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INTRODUCTION

Many construction projects involve conducting work operations at elevation. Whether constructing
a building, bridge, power plant, or other structure that rises above grade, and while working from an
aerial lift or adjacent the edge of a deep excavation, workers in these conditions are exposed to fall
hazards. Common types of fall hazards on construction sites include unprotected floor and roof
edges, holes in floor and roof slabs, structural steel, leading edges, slab formwork, scaffolds, and
unstable ladders. Fall hazards are especially an issue as a structure is erected and the presence of
overhead tie-off points is minimal or lacking.

Fall from elevation is the most common cause of injuries and fatalities in the construction industry.
As a result, eliminating fall hazards and protecting workers from falling is a top priority on
construction sites. Recognizing the dangers associated with working at elevation, falls is one of
OSHA'’s Focus Four hazards along with caught-in or between, struck-by, and electrocution
(https://www.osha.gov/dte/outreach/construction/focus_four/).

A variety of safety controls are available and commonly used to protect workers from fall hazards
and prevent injury/fatality if they fall. Guardrails, personal fall arrest systems, and safety nets are
examples of fall protection equipment often used on construction projects. Each type of control has
advantages and disadvantages, and must be designed in accordance with the OSHA regulations.
When a project involves working adjacent fall hazards, the site-specific safety plan for the project
should include a section on fall protection.

The purpose of this case study is to equip trainees with fundamental knowledge about fall protection
systems for preventing falls on construction sites. The case study serves as a resource that supports
learning about fall protection and practical considerations when identifying fall protection systems
to use in different work situations. Through practical training and motivated learning, the desired
outcome is to identify and implement applicable and effective fall protection measures on projects
such that there is widespread use and improved safety performance throughout the construction
industry.

OBJECTIVES

The primary learning objective of the case study is to prepare trainees to anticipate, recognize,
evaluate, and develop control strategies for hazardous conditions and work practices in the
construction industry related to fall protection. At the completion of the training, trainees should be
able to:

e Explain why use of fall protection systems is important
e Analyze different types of fall protection systems for implementation on a project
e Develop and implement guidance for fall hazard controls on projects
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e Determine the most appropriate type of fall protection system to use for a particular work
operation or site condition
e Revise the specified fall protection if the working conditions change

The information in this document is intentionally brief. Most of the details on fall protection systems
and their use in practice will come from the OSHA regulations and directly from the workshop as
the trainer and the trainees discuss issues, answer basic questions, and complete group activities.
Depending on their construction experience, trainees can share their prior knowledge and
participate so others may benefit from their valuable input.

Organization

This case study provides background information about fall protection in construction followed by
case scenarios that illustrate important areas of knowledge needed to ensure an in-depth
understanding of the topic. Useful definitions related to fall hazards and fall protection are provided.
The case study begins with detailed descriptions of common fall hazards present on construction
sites, along with descriptions of controls used to mitigate the hazards. The case scenarios provide
learning activities based on real-world cases to enhance trainees’ understanding and learning about
fall protection. In addition, review questions are included at the end of each scenario to prompt
discussion and encourage critical thinking about the topic.

Fall Protection Definitions

The following are common definitions related to fall protection. Additional terms related to specific
fall hazards and controls are provided in subsequent sections.

Anchorage: A secure point of attachment for lifelines, lanyards or deceleration devices.

Competent person: A person who is capable of identifying existing and predictable hazards in the
surroundings or working conditions which are unsanitary, hazardous, or dangerous to employees,
and who has authorization to take prompt corrective measures to eliminate them.

Controlled access zone (CAZ): An area in which certain work (e.g., overhand bricklaying) may take
place without the use of guardrail systems, personal fall arrest systems, or safety net systems and
access to the zone is controlled.

Dangerous equipment. Equipment (such as pickling or galvanizing tanks, degreasing units,
machinery, electrical equipment, and other units) which, as a result of form or function, may be
hazardous to employees who fall onto or into such equipment.

Free fall: The act of falling before a personal fall arrest system begins to apply force to arrest the
fall.

Free fall distance: The vertical displacement of the fall arrest attachment point on the employee’s
body belt or body harness between onset of the fall and just before the system begins to apply force
to arrest the fall. This distance excludes deceleration distance and lifeline/lanyard elongation, but
includes any deceleration device slide distance or self-retracting lifeline/lanyard extension before
they operate and fall arrest forces occur.

Hole: A gap or void 2 inches (5.1 cm) or more in its least dimension in a floor, roof, or other
walking/working surface.
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Leading edge: The edge of a floor, roof, or formwork for a floor or other walking/working surface
(such as the deck) which changes location as additional floor, roof, decking, or formwork sections
are placed, formed, or constructed. A leading edge is considered to be an “unprotected side and
edge” during periods when it is not actively and continuously under construction.

Opening: A gap or void 30 inches (76 cm) or more high and 18 inches (48 cm) or more wide, in a
wall or partition, through which employees can fall to a lower level.

Personal fall arrest system: A system used to arrest an employee in a fall from a working level. It
consists of an anchorage, connectors, a 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.

Unprotected sides and edges: Any side or edge (except at entrances to points of access) of a
walking/working surface, e.qg., floor, roof, ramp, or runway where there is no wall or guardrail system
at least 39 inches (1.0 m) high.

Walking/working surface: Any surface, whether horizontal or vertical on which an employee walks
or works, including, but not limited to, floors, roofs, ramps, bridges, runways, formwork and concrete
reinforcing steel but not including ladders, vehicles, or trailers, on which employees must be located
in order to perform their job duties.

Warning line system: A barrier erected on a roof to warn employees that they are approaching an
unprotected roof side or edge, and which designates an area in which roofing work may take place
without the use of guardrail, body belt, or safety net systems to protect employees in the area.

Work area: That portion of a walking/working surface where job duties are being performed.

Working at Elevation in Construction

The one common characteristic associated with falls from elevation is that work is being conducted
at an elevation above a lower level. When doing so, there is a risk of falling. The work may be
conducted above grade (e.g., constructing the elevated floor levels or roof in a building) or on grade
adjacent a deep excavation. The risk of falling is present when working on a temporary platform
(e.g., aerial lift or scaffold), a ladder, or a stairway. Falling can occur when working on temporary
structures like elevated concrete formwork, falsework, and shoring. Workers who ascend equipment,
either permanent or construction equipment, to maintain/repair the equipment may be at risk of
falling as well. Workers are at risk of falling from construction equipment during offloading of
materials from truck trailers. Protection from falling is needed during all of these work operations.

