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Fall Protection, subpart M

Upon successful completion of this module, each
participant will be able to:

« Explain the hazards associated with falls and the
high incidence and severe consequences of falls in
the construction industry.

Discuss the primary sections and applicability of
Subpart M.

Describe conventional methods and common
equipment used for fall protection.

Discuss the requirements for fall protection
systems.

Discuss the requirements for fall protection plans.

Subpart M - Fall Pr
[ omnceR |

§1926.500 Scope, application, and
definitions applicable to this subpart

§1926.501 Duty to have fall protection

81926.502 Fall protection systems criteria
and practices

81926.503 Training requirements
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Subpart M - Fall Protection

APPENDIX A TO SUBPART M —Determining Roof
Widths

APPENDIX B TO SUBPART M - Guardrail Systems
APPENDIX C TO SUBPART M - Personal fall

Arrest Systems
APPENDIX D TO SUBPART M - Positioning Device
Systems

APPENDIX E TO SUBPART M - Sample Fall
Protection Plans

Falls

« Falls are the leading cause of fatalities in the
construction industry.

» An average of 362 fatal falls occurred each
year from 1995 to 1999, with the trend on
the increase.

I'WARNING: The following slide
depicts an actual fall fatality!

Acceleration = 32 ft/sec?
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Gravity Kills

OSHA Construction
Focus Four Emphasis

* Falls /A

« Caught - In or — Between /A
* Struck — By /A

A\

« Electrocution /A

Prevention

« Select fall protection systems appropriate
for given situations.

« Use proper construction and installation of
safety systems.

* Supervise employees properly.
* Use safe work procedures.

* Train workers in the proper selection, use,
and maintenance of fall protection
systems.

Ron.Hopkins@eku.edu
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Subpart M - Fall Protection
(1926.500 - 503)

Fall protection - Residential construction 6" or more

3010

501(b)(13)

Fall protection - Unprotected sides & edges
1013

501(b)(1)
Fall hazards training program

|

1648

503(a)(1)
all protection - Roofing work on low-slope roofs
819

Standard - 1926.

|

501(b)(10)
Fall protection — Steep roofs
478

501(b)(11)

Number of Serious Violations - FY 2010 10

Subpart M - Fall Protection
(1926.500 - 503)

Fall protection - Residential construction 6" or more
2468

501(b)(13)

Fall protection - Unprotected sides & edges
1575

501(b)(1)
Fall hazards training program
1360

|

503(a)(1)
Fall protection - Roofing work on low-slope roofs
721

Standard - 1926.

501(b)(10)
Fall protection - Steep
523

1

501(b)(11)

Number of Serious Violations - FY 2011 1

Subpart M
Fall Protection (1926.500 - 503)

Residential construction
501(b)(13) | /008

Unprotected sides & edges
so1(o)(1) NN

Fall hazard training
503(a)(1) (I 1663

Roofing work on low-sloped roofs
501(b)(20) (I 1024

Roofing work on steep roofs

501(b)(11) (I 667

©
[
o
-
o
)
S
-]
=
S
]
wn
)
-
1=
m
(=9
g
=
0

Number of Serious Violations - FY 2012
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Fall Protection

I .

Eliminate the Fall Prevention Fall Arrest Administrative
fall hazard (restraint)

Remove need to Worker’s feet Catch the Warning Lines
access stay on the worker CDz
same level Fall Protection
Plans
Rescue Plans

Transfer the
need to access Restrain the
Worker from
the Fall

Introduction

Ron.Hopkins@eku.edu
www. TRACEfireandsafety.com 5



Ron Hopkins, CFPS, CFEI, IAFI-F
Instructor, EKU OSHA Ed Center

Scope, 1926.500

Requirements and criteria for fall protection
in construction workplaces covered under 29

CFR part 1926.

Exception: does not apply when making an:

eInspection, investigation, or assessment
of workplace conditions prior to the
actual start of construction work, or

*After all construction work has been

completed.

Definitions: 1926.500 (b)

""Body belt (safety belt)" means a
strap with means both for securing it
about the waist and for attaching it to a
lanyard, lifeline, or deceleration device.

Body Harness

""Body harness’ means straps
which will distribute the fall
arrest forces over at least the
thighs, pelvis, waist, chest and
shoulders with means for

attaching it to other components

of a personal fall arrest system.
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Guardrail System L haska
. _-;-_‘!I"'__i A

"Guardrail system™ _
means a barrier erected |
to prevent employees .

from falling to lower
levels.

Personal Fall Arrest System

"Personal fall arrest system** means a system
used to arrest an employee in a fall from a
working level.

Consists of
anchorage, connectors, body belt or body harness

and may include a lanyard, deceleration device,
lifeline, or suitable combinations of these.

As of January 1, 1998, the use of a body belt for fall arrest is prohibited.

] | |!‘ ori)edy:lﬂarness systﬁd “

rigged tQ\aIIOMn employee to 1% -
supported on‘amgelevated vertlcal

. surface, stich v‘valﬂbnd'work Wlth
both hands free while leaning.

