Track Geomeitry

Last month’s Tracking R&D covered various uses of
track geometry data in maintenance planning. One of the
applications of the data is for forecasting changes in the
track geometry condition with time. As such, the geome-
try data is used to guide longterm maintenance planning,
and to evaluate the effectiveness of ongoing maintenance
activities. This represents an extension of the current
uses of the data, as in exception reporting or assessing of
present track condition. For long-term planning, the data
requires an additional level of processing, as illustrated in
Figure 1.' )

Two variations

There are two basic variations to employing the data
for forecasting track geometry degradation. The first
variation requires only the track geometry information
itself. It relies on the accumulation of track geometry
data over a period of time, but obtaining several distinct
time points. Given a sufficient period of time and then
developing relationships for the key track geometry
parameters, or corresponding indices based on the geom-
etry such as the Track Quality Indices (as discussed in
last month’s Tracking R&D), track geometry deteriora-
tion can then be forecast. The approach is similar to that
presented for rail fatigue defects in earlier Tracking
Ré&Ds (RT&S April 1985 and July 1985).

To date, however, only limited applications of this
method have been carried out. One such is currently
being developed and implemented by a major eastern
railroad.* In this, track geometry data is first converted
into appropriate track quality indices (TQI) which are
representative of the “state” of the track. This data is then
reduced into a group of several parameters, which are a
mathematical series representative of the TQI over the
track segment under analysis. This produces an “equa-
tion of state’ for the track segment at a given instant in
time,

After obtaining several such equations of state at dif-
ferent points in time, a mathematical series or relation-
ship can be obtained for these TQI, in reference to time
as well as in space. These degradation relationships are
used for forecasting track geometry deterioration. While
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mathematically complex in concept, the actual execution
of this approach can be relatively simple when compared
to the manipulation of vast quantities of track geometry
data.

Combining the data

The second variation in the use of track geometry
data for forecasting track geometry degradation involves
the combination of the data itself (at least one set of data
at one point in time) with the basic traffic and track
parameters that affect track deterioration. This approach
involves the development of an empirical model for track
geometry degradation based on both the last measured
data and those parameters that can be related to track
deterioration. Figure 2 presents a list of the traffic, track
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In general, not all of the parameters defined in
Figure 2 or used in the degradation equations were sig-
nificant for forecasting the future TQI. The only major
exception to this is the last TQI value which is always of
statistical significance.

For the other variables, the statistical significance
varied considerably, However, in both cases, it was
found that statistically valid prediction equations for
track geometry could be developed for key track quality
indices by using the last measured track geometry data
and appropriately derived track and traffic parameters.

Most significant in all of these studies was the con-
clusion that predictive relationships for track condition
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Figure 2— Track Deterioration causal parameters

can be developed. Based on measured track geometry
data, they are useful for forecasting the deterioration of
the track geometry with time and traffic. And this forms
the basis for long-term maintenance planning for railroad
systems.
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