Fall-related injuries may also occur when a worker slips or trips. Slip and trip incidents involve falling
to the same level. For example, a worker may be walking across slab formwork prior to the
placement of the concrete and trip over the exposed rebar. Similarly, a worker may slip on an icy
walkway during wet, freezing weather. A significant percentage of injuries in the construction
industry are related to slips and trips, and protection of workers from slips and trips is an important
component of construction safety programs. This case study focuses only on falls from elevation,
and not slips and trips. Additional guidance related to protecting workers from falls to the same
level (slips and trips) is available online. For example, OSHA provides the following resources:

e Protecting Workers from Slips, Trips and Falls:
https://www.osha.gov/sites/default/files/publications/OSHA3907.pdf

e Slips, Trips & Falls: https://www.osha.gov/sites/default/files/2018-12/fy16_sh-29672-
sh6_SlipsTripsFallsHandoutforSafetyCommitteeMeetings.pdf).
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Fall Protection Regulations and Standards

Part 1926 of Chapter 29 of the Code of Federal Regulations (CFR) covers Safety and Health
Regulations for Construction, and is commonly referred to as the OSHA regulations for construction.
Chapter 1926 Subpart M provides general regulations for fall protection in construction. Specifically,
Subpart M sets forth those workplaces, conditions, operations, and circumstances for which fall
protection shall be provided to employees, except when performing the following work:

e  Working on scaffolds (Subpart L)

e Working on cranes and derricks (Subpart CC)

e Performing steel erection work (Subpart R)

e Working on certain types of equipment used in tunneling operations (Subpart S)

¢ When engaged in the erection of tanks and communication and broadcast towers (Section
1926.105)

e Working from aerial lifts or on poles, towers, or similar structures engaged in the
construction of electric transmission or distribution lines or equipment (Subpart V)

e Working on stairways and ladders (Subpart X)

As stipulated in Subpart M of the OSHA regulations (Section 1926.501), the employer shall determine
if the walking/working surfaces on which its employees are to work have the strength and structural
integrity to support employees safely. Employees shall be allowed to work on those surfaces only
when the surfaces have the requisite strength and structural integrity. In some cases, workers may
be required to work adjacent unprotected sides and edges. In such cases, each employee on a
walking/working surface (horizontal and vertical surface) with an unprotected side or edge which is
6 feet (1.8 m) or more above a lower level shall be protected from falling by the use of guardrail
systems, safety net systems, or personal fall arrest systems. OSHA prescribes similar fall protection
requirements in the following work situations that are 6 feet (1.8 m) or more above a lower level:

e constructing a leading edge;

e ina hoist area;

e adjacent holes/openings in walking/working surfaces;
e on the face of formwork or reinforcing steel;

e onramps, runways, and other walkways;

e at the edge of a well, pit, shaft, or similar excavation;
e above dangerous equipment;

e performing overhand bricklaying;

e on low- and steep-sloped roofs;

e engaged in the erection of precast concrete;

e engaged in residential construction;

e o0n, at, or above wall openings; and

e on walking/working surfaces not addressed above.

Fall protection is also required when working above dangerous conditions. For example, when an
employee is less than 6 feet (1.8 m) above dangerous equipment, the employee shall be protected
from falling into or onto the dangerous equipment by guardrail systems or equipment guards. Each
employee 6 feet (1.8 m) or more above dangerous equipment shall be protected from fall hazards
by guardrail systems, personal fall arrest systems, or safety net systems.
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Some states, like the State of Washington, have fall protection regulations that are more restrictive
than those put forth by OSHA. Chapter 296-880 of the Washington Administrative Code (WAC)
provides safety standards for fall protection (https://Ini.wa.gov/safety-health/safety-rules/chapter-
pdfs/WAC296-880.pdf). Requirements for fall protection during construction work are described in
detail in section 296-880-30005 of the WAC. The table on the following pages provides a quick
reference to the fall protection regulations prescribed in the WAC that are related to common
construction work operations.

In some cases, WAC 296-880-10010 specifies fall protection requirements regardless of height
above the lower level. For example, fall protection is required regardless of height for the following
high hazard situations:

1.  Regardless of height, the employer must guard open-sided floors, walkways, platforms, or
runways above or adjacent to dangerous equipment, such as dip tanks and material handling
equipment, and similar hazards with a standard guardrail system.

2. The employer must guard holes into which an employee can trip, step into, or step through
by a cover of standard strength and construction or a standard guardrail system.

3. Regardless of height the employer must protect employees from falling into or onto
impalement hazards, such as: Reinforcing steel (rebar), exposed steel, or wood.

The Associated General Contractors (AGC) of Washington has developed a useful reference that
presents WAC fall protection requirements based on different site conditions. A copy of the
reference is provided in the Appendix.
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WAC 296-880-090
Reference Guide.

Quick reference guide. Unified Fall Protection Quick

General fall protection for all industries

Threshold height

WAC

Above or adjacent to dangerous equipment

Regardless of height

296-880-10010(1)

Holes into which an employee can trip, step
into, or step through

Regardless of height

296-880-10010(2)

Falling into or onto impalement hazards

Regardless of height

296-880-10010(3)

When on a walking/working surface

Four feet or more

296-880-20005

Ramps, runways, and inclined walkways

Four feet or more

296-880-20005(2)

Holes where work is being performed

Four feet or more

296-880-20005(3)

Skylights

Four feet or more

296-880-20005

(3)(b)
Hatchway and chute holes Four feet or more 296-880-20005
3)(©)
Ladderways Four feet or more 296-880-20005
)
Pits and trap door holes Four feet or more 296-880-20005
[©IE))
Repair pits and service pits Four feet or more 296-880-20005
)
Manholes Four feet or more 296-880-20005
(€]¢e))
Openings Four feet or more 296-880-20005(4)

Formwork and reinforcing work

Four feet or more

296-880-20005(5)

Steep pitch roof - Regardless of task

Four feet or more

296-880-20005(6)

Low pitch roof - Other than roofing work or
constructing a leading edge

Four feet or more

296-880-20005(7)

Hazardous slopes

Four feet or more

296-880-20005(9)

Vehicles and rolling stock - If suitable
anchorages cannot be provided or creates a
greater hazard

Four feet or more

296-880-20005(10)

Specific requirements not addressed in WAC 296-880-200 (above)

Construction work *See also chapter 296-155
WAC

operations

Roofing work on a low pitch roof Ten feet 296-880-30005(1)
Constructing a leading edge Ten feet 296-880-30005(1)
Engaged in the erection or placement of Ten feet 296-880-30005(1)
structural members

Engaged in excavation and trenching Ten feet 296-880-30005(1)

Order pickers (PITS) *See also chapter 296-
863 WAC

Operators of order pickers

Regardless of height

296-880-30010 (1
and (2)

Elevating work platforms *See also chapter
296- 869 WAC

Vehicle mounted aerial devices

Regardless of height

296-880-30015(1)

Manually propelled and self-propelled elevating
work platforms

Regardless of height
if required by
manufacturer

296-880-30015(2)

Boom supported elevating work platforms

Regardless of height

296-880-30015(3)

Powered platforms *See also chapter 296-870
WAC
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Working on a roof or other elevated working
area

Four feet or more

296-880-30020(5)

Window cleaning *See also chapter 296-878
WAC

Working on a roof or other elevated working
area

Four feet or more

296-880-30025(1)

Scaffolds *See also chapter 296-874 WAC

Working on a scaffold

Ten feet or more

296-880-30030(1)

Cranes - Under the scope of chapter 296-155
WAC, Part L

For non-assembly/disassembly work

Six feet or more

296-880-30035(2)

For assembly/disassembly work

Ten feet or more

296-880-30035(3)

Tower cranes - Work other than erecting,

Six feet or more

296-880-30035

climbing, and dismantling (4)(a)
Tower cranes - Erecting, climbing, and Ten feet or more 296-880-30035
dismantling work (4)(b)

Telecommunications work *See also chapter
296- 32 WAC

Four feet or more

296-880-200 and
296- 880-30040

Qualified electrical workers *See also chapter
296-45 WAC

Four feet or more

296-880-200

Ship repairing, shipbuilding and shipbreaking
*See also chapter 296-304 WAC

Working aloft or elsewhere at elevation

Five feet or more

296-880-30045

Longshore, stevedore and waterfront related
operations *See also chapter 296-56 WAC

Maintenance work on cranes, spouts, or similar
types of equipment

Eight feet or more

296-880-30050(1)

Floor or wall openings or waterside edges,
including bridges or gangway-like structures

Four feet or more

296-880-30050
(@

Ski area facilities and operations *See also
chapter 296-59 WA

Working at unprotected elevated locations

More than ten feet

296-880-30055
M@
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Fall Hazards in Construction

Fall hazards in construction can exist in a variety of different settings and work operations.
According to OSHA (https://www.osha.gov/dte/outreach/construction/focus_four/), the major
types of fall hazards in construction are:

1.  Unprotected roof edges, roof and floor openings, structural steel and leading edges, etc.
2. Improper scaffold construction
3. Unsafe portable ladders

Unprotected sides and edges, wall openings, and floor holes are present at some point during the
construction of nearly all buildings. Floors and roofs commonly have holes to allow for
mechanical/electrical/plumbing systems and for elevators, stairways, and skylights. If left
unprotected, these floor and roof holes create fall hazards. Workers may step into a hole if they are
distracted or carrying material or a piece of equipment that obstructs their view as they walk across
the floor or roof. Hazards related to holes may also be present on scaffolding and slab formwork.

