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Last month’s Tracking R&D
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basis is on-site investigation of
the subgrade using cone pen-
etrometer testing.

The cone penetrometer test is
an in-situ technique that deter-
mines the mechanical properties
of soil strata by measuring the
resistance of the soil and granular

materials to penetration by a %
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cone-tipped rod assembly. These
resistance parameters are mea-
sured as a function of depth, as
illustrated in Fig. 1, and include
both tip resistance and local fric-
tion measurements. These values,

in turn, can be related to the prop- {251
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crties of the soil, and thus used to
identify soil type,'? such as defined —
by the Unified Soil Classification
System (USCS). Fig. 2 presents
one such relationship between
cone penetrometer test measure-
ment values and standard soil

]
classifications.? /
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In addition, the cone pen-
etrometer test values can be related I g

to key soil properties such as the
California Bearing Ratio (CBR)’ Z
which provides a good indication
of the load carrying capacity of
the soil. Both laboratory and field [ B D
testing have confirmed that these i
cone penetrometer tests have high el

repeatability and sufficient sen-
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sitivity for use in practical mate-
rial evaluation."? Figure 1 — Representative core penetrometer measurement
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Several different types of 400 , E T T
cone penetrometers are available, 200 sanns s i
including both mechanical and /s
electronic systems, with corre- g loor // /im 2
sponding trade-offs among accu- | % sof AL T
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use in railroad applications has i e
heen relatively recent. This was 2 ~ 7
partly due to the difficulty in . ! ! ! I !
using these systems in penetrating N @z 5 ¢
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the ballast layer. However, recent
applications have included the
development of hi-rail mounted
systems that can be used to
directly penetrate the ballast layer
and provide a direct set of mea-
surement values with depth. Fig. 3 presents one such
hi-rail mounted system developed by the U S. Army

Corps of Engineers.

Research into the use of cone penetrometer testing
on railroads has shown correlation with soil conditions
and with other types of soil measurement tests such as
standard penetration tests. Fig. 4 presents the results of
one such set of tests near Streator, IL. Here, the cone
resistance values are presented together with depth, soil
descriptions, and standard penetration-test blow counts.
(In this case, holes were bored through the ballast layers
for all tests, thus results begin below the bottom of the
ballast.) Note the correlation between the different tests
and soil types.

In the railroad tests it was found that the cone pen-
etrometer tests allowed rapid examination of many tests
along the track.’ Thus, these types of tests offer the abil-
ity to effectively and quickly investigate the condition of
the subgrade in track problem areas, and to obtain accu-
rate information about ballast and soil conditions without
significant disruption of the track structure.
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Figure 2 — Simplified classification chart for
standard electric friction cone.

Figure 3 — Hi-rail mounted system from the

U.S. Army Corps of Engineers,
Waterways Experiment Station,
Vieksburg, MS
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Figure 4 — Soil boring log for Streator wood tie site



