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Worker Injuries in the Construction Industry

In 2012, the private construction industry experienced 775 fatal work injuries. Two hundred and eighty of
the 775 deaths were caused by falls.

Occupational Safety and Health Administration (OSHA) Standards
In carrying out its duties, OSHA is responsible for developing legally enforceable standards. It is the
responsibility of employers to become familiar with standards applicable to their companies and ensure

workers have and use fall-protection equipment when required.

Workers must comply with all rules and regulations that apply to their actions and conduct.

Where OSHA has not developed specific standards, employers are responsible for following the
Occupational Safety and Health (OSHA) Act's general duty clause, which states each employer
"shall furnish ... a place of employment which is free from recognized hazards that are causing or are
likely to cause death or serious physical harm to his employees."

OSHA's federal standards for construction are published in the Code of Federal Regulations (CFR). They
are collected in Title 29 of the CFR (29 CFR), Part 1926.
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States can develop and operate, under OSHA guidance, their own safety and health plans. There are
currently 22 states and jurisdictions operating complete state plans (covering the private sector and state
and local government workers) and fived Connecticut, lllinois, New Jersey, New York and the Virgin
Islandsd that cover public workers only.

States with OSHA-approved occupational safety and health programs must set standards that are at least
as effective as the federal standards. Many state plan states adopt standards identical to federal
standards.



Falls From Roofs

Roofing work can be dangerous even under the best conditions. High elevations, unprotected roof edges
and steep slopes all pose fall risks. Those risks may be increased by other factors, such as wind and wet
surfaces; equipment misuse or failure, particularly involving ladders; and unsafe behavior on the part of
workers.

Weather Conditions

Throughout the year, rain and wind can create hazardous conditions.
Rain can make surfaces extremely slippery, especially on steep-slope
roofs.High wi nds can make it easy to
snow, frost and ice can be treacherous, sometimes creating slick
patches that are not readily apparent to the eye. Frozen hands and
feet can make even the most adept worker clumsy. For all these
reasons, it's a good idea to monitor weather conditions closely so you
can suspend activity if necessary.

Equipment Use and Maintenance

There is no room at work sites for faulty equipment. It is important to report and remove any damaged or
broken equipment promptly.

In terms of falls, the piece of equipment posing the single greatest risk to worker safety is a misused or
damaged ladder. Ladders need to be checked daily and always kept in good condition. Additionally, the
setup and maintenance requirements described in 29 CFR 1926.1053 must be followed at all times.

Worker Behavior

You must take responsibility for making your workplace safe. Take the time to do
the job right; shortcuts can lead to disaster. Ultimately, you are responsible for your
own well-being. Although your employer risks a hefty fine for fall-protection
violations, you risk even more, hamely, pain, injury and even death.

Furthermore, many states have toughened their worker& compensation
requirements. If it is determined the underlying cause of an injury was preventable
employee misconduct, such as horseplay or substance abuse, the claim can be
denied. You have nothing to gain and everything to lose by disregarding fall-
protection safety.

Changing behavior so people work safely requires an ongoing process of training
and reinforcement. Regardless of the experience you have, safety never must be taken for granted. In the
roofing industry, complacency can be deadly. A roofing worker who has a bad attitude or is fatigued,
under the influence of drugs or alcohol, or careless about safety must change his or her behaviord before
it kills him or her or someone else.

Fall-protection Training and Follow-up

In recent OSHA reports, nearly 90 percent of fatal falls happen when no fall-protection system is in place.
Other falls occur when fall-protection systems are used improperly. Proper use of PFA systems, securing
of ladders, observing correct procedures for scaffold setup, and guarding and covering skylights and
other roof holes all are essential elements of a safe work environment that reduces fall exposures.

In a separate OSHA study involving 99 fall-related fatalities, it was found virtually all the deaths could
have been prevented by the use of guardrails, PFA systems, safety nets, covers or other means to
reduce employee exposure to the hazard. Proper training and use of fall-protection measures can save



lives. An effective job hazard analysis may help you assess the risks posed by specific tasks performed at
the particular job-site and select appropriate methods to reduce or eliminate those risks.