Sloped roofs also present fall hazards. Roofs with a steep slope can be difficult to stand on and
maintain footing. Roofs with any slope, low or high, may also be difficult to stand on if the roof
surface is slippery (e.g., covered in water, ice, oil, or moss).

Steel erection for buildings and other elevated structures is especially hazardous. The high
elevations to which some buildings rise create fall hazards at every floor level and the roof. When
erecting steel for a building, there is often not a supporting member above to which a worker can
tie-off. In addition, workers are limited to standing on the steel beams/girders, columns, or braces.
Without surrounding protection from exterior enclosures, steel workers are exposed to wind and
rain which cause hazardous working conditions. As a result, erecting structural steel is a work activity
that puts workers at high risk of falling.

As defined by OSHA, a leading edge is the edge of a floor, roof, or formwork for a floor or other
walking/working surface (such as the deck) which changes location as additional floor, roof, decking,
or formwork sections are placed, formed, or constructed. A leading edge is considered to be an
“unprotected side and edge” during periods when it is not actively and continuously under
construction. The lack of protection along the edge creates a fall hazard from which workers must
be protected.

Fall hazards may be created due to the work operations as well. For example, a scaffold system that
is overloaded with workers, materials, and/or equipment can collapse and result in workers falling.
A worker carrying a sheet of plywood on an elevated floor level may be at risk of falling if a strong
wind catches the plywood. Multiple workers working in a limited space on an elevated scaffold can
lead to crowding and unforeseen movements that put workers at risk of falling. When planning and
conducting work operations, consideration should be given to whether the work operations create
increased risk of falling for the workers.

The quality of scaffold construction is a critical component of preventing falls from scaffolds.
Scaffolds that lack the required guardrails, toeboards, diagonal bracing, and planking are hazardous
to work on. Scaffolds should be designed to accommodate the expected vibrations and lateral
movement due to the work operations that will be conducted on the scaffolds. Overturning and
collapse of scaffolds due to wind is another potential hazard that requires attention. All of these
concerns apply to aerial lifts as well as stationary and movable scaffolds.
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Portable ladders are often used throughout construction sites to enable workers to perform work
overhead and to access a higher level. While climbing or working from a ladder, workers may slip,
lose their balance, or climb to a rung on the ladder that causes the ladder to become unstable.
Ladders that are not secured at their feet or top may become dislodged and lead to a worker falling.
OSHA reports that common factors that contribute to falls from ladders include: ladder slip (top or
bottom), overreaching, slipping on rungs/steps, defective equipment, and improper ladder selection
for a given task. A review of OSHA violations shows that citations related to ladders are often for
not having a portable ladder extend at least 3 feet (0.9 m) above the landing, a lack of worker
training, and improper use of the top of stepladders.
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Case Scenario # 1

Case Objective: Identify the fall hazards, and proper and improper ways of using fall prevention
methods.

Activity Goal: This activity is designed to improve your ability to identify fall hazards. Descriptions
of a work operation and conditions that create a risk of falling are provided along with example
photos of the site. Based on the knowledge gained about fall hazards so far, please review the
pictures provided, and make judgments about the number and types of fall hazards present.

Activity # 1: Typical trenching operation.

Case Study: The case study activity is from a storm sewer project to upgrade existing storm sewer
lines. The activity shown in the picture involves the installation of storm sewer pipes. You will see an
open trench, double stacked trench boxes, ladder with three rungs above the trench boxes, crew
members, and traffic delineation in the photo. The public and traffic are kept out of the work area
by traffic control devices. Employees in the work area are actively involved in the operation and
exempt from fall protection.
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Activity # 2: Typical trenching operation.

Case Study # 2: The case study activity is from a freshwater reservoir intake project to mitigate fish
getting caught in the intake. The activity shown in the picture involves constructing the freshwater
intake and fish ladder to divert fish back into the river.
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Fall Protection Measures/Controls

Multiple controls are available to protect workers who are exposed to fall hazards. Examples of fall
protection equipment that are commonly used include guardrail systems, safety net systems, and
personal fall arrest systems. These three types of fall protection equipment are acceptable for
construction workers who are exposed to vertical drops of 6 feet (1.8 m) or more. Other types of
controls are available as well. For ladder safety, specialized ladder safety training can help to educate
workers on how to use ladders safely. Similar training is beneficial for workers on aerial lifts and
scaffolds. Each type of control has its own advantages and disadvantages. Also, a fall protection
measure may be applicable in some situations but not others. When selecting a fall protection
measure to use, consideration should be given to the applicability of the control to the work
operations and work conditions. More than one control may be used at the same time to provide
greater reliability and confidence. Importantly, a high level of quality of implementation is critical,
and the controls need to be monitored and maintained regularly. Detailed descriptions of different
types of fall protection measures are provided below.

Guardrails

Whether permanent or temporary, guardrails are used along unprotected edges and around
holes/openings. Guardrails prevent workers from falling in the first place, and therefore are
considered better safety controls than those that prevent injury after a fall occurs. Figure 1 shows
an example of a guardrail adjacent a stairway opening. Figure 2 also shows a guardrail, however the
guardrail is missing a required toeboard. Toeboards are required to help prevent objects from falling
to the lower level.

Figure 1. Guardrail around Stairway Opening (OSHA,
https://www.osha.gov/doc/guidance.html)
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Figure 2. Guardrail adjacent Unprotected Edge with Toeboard Missing (OSHA,

h

ttps://www.osha.gov/SLTC/etools/construction/falls/guardrail.html)

To be effective, guardrails must be designed to withstand the force of a worker. OSHA specifies
design criteria for guardrails; some of the criteria are listed below (OSHA,
https://www.osha.gov/dte/outreach/construction/focus_four/falls/fallhaz_handouts.pdf):

Toprails must be at least % inch thick to prevent cuts and lacerations; and they must be
between 39 and 45 inches from the working surface;

If wire rope is used, it must be flagged at least every six feet with highly visible materials;
Midrails, screens or mesh must be installed when there are no walls at least 21 inches high.
Screens and mesh must extend from the toprail to the working level.

There can be no openings more than 19 inches;

The toprail must withstand at least 200 lbs. of force; the midrail must withstand 150 lbs. of
force;

The system must be smooth enough to protect workers from cuts and getting their clothes
snagged by the rail.

If guardrails are used around holes at points of access, like a ladderway, a gate must be used
to prevent someone from falling through the hole, or be offset so that a person cannot walk
directly into the hole.