Ron.Hopkins@eku.edu
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Lanyard

"Lanyard" means a flexible line of
rope, wire rope, or strap which
generally has a connector at each end
for connecting the body harness to a
deceleration device, lifeline, or
anchorage.

Snaphook

« "Snaphook' means a connector comprised of a

hook-shaped member with a normally closed

keeper, which may be opened to permit the hook

to receive an object and, when released,

automatically closes to retain the object.

Snaphooks are generally one of two types:

Snaphooks

The locking type with a
self-closing, self-locking
keeper which remains

closed and locked until
unlocked and pressed
open for connection or
disconnection; or

Ron.Hopkins@eku.edu
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Snaphooks

The non-locking type with a self-closing
keeper which remains closed until pressed
open for connection or disconnection.

As of January 1, 1998, the use of a non-locking snaphook
as part of personal fall arrest systems and positionin

device systems is prohibited.

2/17/2014
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Leading edges."

Hoist areas."

Holes." |
Formwork and reinforcing steel."
Ramps, runways, and other walkways.""
Excavations."

Dangerous equipment."*

Overhand bricklaying and related work.""

Ron.Hopkins@eku.edu
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Subpart M Applies to:

(10) ""Roofing work on Low-slope
roofs."

(112) "'Steep roofs."

(12) "'Precast concrete erection.""
(13) ""Residential construction."
(14) ""wall openings."

(15) ""Walking/working surfaces
not otherwise addressed."

Subpart M does not apply to

Scaffolds (See Subpart L) (ﬂg@
Certain derricks and cranes (See Subpart N)HJ[_,»

Steel Erection (See Subpart R) %‘V

Certain tunneling operations (See Subpart S)

Electric distribution lines (Subpart V) :;Zﬁ

Ladders and stairs (Subpart X)

Duty to Have Fall Protection 1926501

Walking/working
surfaces on which
employees are to
work have the
strength and
structural integrity
to support them
safely.

Ron.Hopkins@eku.edu
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Leading Edge

Constructing a Leading Edge 6’ or
more above lower levels must be
protected from falls by:
Guardrail Systems ﬂ—,,
Safety Nets A R -
|

A
Personal Fall Arrest -
Systems f‘ \

Laall WRRRN

If employer can demonstrate infeasibility or greater

hazard, a fall plan must be developed.

Burden of proof is on the employer

Hoist Area

* Hoist areas must be
protected by an FPS

« If guardrail section(s)
are removed and
worker must lean into
opening, a Personal
Fall Arrest System
(PFAS) is required.

Holes and Skylights

 Protect from: falling through, tripping or
stepping into, and objects falling through

e - —

Ron.Hopkins@eku.edu
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Formwork and Rebar

Workers must be protected by FPS
above 6 feet

e

Ramps, Runways, and Walkways

Must protect workers
with guardrail
systems

o ———

Ron.Hopkins@eku.edu
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Excavations}

Use guardrails, fences or barricades if
excavation is not readily seen

Dangerous Equipment

_. F
Below six feet must WH T

protect workers

with guardrail
systems or by
equipment guards. g#

*Above six feet must -
be protected by guardrail systems
PFAS or Safety Net Systems

Overhand Bricklaying

Protect workers = —
with guardrails,

safety net systems, §

PFPS or work in a

Controlled Access

Zone (CAZ)

Photo Courtesy of Robert Carr
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Work on Low-Sloped Roofs

Guardrail Systems, Safety Net or PFPS
PFPS in combination with warning line

Warning line with safety monitoring

Low sloped roofs rise four units or less
for every run of 12 units

Steep Roofs

Guardrail systems with toe boards,
safety net systems, or personal fall
arrest systems.

Steep sloped roofs
have a pitch
greater than 4 &
12

Erection of Precast Concrete
Members

Erection of Precast Concrete Members 6’
or more above lower levels must be
protected from falls by:

Guardrail Systems
Safety Nets
Personal Fall Arrest Systems i}

If employer can demonstrate infeasibility or greater
hazard, a fall plan must be developed.

Burden of proof is on the employer

Ron.Hopkins@eku.edu
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P
i
taV

Falling Objects

Must wear hardhats and use:

*Toeboards, screens or guardrails; or

«Canopy; or AT R
Barricades ' -

Ron.Hopkins@eku.edu
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o
88, Fall Protecti
== -

ail, mid-rail, and toe board
tand a minimum erce_

P BTy,
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Safety Nets

Installed a maximum of 30°
below working level

400 pound drop test or
certified by employer or CP

Extends sufficiently from
outer edge

Inspected weekly
Obijects removed within shift

Border rope strength of 5000
pounds

Personal Fall Arrest System

"Personal fall arrest system** means a system
used to arrest an employee in a fall from a
working level.

Consists of
anchorage, connectors, body belt or body harness

and may include a lanyard, deceleration device,
lifeline, or suitable combinations of these.

As of January 1, 1998, the use of a body belt for fall arrest is prohibited.