Roof Slope

OSHA defines a low-slope roof as a roof having a slope of less than or equal to 4 inches of vertical rise
for every 12 inches horizontal length (4:12) (1926.500(b)d definitions). This is important because the
OSHA definition is used as a basis for implementing low-slope fall-protection measures, such as warning-
line systems and safety monitors.

Requirements of Federal Fall-protection Standards

Under Title 29 CFR Subpart M, Fall Protection, 1926.500-503, employers must assess a workplace to
determine whether the surfaces on which workers are to work have the strength and structuaral integrity
to safely support workers. Workers are not permitted to work on those surfaces until their employer has
determined the surfaces have the requisite strength and structural integrity to support the workers. Once
the employer has determined a surface is safe for workers, the employer must select one of the fall-
protection options listed for the work operation if a fall hazard is present.

Federal construction rules set a uniform threshold
height of 6 feet and greater for worker exposures that
demand fall-protection. This means employers must
protect their workers from fall hazards whenever an
affected worker is 6 feet or more above the ground or
a lower level.

Protection also must be provided for construction
workers who are exposed to the hazard of falling into
dangerous equipment or through roof holes or
openings such as skylights. In most instances,
skylight domes or glazing do not have the requisite
strength to support a worker and to withstand an
impact.

Workers without fall protection

Under the standard, employers are able to select fall-protection measures compatible with the type of
work being performed. Fall-protection generally can be provided through use of guardrail systems, safety-
net systems, PFA systems, positioning devices and warning lines, among others.

Requirements are prescribed for specific fall hazards as follows:
Controlled Access Zonesd 1926.502(g)

A controlled access zone is a work area designated and clearly marked in which certain types of work
may take place without the use of conventional fall-protection systems: guardrail, personal fall-arrest or
safety-net to protect the workers working in the zone. It is a limited provision applicable to just a few types
of construction work and ordinarily not applicable to roofing work.

Controlled access zones are used to keep out workers other than those authorized to enter work areas
from which guardrails have been removed. When there are no guardrails, masons are the only workers
allowed in controlled access zones.



Controlled access zones, when created to limit entrance to areas where leading edge work and other
operations are taking place, must be defined by a control line or other means that restrict access. Control
lines shall consist of ropes, wires, tapes or equivalent materials, and supporting stanchions, and each
must be:

1 Flagged or otherwise clearly marked at not more than
6-foot intervals with high-visibility material

1 Rigged and supported in such a way that the lowest
point (including sag) is no less than 39 inches from the
walking or working surface and the highest point is not
more than 45 inchesd or more than 50 inches when
overhand bricklaying operations are being
performedd from the walking or working surface

1 Strong enough to sustain stress of not less than 200
pounds

1 Extend along the entire length of the unprotected or
leading edge and shall be approximately parallel to
the unprotected of leading edge

1 Connected on each side to a guardrail system or wall.

When control lines are used, they shall be erected not less than 6 feet or more than 25 feet from the
unprotected or leading edge except when precast concrete members are being erected. In the latter case,
the control line is to be erected no less than 6 feet or more than 60 feet or half the length of the member
being erected, whichever is less, from the leading edge.

Controlled access zones when used to determine access to areas where overhand bricklaying and
related work are taking place are to be defined by a control line erected not less than 10 feet or more than
15 feet from the working edge. Additional control lines must be erected at each end to enclose the
controlled access zone. Only workers engaged in the overhand bricklaying or related work are permitted
in the controlled access zones.

On floors and roofs where guardrail systems are not in place before the beginning of overhand bricklaying
operations, controlled access zones must be enlarged as necessary to enclose all points of access,
material handling areas and storage areas.

On floors and roofs where guardrail systems are in place but need to be removed to allow overhand
bricklaying work or leading edge work to take place, only that portion of the guardrail necessary to
accomplish that daydéds work shal/l be removed.