The State of Washington maintains additional requirements for the design, location, and use of
guardrails that compliment those from OSHA listed above. Washington requirements can be found

in Cha

pter 296-880 of the WAC (https://Ini.wa.gov/safety-health/safety-rules/chapter-

pdfs/WAC296-880.pdf). Specifically, when a guardrail is used, Section 296-880-40005 of the WAC
provides the design requirements to which guardrails must conform.
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Safety Nets

Safety nets provide a means to prevent a worker from falling to a lower level after a fall occurs. Nets
are commonly used along unprotected edges and under floor and roof holes/openings. Figure 3
shows examples of safety nets used to prevent falling to the lower level in the interior of a building.
When selecting and installing a safety net on a project, employers should consult with the net
manufacturer to ensure proper design and use for the situation at hand. In addition, consideration
needs to be given to the loading on the structure to which the net is attached. The supporting
structure needs to be able to withstand the prescribed design load on the net.

Figure 3. Safety Net Systems (OSHA,
https://www.osha.gov/doc/residential fall protection/ppt/slide32.html)

In some cases, as shown in Figure 4, a safety net is used while workers are installing a guardrail along
an unprotected edge. When there is no ability to use a personal fall arrest system, for example, the
net provides fall protection for workers until the guardrail is in place.

Safety nets should not be used for storing material or equipment. Workers should not stand on a
safety net to perform their work. During the course of the work operations, safety nets should be
inspected and tested regularly to monitor the nets for deterioration and ensure that they retain
sufficient capacity to withstand the force of a worker falling.
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Figure 4. Safety Net used during Installation of Guardrail (OSHA,
https://www.osha.gov/dte/outreach/construction/focus_four/falls/fallhaz_hand

outs.pdf)

OSHA provides guidance and design requirements for the use of safety nets for fall protection.
Requirements related to the design and use of safety nets include the following (OSHA,
https://www.osha.gov/dte/outreach/construction/focus_four/falls/fallhaz_handouts.pdf):

e The nets must be as close as practicable under the working surface, but never more than 30
feet below;

e The safety net must be inspected every week for damage;
e Each net must have a border rope with a minimum strength of 5,000 lbs;

e The safety net must extend outward a sufficient distance, depending on how far the net is
from the working surface (OSHA has a formula to follow);

e The safety net must absorb the force of a 400-pound bag of sand dropping on to the net
(“the drop test”);

e |tems in the net that could be dangerous must be removed as soon as possible.
WAC 296-880-40055 provides additional safety net requirements for construction work that takes

place in Washington. For example, when safety nets are used, the nets must extend outward from
the outermost projection of the work surface for a distance indicated in Table 1.

Table 1. Safety Net Projection Requirements (WAC 296-880-40055)

Vertical distance from working levels Minimum required horizontal distance of
to horizontal plane of net outer edge of net from the edge of the
working surface
Up to 5 feet 8 feet
More than 5 feet, up to 10 feet 10 feet
More than 10 feet 13 feet
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Personal Fall Arrest Systems

A type of fall protection system that is commonly used on construction sites is a personal fall arrest
system (PFAS). Like safety nets, personal fall arrest systems prevent workers from falling to a lower
level after a fall occurs. A PFAS may be used in many situations. Common work situations when
PFASs are used are when working next to an unprotected edge or opening, ascending/descending
or working from a ladder, and working on a scaffold or aerial lift.

Personal fall arrest systems consist of a body harness, connecting device, and anchorage. Figure 5 shows
pictorials of each of the components of a personal fall arrest system. The body harness is worn by the
worker. OSHA requires that a full-body harness be used; simple body belts are not allowed. One end of
the connecting device, which may be a lanyard with snaphooks or a self-retracting lifeline, connects to
the body harness. The location of the attachment on the body harness must be in the center of the
worker’s back, near the shoulder level or above the worker’s head. The other end of the connecting
device attaches to the anchorage. The anchorage, and anchorage connector, is a secure point that is able
to support the design load of at least 5,000 Ibs. Anchorage points must be independent of any anchorage
used to support or suspend work platforms. Anchorage points may be either part of the permanent
structure or a temporary anchor point installed during construction only.

» the anchor and the » the connecting device, » the full-body harness
anchorage connector which is a lanyard or a

retractable lifeline, with

snaphooks

Figure 5. Components of a Personal Fall Arrest System (OSHA,
https://www.osha.gov/dte/outreach/construction/focus_four/falls/fallhaz _hand

outs.pdf)

Shock absorbers are commonly used as part of the connecting device to minimize the arresting
force on the worker’s body when a fall occurs. Retractable lifelines are also common for keeping the
connecting device out to the way of the worker, which helps prevent it from creating a tripping
hazard especially when the worker is moving around the work area frequently during the work
operation. According to WAC requirements, PFASs must be rigged to allow the movement of
employees only as far as the unprotected sides and edges of the walking/working surface. Figure 6
shows an example of a worker using a personal fall arrest system that includes a retractable lifeline
attached to a temporary anchor.
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Figure 6. Worker using a Personal Fall Arrest System with a Retractable Lifeline
attached to a Reusable Anchor (OSHA,
https://www.osha.gov/doc/guidance.html)

Both the OSHA regulations and the WAC Unified Safety Standards for Fall Protection provide
extensive, detailed requirements for the design and use of PFASs. Sections 296-880-40020 and
296-880-40025 of the WAC contain the fall protection standards (https://Ini.wa.gov/safety-
health/safety-rules/chapter-pdfs/WAC296-880.pdf).

Provided on the next page is an example of a personal fall arrest system checklist that can be used
to ensure that PFASs used are both appropriate for the work at hand and meet the governing
requirements (OSHA,
https://www.osha.gov/dte/outreach/construction/focus_four/falls/FallHaz_PFAS_Checklist.pdf).
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Fall Hazards

Personal Fall Arrest System Checklist

Personal Fall Arrest Systems are one way to protect workers on construction sites where there are
vertical drops of 6 or more feet. Systems must be set up so that a worker cannot fall more than 6
feet, nor come into contact with any lower level.

You should be able to answer Yes to each of the following.

1. Is your Personal Fall Arrest System made up of an anchorage, connecting device, and a full-body
harness?

2. Are the components from the same manufacturer to ensure that the system works as it should? If
not, has any substitution or change to a personal fall arrest system been fully evaluated or tested
by a competent person to determine that it meets the standard?

3. Has your personal fall arrest system been inspected for damage each time before you wear it? [If
there are defects, or if someone has taken a fall using the equipment, it must be removed from
service.]

4. |Is the attachment location of the body harness in the center of your back, near the shoulder level
or above your head?

5. Do vertical lifelines or lanyards have a minimum breaking strength of 5,000 lbs? Are they
protected against being cut or abraded?

6. Will each worker be attached to a separate vertical lifeline?

7. s the webbing, [the materials used for ropes and straps of lifelines, lanyard and harnesses] made
of synthetic fibers?

8. Is the anchorage for workers’ personal fall arrest equipment independent of any anchorage used to
support or suspend platforms? Is it able to support at least 5,000 lbs. per worker attached to it?

9. Are the connectors made from steel or equivalent materials, with a corrosion-resistant finish and
smooth edges?

10. Do the D-rings and snaphooks have a minimum tensile strength of 5,000 lbs.?

1. Are snaphooks of a locking-type and designed to prevent the snaphook from opening and slipping
off the connector?

12. Are the snaphooks not directly connected to the webbing, rope or wire, to each other, to a Dring
to which another snaphook or other connector is attached, to a horizontal lifeline, or to any other
object that could cause the snaphook to open?

