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Figure 6. Cumulative Inclinometer Displacement for
Venice Island

inclinometer showed a displacement inland of about 9 inches.
The inclinometer results are verified by the growth in the TDR cable signature spike,

Figure 7. Figure 8 is the signature from the jacketed RG59/U cable and provides a good
time-history of the slide movement. The TDR signature for June 1995 shows that the cable
is approximately a straight line. The cable did not indicate any slope movement until August
1995. This spike remained at approximately the same depth as the inclinometer data
showed. The other cables showed similar changes.

The signature spikes continued to grow with slope displacement. Figures 8 and 9
show the changes in spike magnitude versus time. Also shown in each figure is the change
in surface displacement as indicated by the inclinometer. The jacketed and copper cables
show an excellent correlation with the surface movement. Correlation of unjacketed cable
with surface movement was not as good.

Figure 10 shows the TDR signature for a cable located on Tyler Island. Because the
cables were installed in the dry season, not much slope movement was expected. However,
this cable shows a region of possible shearing, as evidenced by the slight trough in the
signature at a depth of 11 feet. Although it is too early to determine if there is actually
movement at this depth, this is a location for concern. Additional data will be acquired,
especially in the rainy winter months to monitor stability.
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Figure 7. Growth in Cable Signature Spike with Time
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Figure 10. Development of a Trough in Cable Signature at Tyler
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CONCLUSIONS

Several conclusions can be made with respect to using TDR in soil embankments such
as levees and dams.

1. TDR can be used as an economical alternative to inclinometers as a
means of embankment slope monitoring. It is less expensive to install and
data collection is more rapid. The technology exists to use a datalogger and
mobile phone to acquire cable signatures making routine site visits
unnecessary.

2. TDR will locate the depth of movement and allow determination of a slip
surface location. At present it will not provide the magnitude of movement
However, in the future, laboratory testing of cables may make this possible.

3. The change in the rate of movement can be determined by plotting the
size of the signature spike with time.

TDR as a technology is seeing increased use throughout the world. in California alone
the number of sites using cables has increased from one in 1994 to twelve at the time of this
writing, Figure 1, with more planned. Many of these sites use multiple cables.
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