Fall-Protection Systems Criteria and Practices
Coversd 1926.502(i)

Covers must be able to support at least twice the
weight of workers, equipment and materials that

may be imposed on the cover at any one time.
Covers located in roadways and vehicular aisles
must be able to support at least twice the maximum
load of the largest vehicle to which the cover might
be subjected. To prevent accidental displacement
resulting from wind, equ
activities, all covers must be secured. All covers
shallbecolorc oded or bear the MmMarkrng NHOLEO oOf
ACOVER. 0




Guardrail Systemsd 1926.502(b)

If an employer chooses to use guardrail systems to protect workers from falls, the systems must meet
certain criteria.

Top rails and midrails of guardrail systems must be at least ¥4 of an inch nominal diameter or thickness to
prevent cuts and lacerations. If wire rope is used for top rails, it must be flagged at not more than 6-foot
intervals with high-visibility material. Steel and plastic banding cannot be used as top rails or midrails.
Manila, plastic or synthetic rope used for toprails or midrails must be inspected as frequently as
necessary to ensure strength and stability.

The top edge height of top rails or (equivalent) guardrails must be 42 inches plus or minus 3 inches (39-
45 inches) above the walking or working level. When workers are using stilts, the top edge height of the
top rail or equivalent member must be increased an amount equal to the height of the stilts.

Screens, midrails, mesh, intermediate vertical members or equivalent intermediate structural members
must be installed between the top edge of the guardrail
system and the walking and/or working surface when
there are no walls or parapet walls at least 21 inches
high. When midrails are used, they must be installed at
a height midway between the top edge of the guardrail
system and the walking or working level. When screens
and mesh are used, they must extend from the top rail
to the walking and/or working level and along the entire
opening between top rail supports. Intermediate
members, such as balusters, when used between
posts, shall not be more than 19 inches apart.

Other structural members, such as additional midrails :
and architectural panels, shall be installed so there are no openings in the guardrail system more than 19
inches.

aThe guardrail system must be capable of withstanding a force of at least 200 pounds applied within 2
inches of the top edge in any outward or downward direction. When the 200 pounds test is applied in a
downward direction, the top edge of the guardrail must not deflect to a height less than 39 inches above
the walking or working level.

Midrails, screens, mesh, intermediate vertical members, solid
panels and equivalent structural members shall be capable of
withstanding a force of at least 150 pounds applied in any
downward or outward direction at any point along the midrail or
other member. Toeboards must withstand 50 pounds.

Guardrail systems must be surfaced to protect workers from
punctures or lacerations and prevent clothing from snagging.

The ends of the top rails and midrails must not overhang
terminal posts except where such an overhang does not
constitute a projection hazard.

I Y s
When guardrail systems are used at hoist areas, a chain, gate or removable guardrail section must be
placed across the access opening between guardrails sections when hoisting operations are not taking
place.



At holes, guardrail systems must be set up on all unprotected sides or edges. When holes are used for
the passage of materials, the hole must not have more than two sides with removable guardrail sections.
When the hole is not in use, it must be covered or provided with guardrails along all unprotected sides or
edges.

If guardrail systems are used around holes that are used as access points (such as ladderways), gates
must be used or the point of access must be offset to prevent falls into the hole.

If guardrails are used at unprotected sides or edges of ramps and runways, they must be erected on each
unprotected side or edge.

PFA Systemsd 1926.502(d)

There are many regulatory requirements regarding the strength of PFA
system components, including connectors, lanyards and lifelines,
harnesses and anchorages.

91 Straps have to be made of synthetic fiber.

91 Locking snap hooks are required and must attach to a body
harness at the D-ring in the center of the back.

1 The anchorage must support 5,000 pounds per employee
attached. Anchorages cannot be connected to platforms,
guardrails or hoists.

If a PFA system is used for fall protection, it must do the following:
1 Limit maximum arresting force on an employee to 1,800 pounds
when used with a body harness
I Berigged so an employee can neither free fall more than 6
feet or contact a lower level
1 Bring a worker to a complete stop and limit maximum
deceleration distance an employee travels to 3 ¥ feet



1 Have sufficient strength to withstand twice the potential impact
energy of an employee free-falling a distance of 6 feet or the
free-fall distance permitted by the system, whichever is less.