Source: Construction Safety & Health Fall Hazards, Central New York COSH, 2007, OSHA grant
product.
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Controlled Access Zones

A controlled access zone (CAZ) is a work place area that has been identified as hazardous and to
which access is limited. CAZs may be used when a fall hazard is present. For example, when a
guardrail, safety net, or personal fall arrest system cannot be practically used, a CAZ may be
implemented to allow essential workers to perform their work. OSHA allows work to take place
within the CAZ without the use of a guardrail, PFAS, or safety net. The CAZ prevents other, non-
essential workers from entering into the hazardous area.

Controlled access zones are sometimes used when there is a leading edge that presents a risk of
falling. An example of a CAZ barrier is a guardrail system that contains a gate to allow workers to
pass to the other (hazardous) side of the guardrail, e.g., to the leading-edge side of the guardrail.
The guardrail cordons off the area and prevents non-essential workers from entering the hazardous
area. In conjunction with the guardrail, a worker is assigned to monitor the area and control who is
allowed to pass through the gate and when.

When a CAZ is used, it is important that the controlled area is clearly marked and visible to all
potentially impacted workers. The CAV markings must alert workers of the hazard and the increased
risk of falling within the area. For example, wire, colored tape, and/or rope may be located around
the perimeter of the hazardous area to warn workers of the hazard and keep them out of the area.
Additional guidance related to CAZs includes the following (https://fall-arrest.com/osha-
requirements-for-controlled-access-zones/, https://wssafety.com/posts/controlled-access-zone-
osha-requirements):

e Define the area clearly and ensure that appropriate signage is posted to prevent
unauthorized personnel from entering.

e Ensure that only authorized workers are entering the area.

e Each employee working in a controlled access zone must be directed by a competent safety
monitor.

e Employees working in a controlled access zone must respond quickly to any warnings or
promptings by the safety monitor.

e Control lines must be flagged at intervals of not more than six feet with highly visible
materials.

e Control lines must usually be positioned at between 39 inches and 45 inches above the
walking surface. For areas where overhand bricklaying activities are being performed,
heights of 50 inches above the walkway are permissible.

e Control lines must be connected on both sides to a wall or secure guardrail system and must
run parallel along the entire length of the leading edge.

e Control lines must be strong enough to withstand a force or impact of at least 200 pounds.

e The safety monitor must be a competent individual who does not have conflicting
responsibilities on the job site. A monitor must have a clear line of vision to the workers at
all times, and be prepared to quickly identify hazards and warn a worker when a hazard
presents itself, or if the worker is acting unsafely.

Section 296-880-40045 of the WAC provides detailed requirements for safety monitors used in
conjunction with controlled access zones.
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Warning Line Systems

A warning line system is any type of barrier that warns workers of an unprotected edge. Warning
lines are allowed for use on rooftops and designate working areas that do not have a guardrail, net,
or other fall protection measure. When working within the warning area, workers are not required
to use a PFAS.

Warning line systems are different than controlled access zones. OSHA regulations specific to
warning line systems include the following (https://wssafety.com/posts/controlled-access-zone-
osha-requirements):

e Warning line systems are installed around all edges of a roof, whereas a controlled access
zone is limited to one specific area of a job site.

e The rope, chain or wire used in the warning line system must have a minimum tensile
strength of 500 pounds, as opposed to the 300 pounds required for controlled access
zones.

¢ Warning line systems are generally erected to protect all workers on a job site, whereas
a controlled access zone is used to control which employees have access to specific areas
on a job site.

Section 296-880-40040 of the WAC provides detailed requirements for the design and use of
warning line systems in the State of Washington. The safety monitors used along with the warning
line system must follow those requirements outlined in WAC 296-880-40045.

Safety Monitor and Safety Watch Systems

A safety monitor and a safety watch system are used to observe and control access to a hazardous
area. These types of fall protection are allowed for work on rooftops with low slopes. The safety
monitor is a person whose role is to warn roofers when they are close to a fall hazard. Only workers
who are doing roofing work are permitted in the area controlled by the safety monitor.

Figure 7 shows a rooftop with a warning line along the roof edge. Employees who perform work
between the warning line and roof edge are at risk of falling. A safety monitor may be used to protect
workers from falling. The safety monitor must be able to see and communicate with all workers who
are working between the warning line and roof edge. Safety monitoring on roofs wider than 50 feet
is not permitted unless a warning line system is also implemented to prevent workers from getting
too close to an unprotected roof edge.

Figure 7. Example Rooftop with Warning Line where Safety Monitor System is
Used (https://osha.oregon.gov/OSHAPubs/factsheets/fs82.pdf)
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A person is used in place of a mechanical warning/protective system. The safety monitor must be a
competent person and have sufficient training in safety monitoring. The monitor is responsible for
recognizing fall hazards and warning workers about the hazards. The following are additional
responsibilities of the safety monitor (https://osha.oregon.gov/OSHAPubs/factsheets/fs82.pdf):

e Warning workers when they are unaware of hazards or are not working safely.

e Staying on the same walking/working surface as the workers to watch them and to
communicate with them while they are working.

e Avoiding any other work or distracting activity while watching the workers.

Section 296-880-40045 of the WAC provides detailed requirements for the design and use of safety
monitors in the State of Washington. Safety watch systems are described in WAC 296-880-40050.

Hole and Opening Covers

Working and walking surfaces, such as floors, roofs, walkways, formwork, and scaffolds, may contain
holes or openings for the passage of permanent or temporary materials and equipment. OSHA
defines a hole as a gap or void 2 inches (5.1 cm) or more in its least dimension, in a floor, roof, or
other walking/working surface, and an opening as a gap or void 30 inches (76 cm) or more high and
18 inches (48 cm) or more wide, in a wall or partition, through which employees can fall to a lower
level. Fall protection associated with holes and openings may be provided by placing a cover over
the hole or opening. Different types of materials may be used for the covers. Regardless of the
material used, the covers must be able to withstand the weight of a person. Section 296-880-40015
of the WAC stipulates the requirements associated with hole and opening covers. The following are
the requirements specified in the WAC (https://Ini.wa.gov/safety-health/safety-rules/chapter-
pdfs/WAC296-880.pdf):

(1) Hole covers must be of any material that meets the following strength requirements:

(a) Conduits, trenches, and manhole covers and their supports, when located in roadways,
and vehicular aisles must be designed to carry a truck rear axle load of at least two times
the maximum intended load;

(b) Hole covers must be capable of supporting, without failure, at least twice the weight of
employees, equipment, and materials that may be imposed on the cover at any one time.

(2) All covers must be secured when installed so as to prevent accidental displacement by wind,
equipment, or employees.
(3) All temporary covers must be color coded or they must be marked with the word “hole” or

“cover” to provide warning of the hazard.

(4) Barriers and screens used to cover openings must meet the following requirements:

(a) Barriers must be of such construction and mounting that, when in place at the opening,
the barrier is capable of withstanding a load of at least two hundred pounds applied in
any direction (except upward), with a minimum of deflection at any point on the top rail
or corresponding member.

(b) Screens must be of such construction and mounting that they are capable of
withstanding a load of at least two hundred pounds applied horizontally at any point on
the near side of the screen. They may be of solid construction of either grill work with
openings not more than eight inches long, or of slat work with openings not more than
four inches wide with length unrestricted.
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Case Scenario # 2

Case Objective: Analyze the scenario and suggest the proper type and method of fall protection.

Activity Goal: This activity is designed to improve your ability to analyze the jobsite scenario and
suggest the proper type and method of fall protection. Two project scenarios are provided that
include work at elevation and the potential for falling. Different types of fall protection can be used
to protect the workers. Discuss the opportunities for fall protection, and the pros and cons of the
different types and methods. Recommend a type of fall protection to use.

