Twist and Sway – Frequently Asked Questions
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What is twist and sway and what are the values representing?
Twist is the number of degrees that a tower rotates within a plane parallel to the ground. This
is illustrated in the diagram below, which shows twist as the angle in which a tower rotates
around its center. Similarly, sway is the number of degrees that a tower rotates within a plane
perpendicular to the ground. This is illustrated in the diagram below and shows a line tangent
to the curvature of the tower at the node where the dish is attached to the tower.
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2.

Where can the twist and sway data be found within an
American Tower Structural Analysis Report?
On reports dated after August 1, 2012 the twist and sway data can be found within a chart (shown
below) on the third page of the report in the section labeled “Deflection, Twist and Sway.” On some
towers that have many loads within the loading tables, this information is pushed to the fourth
page. However, the information is still in the section labeled “Deflection, Twist and Sway.”
Deflection, Twist and Sway*

Antenna Elevation (ft)

Deflection (ft)

Twist (°)

Sway (Rotation) (°)

211.0

0.807

0.023

0.548

*Deflection, Twist and Sway was evaluated considering a design wind speed of 50 mph (Fastest Mile) per ANSI/TIA/EIA-222-F.

Reports dated prior to August 1, 2012 would either have this information shown on the second
page of the report within the section labeled “Results” or in some cases, this information was not
shown within the report. In cases, please see the answer to the third question on how to find the
twist and sway results from the calculations of an American Tower Structural Analysis Report.
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3.

Where can the twist and sway data for self-support and guyed towers be found
within the calculations of an American Tower Structural Analysis Report?
The twist and sway data can be located at the end of the software output within the calculations. If
there are no foundation calculations, this will be the last section within the deliverable. Otherwise,
these calculations will be directly preceding the foundation calculations at the end of the analysis.
The output will be titled “Deflections and Rotations.” In TIA-222-G analyses, the first load cases
within the section, which are labeled “Serviceability - …” are the important cases. In TIA-222-F
analyses, these will be labeled “50.00 mph Wind…”. There are four columns; elevation of
equipment (in feet), followed by deflection (in feet), twist (in degrees) and sway (in degrees).
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4.

Where can the twist and sway data for monopoles be found within the
calculations of an American Tower Structural Analysis Report?
In general, monopole structures will not have significant twist. For this reason, the analysis only
gives deflection and rotation values. The rotation value is the same as the sway. These two values
are typically found two pages before the end of the software output. They will be in the section
labeled “Load Case: 1.0D + 1.0W 60.00 mph Serviceability” and sub-labeled “Calculated Forces.”
On this page, the far left column lists the elevation. The second and third columns from the right
provide deflection (in inches) and rotations (in degrees). All other columns can be ignored.
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Is there twist and sway data on PE letters?
Professional Engineer (PE) letters do not have twist and sway data within the document and do not have
calculations that allow for twist and sway data to be extracted. For this reason, PE letters will no longer
be completed for Financial Services projects unless specifically asked for by the customer. Otherwise, all
services will be completed as full analyses so that twist and sway data can be calculated and reported.

6.

Why are twist and sway values taken from the service
case and not from the full-wind case?
Using the most recent wind maps from the 2012 International Building Code, wind speeds for the
full-wind cases are developed based upon a 700-year mean recurrence interval. These wind maps
correspond with the wind speeds used within our analyses after TIA-222 related safety factors
are considered. This level of risk is considered too stringent by TIA-222 for service concerns, and
lower wind speeds are allowed. Service-case wind speeds are generally developed assuming a 10year mean recurrence interval. Based upon this information, the maximum twist and sway values
reported in the service cases should only be reached approximately once every 10 years. The
minimum service wind speed used in TIA-222-F is a sustained wind speed equal to 50 mph (fastest
mile). TIA-222-G uses a gusting minimum service wind speed of 60 mph (three-second gust).

7.

Will twist and sway limits be maintained during other tenant installations?
Twist and sway values will be checked for all Financial Services tenants on any analyses
that are completed. If these values are found to be outside of their limits, the tower
will need to be modified to reduce twist and sway for any existing dishes that are out
of tolerance before installation of new equipment will be allowed to occur.

8.