Ron.Hopkins@eku.edu
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Personal Fall Arrest System (PFAS)

PFAS Consists of
anchorage, connectors, body harness

and may include a lanyard,
deceleration devicegtifeti
suitable combinatigms

Full Body Harness

* Miller Revolution Harness

Personal Fall Arrest System

» Anchorage

Ron.Hopkins@eku.edu
www. TRACEfireandsafety.com
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Portable Parapet Anchor

Roof Anchor

2/17/2014

| Beam Anchor

Ron.Hopkins@eku.edu
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Miller Grab Line System

Ron.Hopkins@eku.edu
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Calculation of Total Fall Distance

Freefall = 6 feet maximum

Deceleration Distance = 3.5 feet
maximum

Lifeline elongation = 2 feet maximum
Total fall before stopping = 11.5 feet

Portion of body landing below
attachment point approximately 5 feet
Total clearance below required to avoid
contacting lower level may be as great as
16.5 feet or more!

BeforeFal |  AherFall ] I Lengih of Anchorage Connecior
A 6 ft. (1.8m)
Langih of Lanysrd/
Seif-Retracting Lifeling
L- /2 ft. (1.1m) Total Estimated|
DecelerationFree Fall Distance r." Distance
-l _1 1t (3m) Homess sretch | 91/2 ft. 2om) | 18 1/2 R, 5.6m)
6 ft. (1.8m) Fail Arrest Distance
Height ol Worker 5 ft. (1.5m)
To Worker's Back D-Ring
3 ft. (om)
‘Safety Facior

Ron.Hopkins@eku.edu
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Fall Protection Acceptable?

Fall Protection?

Fall Protection?

Ron.Hopkins@eku.edu
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Fall Protection?

Fall Protection or a Life Jacket?

Positioning Device Systems

* Limit free fall to two feet

« Anchorage can handle at least 3000

Ron.Hopkins@eku.edu
www. TRACEfireandsafety.com
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Warning Lines

Erected around all sides of roof

Erected at least six feet from edge if no
mechanical equipment is used.

Points of access formed by two warning lines

Close access when not in use

Ropes, wires or chains and support stanchions
Flagged every 6 feet

Resists outwardly directed force

Safety Monitors
* Must be CP to recognize fall hazards

Warns employees when:
— Unaware of hazards

— Acting in unsafe manner
Same surface and within sight
Close enough to be heard

No other responsibilities
/N
Gl |

Ron.Hopkins@eku.edu
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Safety Monitors

» Mechanical equipment not used where
safety monitoring system being used.

* Only roofers allowed in area
« Employees must comply with warnings

Covers

» Withstand twice expected load
* Secured
e Marked with

Falling Objects

Enough toeboard to protect those below
50 pounds strong downward & outward
At least 3 1/2 inches high

Use of Panel or Screen, for higher pile

Ron.Hopkins@eku.edu
www. TRACEfireandsafety.com
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Overhand Bricklaying

« Only bricks and mortar within four feet

of edge

« Remove debris at regular intervals

Roofing Work

« No material within six feet of edge unless
guardrails

» Materials piled near edge stable and self
supporting

Training, 1926.503

Ron.Hopkins@eku.edu
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OSHA Fall Prevention Campaign
Construction

Plan L T T

Provide

Train

1. Plan

When working from heights, such as
ladders, scaffolds, and roofs.

Employers must plan projects to ensure
that the job is done safely.

Begin by deciding how the job will be done
What tasks will be involved

What safety equipment may be needed to
complete each task.

Ron.Hopkins@eku.edu
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2. Provide

Workers who are six feet or more above
lower levels are at risk for serious
injury or death if they should fall.

To protect these workers, employers
must provide fall protection and the
right equipment for the job, including
the right kinds of ladders, scaffolds,
and safety gear.

2. Provide

e The Right Equipment

* Match the tool to the task
Type of Ladder
Type of Scaffold
Personal Fall Arrest System
Manlift

¢ Inspect Equipment

3. Train

Falls can be prevented when workers
understand proper set-up and safe use of
equipment, so they need training on the
specific equipment they will use to complete
the job.

Hazard Recognition
Hazard Control
¢ Inspection of Equipment
e Use and Limitations of Equipment
» Care and Maintenance of Equipment

Ron.Hopkins@eku.edu
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Fall Protection P;éhi‘1926.56§ (9]

Emergency Action Plans

Fall Protection Plan

(2
. o
Prepared by qualified person % \
Specific to site M\ Wj

Changes made by qualified person

Plan kept at site

Implemented by a competent person
Discusses measures used to protect workers
Identifies Controlled Access Zones (CAZ)
Plan Reviewed, after incident

Training

For each employee who might be
exposed to falls

Trained by competent person
Covers fall hazards in work area

Covers procedures for FPS to be
used

Ron.Hopkins@eku.edu
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Training

» For each employee who might be exposed to
falls

* Trained by competent person
 Covers fall hazards in work area
» Covers procedures for FPS to be used

Certification

 Training must be certified

« Latest training certification maintained

and available!

2/17/2014

If time permits
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