Activity # 1: Installing False Deck and Perimeter Walkways on a Bridge under Construction.

Case Study # 1: The case involves constructing an elevated structure (bridge) as part of a major
interstate highway on the west coast. The bridge is elevated above the ground, and adjacent to a
lake. There are multiple girders (structural members) set in place with a false deck located
approximately 6 feet below the top flange of the structural members. The false deck will be used for
supporting concrete formwork for the bridge slab. When performing the construction operations at
elevation, fall protection and protection from falling objects are critical issues, especially when
erecting the formwork.
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Activity # 2: Accessing Column Caps

Case Study # 2: The case comes from bridge construction to connect a state highway and an
interstate freeway. Improvements include building a new on-ramp, a new off-ramp, and a new
flyover ramp. Construction also includes adding traffic cameras, electronic signs for traveler
notification, highway advisory radio transmitters, and traffic data collectors to provide real-time
traffic information for the web and 5-1-1. The project includes a 43-foot-wide, 1,061-foot-long precast
concrete segmental bridge. The activity shown in the picture represents columns supporting column
caps that require worker access to build forms and ultimately pour concrete and set girders.
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Fall Protection Strategies

After a fall hazard is identified, whether during pre-planning or while the construction operation is
taking place, the next step is to select an appropriate and effective control measure to prevent
workers from falling to a lower level. Those selecting control strategies should consider the
fundamental concepts of safety management with the following objectives:

e Eliminating safety hazards,

e Lowering safety risk,

e Limiting worker exposure to hazards, and
e Protecting workers from the risk of injury.

For fall protection, as described above, a variety of controls are available that could be selected.
Which control, and how many controls, should be selected? The specific control(s) selected should
be applicable to the work operations and site conditions at hand. In addition, controls should be
selected that provide the greatest level of effectiveness, are reliable, and are efficient and easy to
implement.

The “hierarchy of controls,” also referred to as the “order of preference,” provides guidance on the
value and reliability of safety practices in mitigating hazards. The hierarchy categorizes types of
controls based on their reliability and effectiveness. Figure 8 illustrates the hierarchy of controls.
Those types of controls that are higher in the hierarchy are considered to be more reliable and more
effective at providing a safe work environment. It is best to eliminate the hazard if possible.
Eliminating the hazard will remove the risk from the site altogether. If it is not possible to eliminate
a hazard, a control that is lower in the hierarchy (substitution, engineering control, etc.) would be
used. Lowest on the list is personal protective equipment (PPE). If a lower-level control is used, there
is residual risk that remains which should be mitigated in some way. Multiple lower levels of control
at the same or different levels may be used to mitigate the residual risk, and provide redundancy
and therefore greater reliability. It should be remembered that taking no action (i.e., not
implementing any controls) will expose workers to uncontrolled risk of injury. The cost of controlling
a hazard may be viewed as prohibitive, and more cost-effective alternatives should be selected.
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Figure 8. Hierarchy of Safety Controls (NIOSH,
www.cdc.gov/niosh/topics/hierarchy/default.html)

Common fall protection controls fall into several categories in the hierarchy. A guardrail, for example,
is an engineering control. It is an engineered, physical barrier that inhibits the workers from exposure
to the fall hazard. A personal fall arrest system is both personal protective equipment and an
engineered control. PFASs protect the worker after the fall occurs as opposed to preventing the fall.
For both the guardrail and the PFAS, the hazard remains present on the jobsite. Only elimination
removes the hazard altogether. Figure 9 and Figure 10 present graphical images and descriptions of
different fall protection measures and how they correspond to the hierarchy of controls.
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Figure 9. Hierarchy of Fall Protection (https://gravitec.com/hierarchy-fall-

protection/)
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Figure 10. Descriptions of Fall Protection Measures at Each Level of the
Hierarchy of Controls (https://gravitec.com/hierarchy-fall-protection/)

SH I P Safety and Hea]m
Investment Projects Case Study: Fall Protection

Grant Program  (SSafetvGrants.Laiwa:gou

Fiinding and ssppart povided ty = Deparcnent of Labar & industies.


https://gravitec.com/hierarchy-fall-protection/
https://gravitec.com/hierarchy-fall-protection/
https://gravitec.com/hierarchy-fall-protection/

Continuous Monitoring and Improvement

For fall protection measures that are lower in the hierarchy of controls, regular monitoring of the
controls is needed during the construction operation. Lower-level controls do not eliminate the
hazard. With the hazard still present, the systems used for fall protection must be maintained. For
example, guardrails, safety nets, and PFASs must be regularly checked to ensure that they are not
damaged and can still perform as designed. Personnel fall protection training must be periodically
updated to ensure that workers remain knowledgeable about fall protection controls and
procedures. In some cases, where a project site involves multiple employers (crafts) working in the
same area, continuous monitoring is needed to ensure that safety precautions are in place as the
work area transitions from one craft to another. For example, if one subcontractor crew needs to
temporarily move a guardrail in order to perform the work, the guardrail must not compromise the
safety of other subcontractor crews in the vicinity, and must be put back into its original location to
provide protection for the next crew on the job.

As part of a continuous improvement process and to capture lessons learned, fall protection plans
should include a post-task review. The post-task review provides the project team an opportunity
to capture lessons learned from the task, which then enable continuously improving fall protection
on the project and on future projects.
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Case Scenario # 3

Case Objective: Identify possible engineering controls (i.e., tie-off points, etc.) for fall protection.

Activity Goal: Review the given construction activities and site conditions in the case scenario
below, and identify at least three examples of engineering controls that can be used to protect the
workers from falling. Describe the resources needed, and the advantages and disadvantages of each
type of engineering control. Prepare a table that presents your controls. An example table is
provided below.

Control Control Resources WAC Advantages | Disadvantages
No. Description Needed Reference
1
2
3

Activity: Vertical Concrete Operations

Case Study: A multi-story building project, located in downtown Seattle, WA, consists of two 12-
story towers over a 4.5-story subterranean parking garage. The towers are Class A, mixed-use office
buildings with a combined total floor area of approximately 600,000 square feet. The structural
system for the building is a cast-in-place reinforced concrete frame. The exterior enclosure for both
towers is a typical glass and panel facade. Construction of a multi-story concrete structure, i.e,
vertical concrete construction, consists of building and erecting formwork to construct the slabs,
beams/girders, and columns on each floor level. When performing the construction operations at
elevation, fall protection and protection from falling objects are critical issues, especially when
erecting the formwork. What will the employees forming the deck use for fall protection? What will
they tie off to?
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Fall Protection Plan and Checklist

Prior to performing the work on the jobsite, a plan should be created that addresses the fall
protection concerns identified. This plan should accompany the pre-project planning and be
incorporated into the site-specific safety plan developed for the project. In addition, the fall
protection plan should be reviewed, and revised as necessary, as part of pre-task planning before
each task in which workers will be exposed fall hazards.

The following guidelines provide planning items that both employers and employees should do to
address fall hazards on a project (LHSFNA, https://www.lhsfna.org/index.cfm/occupational-safety-
and-health/falls/):

e Employers:

1.
2.

Develop a written fall prevention/protection plan.

Identify potential fall hazards prior to each project and during daily walk-arounds.
Pay attention to hazards associated with routine and non-routine tasks.

Eliminate the need for fall protection where possible by rescheduling the task,
isolating the task, or changing the task.

Ensure that fall protection equipment is appropriate to the task, in good condition
and used properly.

Conduct general fall prevention training on a regular basis.

Train workers on the specific, identified fall hazards and on the required personal
protective equipment.