Is there a way to verify that twist and sway limits are being
upheld during other tenant installations?
Current twist and sway values can be verified by ordering a twist and sway analysis from American Tower.
This analysis will provide a report similar to a typical structural analysis and will use the most up-todate loading at the time of the order. This offers additional confidence to any carrier that is concerned
about twist and sway levels being maintained. This service will be similarly priced to a typical structural
analysis based upon all calculations and twist and sway tables being included in the deliverable.
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What types of towers are best for installation with regard to minimizing twist and sway?
Self-support towers and guyed towers with large face widths generally behave best with regard to twist
and sway values. Such towers are stiffer and more resistant to twisting and swaying. Conversely, selfsupport and guyed towers that have small face widths and monopoles should be avoided if possible.
Most guyed towers that have face widths equal to or less than two and a half feet will behave poorly
when large dishes having diameters equal to or greater than eight feet are installed. Similarly, a rule of
thumb for installation on self-support towers is to avoid installing more than 30 feet away from where
a tower loses its taper and has straight sections. This mostly happens once the face width becomes
small. This can also limit the length that a self-support tower can be extended, since such large runs
of small face-width straight sections will perform poorly in twist and sway. Other good towers for
installation of dish equipment are AT&T Tag towers and guyed H-Frame towers. Both of these tower
types were designed for large dish installations and have improved resistance to twisting and swaying.

10. Where is the best location to install on a tower?
On guyed towers, the best location to install a dish with regard to twist and sway values is just above a guy
location. Guy attachment points generally help to straighten a tower and will typically behave well with
regard to twist and sway in their locality. This effect works both above and below the guy attachment,
although installations below guy attachment points will need to avoid physical interference with the guy
wires. Self-support and monopole towers will generally be stiffer and more resistant to twist and sway the
lower the installation is on the tower. Since this is generally counter to height needs, the following rules
can be followed. Generally, monopoles are not good for installation of large dishes. If a monopole is to
be used, smaller dishes should be chosen, even if this could require an additional node on the proposed
path. On self-support towers, installing on tapered sections or within the first 30 feet of a straight section
will offer the best chance of having acceptable twist and sway results. Installing higher up on straight
sections can still often work but will cause increasing chances of unacceptable twist and sway as the
elevation increases. This is one of the driving factors on height extension limits for microwave equipment.

11. Can self-leveling mounts be used to mitigate towers
that have high twist and sway results?
Certain marine applications have used self-adjusting mounts to recalibrate microwave communications
systems in real time. Some of these mounts can hold up to 500 pounds making them ideal for any sixfoot or smaller dish installations. Such mounts would be able to keep a dish steady even during a wind
event. Currently, American Tower is performing additional research to see if there are cost-effective
solutions from these mount providers. BATS Wireless has provided promising feedback with regard to
this type of installation and can be contacted with regard to more specific customer installations.
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12. What are the options if a tower fails to meet twist and sway limits?
If an analysis gives results that are unacceptable per twist and sway limits, there are a few options that
can be completed. Often, the limits given for larger dishes are more stringent than that for smaller dishes.
Larger dishes also add more loading to towers which will cause larger twist and sway in the structure.
Due to this, changing equipment to smaller dishes can often change the limits and calculated values
enough to turn an unacceptable result into a passing result. If this type of change is possible, it is often
the best course of action since there will be no need for reinforcement. If reducing dish sizes is not an
option, modification of the tower can be done. Due to the nature of twist and sway and tower stiffness,
modification may not always be feasible. In most cases, towers should be able to be brought into twist
and sway compliance through modification design and installation. If none of these options work, use of a
self-leveling mount may be an option. In cases where the tower is out of specification in terms of twist and
sway, the mount will be able to keep the dish in alignment with the next node in the microwave path.

13. Can TIA-222-G recommended twist and sway allowances be
relaxed in some cases without losing reliability?
In some cases, TIA-222-G recommended twist and sway values can be relaxed. Prior versions of TIA-222 have
allowed up to 12 dB degradation, which can still be acceptable without causing a significant loss in reliability
for dishes that are typically six feet in diameter or smaller. Larger dishes will often require tighter adherence
to TIA-222 recommendations. These dishes have the potential to see a small increase in allowed twist
and sway. Shorter distances between the nodes along paths may also increase twist and sway tolerances
without jeopardizing the reliability of the network. Dishes that use millimeter wave technology should not
deviate beyond TIA-222 recommended values regardless of distance between nodes or other factors.

If you have additional questions,
please contact:

877-409-6966
leasing@americantower.com
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