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Engineering Excellence in Active Fall Protection 

 

Beyond the Hierarchy 
Executive Summary  

In the complex landscape of industrial safety, decision makers often face a choice between compliance focused 
safety and performance focused engineering. While OSHA provides broad workplace controls, the ANSI/ASSP Z359 
family of standards provides the definitive benchmark for working at height. This paper clarifies the industry 
standard Hierarchy of Fall Protection and positions overhead Rigid Rail systems as the premier engineered solution 
for high consequence work environments. By shifting from basic compliance to an engineered approach, 
organizations can neutralize hidden risks, satisfy the stringent requirements of a Qualified Person, and 
fundamentally improve worker safety.   

The Hierarchy of Control  

Designing safe work environments requires strict adherence to the hierarchy of controls, as established by the 
ANSI/ASSP Z359 family of standards. This framework dictates that safety solutions should be implemented in a 
specific order of preference, prioritizing inherent hazard removal over procedural mitigation.  

The first priority is elimination, where the work environment is redesigned to remove the fall hazard entirely, such as 
bringing equipment down to ground level to perform maintenance. The next step is passive fall protection, which 
involves installing physical barriers that require no active worker engagement, such as guardrails, covers, or safety 
nets. When active protection is necessary, the hierarchy prioritizes fall restraint systems, which utilize body 
harnesses and lanyards to prevent a worker from reaching an edge where a fall could occur. If restraint is not 
possible, fall arrest systems are employed as personal fall arrest systems designed to safely stop a worker during a 
fall, such as vertical lifelines or shock absorbing lanyards. Administrative controls, such as training, warning signs, 
safety monitors, or safe work procedures, represent the final, least effective layer of protection and should never be 
relied upon as a primary control on their own. OSHA states that administrative controls are only allowed if it is 
not feasible to implement one of the higher tiers; economics are not allowed to be a consideration of feasibility.  

By following this hierarchy, engineers ensure that they have exhausted every opportunity to remove or physically 
block the hazard before introducing personal protection equipment. This systematic approach is what separates a 
haphazard safety plan from an engineered, ANSI compliant environment.  
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The Engineering Imperative: Compliance vs. Performance  

A dangerous gap exists between regulatory compliance and true risk mitigation. OSHA standards, while mandatory, 
represent the floor of safety requirements rather than the ceiling. The engineering community, taking the high road, 
interprets these standards as a mandate for independently engineered systems that account for the unique 
variables of every site. An active fall protection system is not a commodity to be purchased off the shelf; it is a critical 
piece of infrastructure that must be designed, installed, and used under the supervision of a Qualified Person, which 
is a professional engineer who acts as the engineer of record.  

When a professional engineer oversees these projects, they must stamp and seal each drawing and specification, 
verifying that the entire integrated structure maintains a safety factor of at least two to one. This level of oversight 
ensures that every component, from the harness to the anchorage, is compatible and capable of resolving the 
dynamic loads that might be imposed during an event. Without this engineer led integration, facilities often succumb 
to creative interpretations of safety that ultimately fail to protect the worker or the integrity of the building 
structure or worse...creates a false sense of security.  

The Mathematics of Safety: Design and Clearance  

Designing a compliant fall protection system is a rigorous mathematical exercise. The most critical evaluation an 
engineer must perform is the accurate calculation of total fall distance. This process involves summing the free fall 
distance, the deceleration distance, the stretch of the harness and body support, the swing fall allowance, and a 
built-in safety margin. (In most systems the mathematics balance fall distance vs. Loads as they are 
typically inversly proportional. Stopping the user faster creates larger forces, while stopping the user more slowly 
creates larger fall dista  

Engineers are guided by a myriad of applicable Codes and approved engineering formulas to calculate these factors. 
For example, the use of the Pythagorean Theorem is often necessary to determine the optimal position 
for locating fixed lifelines to ensure a worker cannot reach a fall hazard in the first place, particularly in restraint 
applications. Whether the system is a counterbalanced structure or a permanently mounted rail, the engineer must 
account for dead loads, live loads, and external environmental forces such as wind, snow, or seismic activity.  

Standards and the Qualified Person  

For many years, standards governing fixed fall protection were vague, often relying on brief, potentially 
misinterpreted paragraphs. The development of the ANSI Z359.6 standard, Specifications and design requirements 
for active fall protection systems, has done a great deal to square up these ambiguities. This standard is specifically 
intended for engineers with the expertise to design systems that rely on fall protection to restrain or arrest a fall.  

It specifies that engineered systems must be documented with drawings and specifications prepared by, or under 
the direction of a qualified person, and Engineering laws in the United States requires those tasks to be performed 
by a Registered Professional Engineer. This documentation must include a clear definition of system type, whether 
fall restraint or fall arrest, as well as system layout, user qualifications, and mandatory rescue plans.  
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Turnkey Oversight and Rescue Planning  

An engineered fall arrest system is technically incomplete without a documented, comprehensive rescue plan. A plan 
that simply relies on calling emergency services is insufficient for providing the timely rescue necessary to 
prevent suspension trauma. A professional, turnkey approach requires that a rescue plan be developed as part of 
the initial design phase, ensuring that a fallen worker can be reached and lowered in a timely manner.  

Beyond the rescue plan, an authoritative system installation includes as built configuration drawings, specifications 
for system use, and environmental limitations. To ensure long term liability management, the anchor structure 
should undergo periodic recertification by a professional engineer, as required by the ANSI Z359.6 standard. This 
commitment to the entire lifecycle of the system, from design and fabrication by certified welders to ongoing 
inspection and maintenance, is what differentiates a true safety solution from a temporary fix.  

Conclusion  

True safety is not found in the lowest upfront cost, but in the performance, clearance optimization, and structural 
longevity of an engineered solution. By adhering to the rigor of the ANSI Z359.6 design standard, owners and 
designers fulfill their duty of care, protect personnel from preventable injury, and effectively mitigate the long 
term liability associated with work at height. Investing in an engineered rigid rail system is not merely an operational 
upgrade; it is a fundamental commitment to the highest standard of safety, ensuring that both the workforce and 
the facility are protected against the inevitable risks of industrial environments.  

  

 