Conduct regular inspections of fall protection equipment in accordance with the
manufacturer’s recommendations and OSHA'’s requirements.

Emphasize fall hazards unique to the site, such as open floor holes or shafts, riser
penetrations and skylights.

Team up with other construction employers and employees to identify best
practices and share fall prevention solutions.

e Employees:

1.
2.
3.

Understand your company’s written fall prevention plan.

Attend and participate in fall prevention training.

Use fall protection equipment if required for the job. Be sure the equipment is right
for the task, fits properly and is in good condition.

Inspect fall protection equipment and devices before each use.

Make sure that floor holes, open shafts and riser penetrations are protected by
sturdy guardrails or covers.

Get specialized training before working on scaffolds, lifts or ladders.

When using scaffolds, make sure there is proper access, full planking, stable footing,
and stable guardrailing.

On a boom lift, keep your feet firmly on the platform and tie-off at all times.

Chose the correct ladder for the task, read the instructions and be sure the ladder
is in good condition. Check for surrounding hazards, stable footing and the proper
angle.

Identify skylights and make sure they are properly protected.

Contact your supervisor if you see fall hazards or have any questions about fall
prevention. Do not work until unsafe conditions have been corrected.
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The Washington Administrative Code (WAC) provides requirements for fall protection planning in
specific situations. For example, when work is being conducted that is 10 feet or more above a lower
level, Section 296-880-10020 describes requirements for a fall protection plan that must be in place.
According to the WAC, a fall protection work plan is a written planning document in which the
employer identifies all areas on the jobsite where a fall hazard of 10 feet or more exists. The plan
describes the method or methods of fall protection to be used to protect employees, and includes
the procedures governing the installation, use, inspection, and removal of the fall protection method
or methods which are selected by the employer.

Section 296-880-10020 of the WAC states that the employer must develop and implement a written
fall protection work plan including each area of the work place where the employees are assigned
and where fall hazards of ten feet or more exist. The fall protection work plan must:

(a) Identify all fall hazards in the work area;

(b) Describe the method of fall arrest or fall restraint to be provided,;

(c) Describe the proper procedures for the assembly, maintenance, inspection, and disassembly
of the fall protection system to be used,;

(d) Describe the proper procedures for the handling, storage, and securing of tools and
materials;

(e) Describe the method of providing overhead protection for workers who may be in, or pass
through the area below the work area;

(f) Describe the method for prompt, safe removal of injured workers; and

(9) Be available on-site for inspection by the department.

WAC 296-880-10020 also indicates that, prior to permitting employees into areas where fall hazards

of ten feet or more exist, the employer must ensure employees are trained and instructed in the
items described in subsection (2)(a) through (f) of this section.
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Case Scenario # 4

Case Objective: Develop a brief fall protection plan.

Activity Goal: The goal of this activity is to build on the previous case scenario involving the
construction of a multi-story concrete building. This activity is designed to improve your ability to
think beyond just a single application of fall protection to analyze a larger project scenario and
develop a fall protection plan for a project. For the scenario provided in Case Scenario #3, using the
sample template, develop a plan that can be used on the construction site to protect workers from
falling. The plan can include a variety of fall protection measures. It should also include the necessary
administrative, training, and oversight activities needed to fully implement and monitor the plan,
improve the plan during construction if needed, and assess its success.

Activity: Vertical Concrete Operations

SH I P Safety and Health
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Fall Protection Work Plan

WAC 296-880-10020: You must develop and implement a written fall protection work plan
including each area of the work place where the employees are assigned and where fall hazards of
10 feet or more exist. The plan must be available on the jobsite for inspection by the department.

Company Name Date

Site Address

(If additional space is needed, use the back of the sheet)

Identify all fall hazards 10 feet or more above the ground level or lower level. Check all that apply.

O Open-sided floors O Window openings
| Decks/Balconies | Door openings

O Floor holes [0 Roof holes

O Skylight holes O Leading edge work
O Wall openings O Mobile lift work

Methods of fall protection to be used: (LSO = Low Slopes Only. Low Slopes = 4 x 12 or less)

O Guardrail system (LSO) O Personal fall restraint system

O Warning line System (LSO) O Positioning device system

O Catch platform O Horizontal life lines

O Safety net O Vertical life lines & rope grab

O Covers O Safety watch system (LSO)

O Personal fall arrest system O Warning line w/ safety monitor (LSO)
Name of safety watch or monitor (if used):

Overhead Hazard Protection Methods

O Hard Hats O Toe boards on Guardrails

O Overhead Hazard Signs O Screens on Guardrails

O Debris Nets O Barricade to control Access to Area
O Other: O Other:

Describe procedures for assembly, maintenance, inspection, disassembly of fall protection system
to be used.

Describe procedures for handling, storage, and securing tools, equipment, and materials.
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Describe methods of overhead protection for workers who may be in, or pass through work area.

Describe methods to be implemented for prompt, safe removal of injured worker(s).

Employees who received fall protection training on the above site-specific fall protection work plan.

Name(s): Date:

The competent person’s signature verifies that the fall protection work plan has been done, the
employees informed of the plan and that employees have received training in the fall protection
systems in use:

Name Title Date

SHIP |

Grant Program
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Self-Reflection Activity: Report three major takeaways from this training you will apply at your
jobsites as part of your job.
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APPENDIX

“Washington State Construction Fall Protection Basics,” developed by the Associated General
Contractors (AGC) of Washington (https://www.agcwa.com/).

SHIP [inenenuices
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AGC!

ASSOCTATED GENERAL CONTRACTORS of WASEHINGTON

Skill « Ineegriey - Responsibiliey
Washington State Construction Fall Protection Basics

CAUTION: Always refer to the fall protection
requirements in Chapter 296-880 WAC This pamphlet
does not contain everything required by the standard.

ZERO FEET- WAC 296-880-10010 Regardless of height:

1. Al open sided floors, walkways, platforms, or
runways above or adjacent to dangerous equipment,
such as rock crushing equipment and material
handling equipment, and similar hazards shall be
guarded with a standard guardrail system.

2. Guard holes into which and employee can trip,
step into, or step through by a cover of standard
strength or a standard guardrail.

3. Protect employees from falling into or onto
impalement hazards, such as: Reinforcing steel
(rebar), exposed steel, or wood.

FOUR FEET or MORE- WAC 296-880-20005 Applies to:

1. Ewery open sided walking/working surface with
unprotected sides and edges orplatform

2. Ramps, runways, and inclined walkways

3. Form and rebar work —when employees are placing
or tying reinforcing steel on a vertical faz of
formwaork or reinforcing steel.

4.  Steep-pitched roofs.

5. Low-pitched roofs; applies to any work activity
other than roofing work or leading-edge work.

6. Performing construction work on hazardous
slopes for which there is a free fall of 4 feet or
more to a lower surface.

7. 0Openings, holes (where waork is being performed),
formwaork, skylights, pits, manhales, and vehicles or
rolling stock®.

S H I P Safety and Health
Investment Projects
Grant Program  (SafetyGrants Laiwa.gov

Finding and ssppart povided hy = Deparcnent of Labar & industies.

8 When employees are using stilts, the height of the
top rail or equivalent member of the standard
guardrail system must be increased (or additional
railings may be added) an amount equal to the height
of the stilts while maintaining the strength
specifications of the guardrail system.

9. Working on platforms or ladders above the
protection of the guardrail system, the employer
must either increase the height of the guardrail
system or select another form of fall protection.

10. When guardrails are tempaorarily removed to perform
a specific task, the area shall be constantly attended
by an employee whose duty is to warn persons
approaching the hazard until the guardrail is
replaced, employee must be protected with Fall
arrest or fall restraint.

