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(c)  Design  for
System
Components

(9) Horizontal lifelines, where used, shall be designed, and installed as part of a complete person-
al fall arrest system, which maintains a safety factor of at least two, under the supervision of a
qualified person.  

(10) Anchorages to which personal fall arrest equipment is attached shall be capable of supporting
at least 5,000 pounds (22.2 kN) per employee attached, or shall be designed, installed, and used
as part of a complete personal fall arrest system which maintains a safety factor of at least two,
under the supervision of a qualified person.

(3) Personal fall arrest systems shall be rigged such that an employee can neither free fall more
than six feet (1.8 m), nor contact any lower level.  

(7) Personal fall arrest systems or components subjected to impact loading shall be immediately
removed from service and shall not be used again for employee protection unless inspected and
determined by a competent person to be undamaged and suitable for reuse.

(f) Personal fall arrest systems shall be inspected prior to each use for mildew, wear, damage and
other deterioration, and defective components shall be removed from service if their strength or
function may be adversely affected.

REQUIREMENT  (Section  II  -  Non-MMandatory)

(2) The anchorage should be rigid, and should not have a deflection greater than .04 inches 
(1 mm) when a force of 2,250 pounds (10 kN) is applied.

REQUIREMENT  (Section  III  -  Additional  Non-MMandatory  Guidelines)

(1) One of the most important aspects of personal fall protection systems is fully planning the 
system "before" it is put into use. Probably the most overlooked component is planning for suitable
anchorage points. Such planning should ideally be done before the structure or building is 
constructed so that anchorage points can be incorporated during construction for use later for win-
dow cleaning or other building maintenance. If properly planned, these anchorage points may be
used "during" construction, as well as afterwards.  

(2) Employers and employees should at all times be aware that the strength of a personal fall
arrest system is based on its being attached to an anchoring system which does not significantly
reduce the strength of the system (such as a properly dimensioned eye-bolt/snap-hook anchor-
age). Therefore, if a means of attachment is used that will reduce the strength of the system, that
component should be replaced by a stronger one, but one that will also maintain the appropriate
maximum arrest force characteristics.  

(4) Tie-off of a rope lanyard or lifeline around an "H" or "I" beam or similar support can reduce its
strength as much as 70 percent due to the cutting action of the beam edges. Therefore, use should
be made of a webbing lanyard or wire core lifeline around the beam; or the lanyard or lifeline
should be protected from the edge: or free fall distance should be greatly minimized.  

(h)  Tie-ooff
Considerations
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(i)  Vertical  Lifeline
Considerations  

(6) Horizontal lifelines may, depending on their geometry and angle of sag, be subjected to
greater loads than the impact load imposed by an attached component. When the angle of hor-
izontal lifeline sag is less than 30 degrees, the impact force imparted to the lifeline by an
attached lanyard is greatly amplified.  For example, with a sag angle of 15 degrees, the force
amplification is about 2:1 and at 5 degrees sag, it is about 6:1. Depending on the angle of sag,
and the line's elasticity, the strength of the horizontal lifeline and the anchorages to which it is
attached should be increased a number of times over that of the lanyard.  Extreme care should
be taken in considering a horizontal lifeline for multiple tie-offs. The reason for this is that in
multiple tie-offs to a horizontal lifeline, if one employee falls, the movement of the falling
employee and the horizontal lifeline during arrest of the fall may cause other employees to also
fall. Horizontal lifeline and anchorage strength should be increased for each additional employ-
ee to be tied-off. For these and other reasons, the design of systems using horizontal lifelines
must only be done by qualified persons. Testing of installed lifelines and anchors prior to use is
recommended.

As required by the standard, each employee must have a separate lifeline when the lifeline is
vertical. The reason for this is that in multiple tie-offs to a single lifeline, if one employee falls,
the movement of the lifeline during the arrest of the fall may pull other employees' lanyards,
causing them to fall as well.

The employer and employee should at all times be aware that a system's maximum arresting
force is evaluated under normal use conditions established by the manufacturer, and in no case
using a free fall distance in excess of six feet (1.8 m). A few extra feet of free fall can significant-
ly increase the arresting force on the employee, possibly to the point of causing injury. Because
of this, the free fall distance should be kept at a minimum, and, as required by the standard, in
no case greater than six feet (1-8 m). To help assure this, the tie-off attachment point to the life-
line or anchor should be located at or above the connection point of the fall arrest equipment to
belt or harness. (Since otherwise additional free fall distance is added to the length of the con-
necting means (i.e. lanyard)). Attaching to the working surface will often result in a free fall
greater than six feet (1.8 m). For instance, if a six foot (1.8 m) lanyard is used, the total free fall
distance will be the distance from the working level to the body belt (or harness) attachment
point plus the six feet (1.8 m) of lanyard length. Another important consideration is that the
arresting force which the fall system must withstand also goes up with greater distances of free
fall, possibly exceeding the strength of the system.

The location of the tie-off should also consider the hazard of obstructions in the potential fall
path of the employee. Tie-offs which minimize the possibilities of exaggerated swinging should
be considered. In addition, when a body belt is used, the employee's body will go through a
horizontal position to a jack-knifed position during the arrest of all falls. Thus, obstructions which
might interfere with this motion should be avoided or a severe injury could occur.
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