The use of a body belt is not acceptable as part of a PFA system. The use of a
body belt as a positioning system is acceptable and is regulated under
1926.502(e).

PFA systems must be inspected before each use for wear, damage and other
deterioration. Defective components must be removed from service. D-rings and
snap hooks must have a minimum tensile strength of 5,000 pounds.

Snap hooks must be sized to be compatible with the component to which they will
be of locking. Unless a snap hook is a locking type and designed for the following
connections, it must not be engaged:

Directly to webbing, rope or wire rope

To another one

To a D-ring to which another snap hook or other connecter is attached
To a horizontal lifeline

To any object incompatible in shape or dimension relative to the snap
hook, thereby causing the connected object to depress the snap hook
keeper and release unintentionally
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OSHA considers a hook to be compatible when the diameter of the D-ring to which
the snap hook is attached is greater than the inside length of the snap hook when
measured from the bottom (hinged end) of the snap hook keeper to the inside
curve of the top of the snap hook. Therefore, no matter how the D-ring is
positioned or moved (rolled) with the snap hook attached, the D-ring cannot touch
the outside of the keeper and press it open.

Use of non-\locking snap hooks is prohibited. On suspended scaffolds or similar
work platforms with horizontal lifelines that may become vertical lifelines, the
devices used to connect to a horizontal lifeline must be capable of locking in both
directions.

Horizontal lifelines must be designed, installed and used under the supervision of a qualified person as
part of a complete PFA system that maintains a safety factor of at least two (capable of supporting at
least twice the weight expected to be imposed upon it). Lifelines must be protected against being cut or
abraded.

Self-retracting lifelines and lanyards that automatically limit free-fall distance to 2 feet or less must be
capable of sustaining a minimum tensile load of 3,000 pounds applied to the device with the lifeline or
lanyard in the fully extended position.

Self-retracting lifelines and lanyards that do not limit free-fall distance to 2 feet or less rip stitch lanyards.
Lanyards must be capable of sustaining a minimum tensile load of 5,000 pounds applied when the lifeline
or lanyard is fully extended.

Ropes and straps (webbing) used in lanyards, lifelines and strength components of body belts and body
harnesses must be made of synthetic fibers.



Anchorages must be designed, installed and used under the
supervision of a qualified person as part of a complete PFA
system that maintains a safety factor of at least two. Anchorages
used to attach PFA systems must be independent of any
anchorage being used to support or suspend platforms and be
capable of supporting at least 5,000 pounds per person attached.

Lanyards and vertical lifelines must have a minimum breaking
strength of 5,000 pounds.

Positioning Device Systemsd 1926.502(e)

Positioning device systems using body belts or harnesses are to be set up so a worker can free-fall no

more than 2 feet while supported on an elevated or vertical surface. They must be secured to an

anchorage capable of supporting at | east twice the pot
pounds, whichever is greater. Requirements for snap hooks, D-rings and other connectors used with

positioning device systems must meet the same criteria as those for PFA systems.

Safety-Net Systemsd 1926.502(c)

Safety nets must be installed as close as practicable under the
walking or working surface on which employees are working and
never more than 30 feet below such levels. Defective nets may not
be used. Safety nets must be inspected at least once per week for
wear, damage and other deterioration.

The maximum size of each safety net mesh opening may not
exceed 36 square inches or be longer than 6 inches on any side,
and the openings, measured center-to-center, of mesh ropes or
webbing may not exceed 6 inches. All mesh crossings must be
secured to prevent enlargement of the mesh opening.

Each safety net or section must have a border rope for webbing
with a minimum breaking strength of 5,000 pounds. Connections
between safety nets panels must be as strong as integral net
components and be spaced no more than 6 inches apart.

Safety nets must be installed with sufficient clearance underneath to prevent contact with the surface or
structure below.



Safety nets must extend outward from the outermost projection of the work surface as follows:

Vertical distance Minimum required

from working level horizontal distance

to horizontal plane of outer edge of net

of net surface from edge of working surface
Up to 5 feet 8 feet

More than 5 feet

up to 10 feet 10 feet

More than 10 feet 13 feet

Safety nets must be capable of absorbing an impact force of a drop test of a 400-pound bag of sand 30
inches in diameter dropped from the highest walking and/or working surface at which workers are
exposed, but not from less than 42 inches above that level.

