Continuous

Measurement of Track
Gauge Strength — . — . — . — . — . —

In 1988, inadequate track geometry was
responsible for approximately 40% of all
track-caused derailments (RT&S, Oct., p. 11). Of
these, a significant number were directly associ-
ated with inadequate gauge strength (defective or
missing ties and/or fasteners). Several major
research efforts have aimed at quantifying and
developing a means to measure the strength
characteristics of track in which the gauge-holding
strength of the ties and/or fasteners is found to be
inadequate for the traffic carried.

In one such effort, initiated in 1979 by the
Assoclation of American Railroads and the
Federal Railroad Administration, controlled lateral
and vertical loads were applied continuously to the
track structure by a special test vehicle. This proto-
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type test vehicle, dubbed the “DECAROTOR,”
measured the loaded gauge of the track under lat-
eral loads of between 4,000 and 8,000 pounds, and

Figure I — Gauge-widening measurements and corrvesponding tie

condition ().

vertical loads of between 5,000 and 15,000 pounds

(1, 2, 3). By comparing measurements of the
loaded gauge with those of the unloaded gauge, a
dynamic gauge-widening measurement was ob-
tained. That measurement was directly associated
with the gauge “strength” of the track.

Detecting weak spots

Several sets of field tests carried out using the
DECAROTOR indicated that the vehicle could
locate *“weak spots” in the track structure without
causing additional damage to the track. Dynamic
gauge widening and corresponding [oaded- and
unloaded-gauge measurements were taken for a
200-foot section of track, and the condition of the
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ties in the test zone were noted. As can be seen in
Figures 1 and 2, a correlation between dynamic
gauge widening (net gauge widening) and clusters of ties
in poor or fair condition (based on visual evaluation of
the ties) was observed.

This research program showed that this approach was
conceptually feasible. Subsequent research focused on
developing improved measurement systems and more
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Figure 2 — Comparison of loaded- and unloaded-gauge measurements (1).

reliable indices of gauge strength. In a program currently
under way, the Department of Transportation’s Trans-
portation Systems Center developed a special “load-
applying axle” that can be mounted on a conventional
freight car in place of a normal axle, and can apply a
controlled lateral (gauge-widening) load to the track (4).




The split-axle system

By measuring the loaded track gauge,
the unloaded track gauge and the applied
lateral forces, this “split-axle” system cal-
culates the “compliance” of the track,
which is a measure of the strength of the
track structure. It also calculates a Gauge
Reserve Index (GRI) which relates the ini-
tial unloaded gauge of the track to the risk
of wheel drop under severe train-loading
conditions (which, in tumn, is related to the
dynamic or loaded gauge of the track). By
monitoring these two parameters, this sys-
tem allows for the identification of weak

h = Spikesftic removed [rom one Lic
I = Spikesftic revoved [rom twe Lics
C « Spikesftie removed fron three tics ' T
D = Spikesftic reaoved froo four ties

T i T T T r

15
S ISP SNY. Y oY WP | PO PR, VO R |
: ; 7 r v

!

a1 T
Y m,.w.nm/mhmﬂ\wwm i
° T 1 i v T 7 |
o i
0" 1
B R
I ﬂ} ¢ o
Lhad o
¢} 200 400 L0

spots in the track structure, and gives a
measure of the strength of the tie/fastener

Figtre 3 — Test data from artificially degraded track {4).
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systems. 10
Figure 3 illustrates the use of this 15 -
split-axle system in identifying such weak 30 -
spots. As can be seen in this Figure, loca- | = 25
tions C and D, which have spikes and | & 20 4
plates removed on three and four ties, | ¥ 15
respectively, are clearly identifiable using 10
the GRI measurement. 5 -
This measurement system has also o
been used to gquantify the strength of
newly-timbered track. As can be seen in
Figure 4, the compliance or strength of the ‘o
newly-timbered track is noticeably better 7
than the “as-is” track with no new ties, (It | 307
should be noted, however, that there isno | 5 2° ~
significant difference in GRI because the g 20
unloaded gauge of the as-is track was bet- | & % 7
ter than that of the section with new ties.) 19
The results of these tests, together with 5
those of the earlier DECAROTOR tests, ® S
indicate that there exists the potential for
measuring the gauge-holding strength of  Figyre 4

the track through the use of this type of
load-applying/measuring system. Noting

that research in other areas has likewise shown a benefit
in measurement of geometry parameters under loads rep-
resentative of actual traffic conditions (RT&S, Nov.
1988, p. 15), it appears that measurement of track
geometry, in general (and gauge in particular), can pro-
vide a meaningful indication of not only track geometry,
but also of the strength or load-carrying ability of the
track.
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Comparison of recently-maintained track with "as-is” track (4).
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