TEM FEET or MORE- WAC 296-880-30005 Applies to
employees engaged in:
1. Roofing work on low-pitched roof;
2. Leading edge work (see definitions onpg.2)
3. Engaged in erection or placement of structural
members.
4. Excavation operations — see WAC 295-580-
3005 (1)
MNote: Employees not directly involved with constructing
the leading edge or performing roofing work, WAC 296-
880-200 applies (4 feet). When the erection is performed
from a floor, deck, roof or similar surface, WAC 296-880-
200 applies.

FALL PROTECTION WORK PLAN (FPWP) Employer shall

develop and implement a written fall protection workplan

including each area of the workplace where the

employees are assigned and where fall hazards of 10 feet

or more exist. FFWP must:

1. Identify all fall hazards in the workarea.

2. Describe the method of the fall arrest or fall restraint
to be provided.

3. Describe the proper procedures for the assembly,
maintenance, inspection, and disassembly of the fall
protection system to be used.

4 Describe the proper procedures for handling,
storage, and securing of tools and materials.

5. Describe the method of providing overhead
protection for workers who may be in or pass
through the area below the work site.

6. Describe the method for prompt, safe removal of
injured workers.

7. Be available on the job site for inspection by the
department.

Prior to permitting employees into areas where fall
hazards exist the employer shall ensure employees are
trained and instructed in the items described in WAC 296-
B880-10015 AND 10020(2){a) through [2)(f]).

GENERAL REQUIREMENTS — WAC 296-880-10005

1. All surfaces which employees will walk or work
will be structurally sound and will support them.

2. Personal fall arrest systems, personal fall restraint
system, positioning device systems, and their
components shall be used only for employes
protection and not to hoist materials.

3. All components of the personal fall arrest systems,
personal fall restraint systems and positioning device
systems shall be inspected prior te each use
according to manufacturer’'s specifications for
mildew, wear, damage, and other deterioration.

4. Defective components Shall be removed from
service.

5. Plans and equipment for prompt rescue of
employees in the event of a fall must be
provided.

EXEMPTIONS — WAC 296-880-30005 Employees are
exempt from sections WAC 296-8280-30005 only under
the fellowing conditions:

1 Dwring initial installation of the fall protectionanchor
[prior to engaging in any work activity), or the
disassembly of the fall protection anchor after the
work has been completed.

2. Anemployee directly invelved with inspection or
estimating roof-level conditions only on low-pitched
roofs prior to the actual start of construction wark or
after all construction werk has beencompleted.
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Examples of activities the department recognizes as

inspecting or estimating include:

. Measuring a roof to determine the amount of
materials needed for a project.

. Inspecting the roof for damage without removing
equipment or components.

#  Assescsing the roof to determine what method of fall
protection will be provided to employees.

Examples of what the department does not recognize as

inspecting or estimating under this exemption include:

. Delivering, staging or storing materials on a roof.

. Persons estimating or inspecting on roofs that would
be considered a “hazardouws slope”.

For exemptions related to excavation work, see WAC
296-880-30005 (d).

For exemptions related to rolling stock, see WAC 296-
880-30005 (2) (c).

DEFINITIONS — WAC 296-880-095 This is not a complete
list of definitions.

Anchorage- a secure point of attachment for lifelines,
lanyards, or deceleration devices which are capable of
withstanding the forces specified in this part.

Equivalent- alternative designs, materials, or methods to
protect against a hazard which the employer can
demonstrate will provide an egual or greater degree of
safety for employees than the methods, materials or
designs specified in this standard.

Hazardous slope- a slope where normal footing cannot be
maintained without the use of devices due to the pitch of
the surface, weather conditions, or surface material, and
there is a free fall distance of 4 feet or more.

Hole- A gap or void 2 inches ar more in it's least
dimension, in a floor, roef, or other surface.

Horizontal lifeline- a rail, rope, wire, or synthetic cable
that is installed in a horizontal plane between two
anchorages and used for attachment of a worker's lanyard
or lifeline device while moving horizontally; used to
contral dangercus pendulum like swing falls.
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Leading edge-the advancing edge of a floor, roof, or
formwaork which changes location as additional floor,
roof, or formwerk sections are placed, formed, or
constructed. (Only when actively and continuously
under construction).

Opening- A gap or void 39 inches or more high and 18
or more inches wide in 2 wall or partition, through
which employees can fall.

Personal fall arrest system- a fall arrest system that is
worn by the employee to arrest the employee in a fall
from elevation. It consists of an anchor point, connecters,
a full body harness, and may include a lanyard,
deceleration device, lifeline, or suitable combinations of
these.

Personal fall restraint system means a fall restraint
system that is worn by the employee to keep the
employee from reaching a fall point, such as the edge of a
rocf or elevated work surface. It consists of an anchor
point, hardware assemblies, a full body harness and may
include a lanyard, restraint lines, or suitable combinations
of these.

Positioning device system- a full body harness or
positioning harness that is worn by an employee, and is
rigged to allow an employee to be supported on an
elevated vertical or inclined surface, such as a wall, polear
column and work with both hands free from the body
support.

Roof Pitch
. Low pitched rocf- the pitch is 4:12 orless.
&  Steep pitched roof- the pitch is greater than 4:12.

Roofing work- hoisting, storage, application, and
remaval of roofing materials and equipment, including
related insulation, sheet metal, and vapor barrier
work, but not including the construction of the roof
deck.

Unprotected sides and edges- any open side or edge
of a floor, roof, balcony/deck, platform, ramp,
runway, or walking/working surface where there is no
standard guardrail system, or parapet wall of solid
strength and construction that is at least 39 inches in
vertical height.

Walking,/working surface- Any surface, whether
horizontal or vertical on which an employee walks, works,
or gains access to a work area or workplace location.
‘Walking/working surfaces include, but are not limited to,
floors, the ground, roofs, ramps, bridges, runways, stairs,
dock boards, formwork, and reinforcing steel but not
including ladders.

Warning line system- a barrier erected on a walking and
waorking surface or a low pitch roof (four in twelve or less),
to warn employees that they are approaching an
unprotected fall hazard(s). (tensile strength of 500 |bs.)

FALL PROTECTION SYSTEMS

1. Fall Arrest —arrests a fall that has cccurred; and
includes:
-Personal Fall Arrest, see. WAC 296-850-40020
-Safety Nets, see... WAC 296-880-40055
-Catch Platforms, see.......WAC 206-880-40060

2. Fall Restraint — restrained from falling; and includes:
-Personal Fall Restraint, see_. WAC 296-880-40025

-Guardrail System, see...........WAC 2096-880-40005
-CoVers, 588 WAL 296-880-40015
-Warning Line System, see.... WAC 296-880-40040
-Safety Monitor, see . _WAC 295-380-40045
-Safety Watch, see__.._.._.._._ WAC 296-880-40050

** Safety Wotch hos o limited use-refer to standard
3. Positioning Device Systems- WAC 296-880-
40030
CRAMNES under scope of WAC 296-155 Part L, see 296-
BE0-30035 (2)- (4)
. Mon assembly/disassembly work- 6 feet or more
. Assembly/disassembly work- 10 feet or more
*  Tower cranes other than erecting, dismantling
and climbing- 6 feet or more
*  Tower cranes- erecting dismantling and
climbing- 10 feet or more

CAUTION Always refer to the fall protection requirements
in Chapter 296-880. This pamphlet does not contain
everything required by the standard.

For gquestions and support
scan this QR code to reach the
AGC Safety Department
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