Items that have fallen into safety nets, including materials, scrap, equipment and tools, must be removed
as soon as possible and at least before the next work shift.

Low-slope Roofsd 1926.501(b)(10)

In addition to the typical guardrail systems,
safety net systems and PFA systems on low-
slope roofs, workers performing roofing work can
be protected by a combination of a warning-line
system and another fall-protection system
(usually a safety-monitoring system). Warning-
line systems can never be used alone because
they must be set up 6 feet from the edge of the
roof. Whenever workers have to work outside the
warning line, one of the other systems must be in
place. If a roof is 50 feet or less in width, a
safety-monitoring system alone is permitted
without warning lines.

Note this is a "roofing-only" exception to the conventional fall-protection systems of guardrails, safety nets
and PFA systems.

Steep-slope Roofsd 1926.501(b)(11)

Each worker on a steep-slope roof with unprotected sides and edges 6 feet or more above a lower level
must be protected by either guardrail systems with toeboards, a safety-net system, or a PFA system.

Warning-line Systemsd 1926.502(f)
Warning-line systems consist of ropes, wires or

chains, and supporting stanchions are set up as
follows:

1 The lowest point, including sag, must be no
less than 34 inches from the walking and/or
working surface and the highest point is no
more than 39 inches from the walking and/or
working surface.

i Stanchions, after being rigged with warning 1o
lines, must be capable of resisting, without .




tipping over, a force of at least 16 pounds applied horizontally against the stanchion 30 inches
above the walking and/or working surface perpendicular to the warning line and in the direction of
the floor, roof, or platform edge.

1 The rope, wire or chain must have a minimum tensile strength of 500 pounds and after being
attached to the stanchions must support the load applied to the stanchions as prescribed.

1 The warning line must be attached to each stanchion in such a way that pulling on one section of
the line between stanchions will not result in slack being taken up in the adjacent section before
the stanchion tips over.

1 The line must be flagged at not more than 6-foot intervals with high-visibility material.

Warning lines must be erected around all sides of a work area. When mechanical equipment is being
used, the warning line must be erected no less than 6 feet from the roof edge parallel to the direction of
mechanical equipment operation and no less than 10 feet from the roof edge perpendicular to the
direction of mechanical equipment operation.

When mechanical equipment is not being used, the warning line must be erected not less than 6 feet from
the roof edge.

Workers outside the warning lines must be protected by guardrails, PFA systems, safety nets or safety
monitors.

Safety-monitoring Systemsd 1926.502(h)

Employers must assign a competent person to monitor the safety of workers when a warning-line system
or safety-monitoring system is used and the employer must ensure a safety monitor is:
1 Competent in the recognition of fall hazards
1 Capable of warning workers of fall hazard dangers and detecting unsafe work practices
9 Located on the same walking or working surfaces of the workers and can see them
1 Close enough to work operations to communicate orally with workers and has no other duties to
distract from the monitoring function

Mechanical equipment may not be used or stored in areas where safety-monitoring systems are being
used to monitor workers engaged in roofing operations on low-sloped roofs.

No worker, other than one engaged in roofing work (on low-slope roofs) or one covered by a fall-
protection plan shall be allowed in an area where a worker is being protected by a safety-monitoring
system.

All workers must be instructed to promptly comply with fall-hazard warnings issued by safety monitors.

Hoist Areasd 1926.501(b)(3)

Each worker in a hoist area shall be protected from falling 6 feet or
more by guardrail systems or PFA systems. If guardrail systems (or
chain gate or guardrail) or portions thereof must be removed to
facilitate hoisting operations, such as during the landing of materials,
and a worker must lean through the access opening or out over the
edge of the access opening to receive or guide equipment and
materials, that worker must be protected by a PFA system.

Holesd 1926.501(b)(4)

PFA systems, covers or guardrail systems must be erected around
holes (including skylights) that are more than 6 feet above lower levels.
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