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Deploying
Reduced Bend Radius fiber
in MDU Environments

Reduced bend radius fiber products are making their presence felt across the 
fiber-optic telecommunication industry. The main benefit of these new fibers 
is their ability to bend more tightly than their traditional counterparts with 
no discernable increase in attenuation. This characteristic enables easier fiber 
installation, particularly inside structures, promising many new applications for 
fiber-to-the-home (FTTH) architectures. These fibers will likely have the most 
dramatic affect within the multiple dwelling unit (MDU) environments.

MDUs pose significant challenges to network installers who must run fiber 
through multiple living units on multiple floors. The fiber cable must be deployed 
along walls and through microducts where there is much more sensitivity to the 
issue of aesthetics. For example, a common practice is to hide the fiber behind 
crown moldings and through existing ductwork to keep it out of sight. Obviously, 
the bend radius of any fiber is pushed to the limit in these types of applications. 
This makes the promise of reduced bend radius fiber extremely welcome among 
service providers eyeing the revenue-generating MDU environment.

Their rapid emergence is also creating many misconceptions about properly 
handling and managing these fibers, sometimes referred to as “bend resistant” 
or “bend insensitive.” As much as the installer might like to believe the 
hype that touts reduced bend radius fiber as being virtually indestructible, 
nothing could be further from the truth. Despite their improved bend radius 
characteristics, these fibers require the same careful handling, temperature 
considerations, and good routing practices as traditional fibers.

Service providers simply cannot afford the potential network issues that may 
result from a technician or installer who decides that fiber cable management is 
no longer a necessity. Like all fiber, reduced bend radius fibers still have a glass 
core that can be damaged or broken, resulting in degradation or complete loss 
of services.

Before going any further, it should be noted that reduced bend radius fibers 
do not offer improvements in attenuation. Rather, they enable tighter bends 
without causing any noticeable additional attenuation. In fact, on a long 
straight fiber run, there is no difference between the performance of reduced 
bend radius fiber and traditional fibers used for the same application. Believing 
that reduced bend radius fiber is the end-all solution is inaccurate since many 
additional factors determine the overall optical performance of a fiber link, even 
in the MDU environment.
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Focusing on MDUs

In the U.S., it is estimated that more than one third of 
all households reside in shared residential structures. 
This creates a very lucrative MDU market and a very 
competitive environment for broadband service providers. 
Whether the MDU is a high rise structure or a garden 
style apartment complex, each type presents its own 
unique challenges for bringing fiber into each individual 
residence. For this paper, ADC will concentrate on how 
new reduced bend radius fibers will affect FTTP in various 
MDU types and configurations.

The biggest concern is in educating installers and 
technicians that reduced bend radius fibers, though 
enabling tighter bends, still have limitations and are 
prone to damage caused by improper handling and 
routing. They must realize that bend radius protection, 
along with other fiber cable management practices, is 
still a requirement. The only difference is an improved 
bend radius capability, which cannot be mistaken for an 
unlimited bend radius capability.

Mechanical limitations still exist in reduced bend radius 
fibers, and installers must know the exact limitations 
of the fiber they are deploying to protect the structural 
integrity of the glass. In an MDU environment, this 
is particularly significant since the fiber is typically 
routed inconspicuously around many twists and turns 
throughout the structure. In fact, the requirement to 
hide fiber behind crown moldings, baseboards, and 
other areas presents additional concerns—such as the 
use of nails and staples within close proximity of the 
fiber. Inadvertently pinching cables between walls and 
moldings, as well as the use of nails and staples, makes 
good fiber cable management critical in MDUs.

As previously stated, MDUs come in all shapes and 
sizes—each with their own issues and concerns for FTTP 
deployment. For example, fiber installation in high-rise 
and mid-rise apartments usually requires longer cable 
runs from the basement to multiple floors. These longer 
hauls can create issues of tensile strength due to the 
weight of the cable itself across long distances. As fiber 
runs stretch through 30 floors or more, the number 
of bends and angles also increases, creating more 
possibilities for violating the bend capabilities of even 
reduced bend radius fibers.

Like higher-rise apartments, garden style and horizontal 
MDUs must also handle multiple bends and angles 
during the fiber routing process. Again, the fiber must 
be safely and efficiently hidden from view. However, 
these lower level structures have their own unique 
requirements. For example, the transition between 
outdoor wall boxes that manage the drop cables to the 
inside of the building leaves fiber cables exposed to the 
affects of changing weather and temperature variations. 

It is typical to have spans of more than 100 feet of fiber 
that are exposed to outside temperature extremes. These 

temperature variations can impact cable jacket materials 
and, in turn, the glass inside. For instance, an attic in 
Texas can become extremely hot, while a basement in 
Maine may become extremely cold. Such temperature 
fluctuations will cause the expansion and contraction 
of fiber jackets and connector materials, potentially 
damaging the glass fibers inside.

Other outdoor issues include water intrusion that, 
over time, will damage the fiber. Again, installers and 
technicians must be aware that aggressive and haphazard 
transitions from outdoor to indoor environments must be 
replaced by carefully planned and implemented processes. 
The objective is to always ensure there are no exposed 
fibers and that proper bend radius protection is in place.

Managing MDU fibers

Even with new reduced bend radius fibers in MDUs, good 
cable management techniques are still critically important. 
Of the four elements of good fiber cable management—
bend radius protection, cable routing paths, accessibility, 
and physical protection—only bend radius protection is 
improved by the new types of fiber. However, it is not 
entirely eliminated. The other elements are unchanged 
and their importance is multiplied in MDU environments. 

Cable and connector access must be as simplified as 
possible to enable technicians to quickly identify and 
access particular connections for reconfiguration and 
maintenance tasks. Nowhere is proper cable routing more 
important and complex than in an MDU application, 
particularly in new brownfield situations where fiber 
cable must be deployed rapidly and unobtrusively. Clear, 
intuitive cable routing paths are essential for proper fiber 
management in any MDU. As higher densities become 
the norm, vague routing paths will add congestion, 
strand capacity, and consume valuable space.

Finally, physical protection of any fiber cable is absolutely 
essential to its long-term performance—and reduced 
bend radius fibers are no exception. Every fiber has 
physical limitations imposed by its cladding and cover 
materials. However, the point is to realize that inside 
these protective materials, the core is still glass. In MDU 
deployments, fiber is subject to an array of external 
pressures, pinching, or mishandling that can result in 
fractures and even breaks. Physical protection of all fiber 
should be paramount to the installer and technician for 
life-long performance and reliability.

The MDU bottom line

Successful optical fiber deployment in MDU applications 
is measured in many ways. The goals include achieving 
maximum system uptime, minimum operating costs, 
lower material costs, and no lost revenue due to outages. 
With these goals in mind, it is relatively simple to see the 
importance of a complete cable management system.
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The industry has welcomed the new reduced 
bend radius fibers as a major accomplishment 
for rapidly “fibering up” MDUs, but as with 
many new technologies, care must be taken to 
understand that with significant advantage usually 
comes some type of quality assurance. In the case 
of reduced bend radius fiber, the ability to bend 
more tightly around sharp corners is a huge step 
forward for the MDU environment, but it should 
never lessen the installer’s concern for ensuring 
good cable management practices that will 
maximize the network’s future capabilities. 

Good cable management, in both new and 
existing MDU structures, will ensure easy 
connector access, simple routing paths, simpler 
network reconfigurations, faster troubleshooting, 
and improved maintenance capabilities. Reduced 
bend radius fiber is a significant catalyst for getting 
fiber into more MDUs, but it is just one aspect of 
a complete strategy of efficient, future-proofed 
network management.


