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A series of dynamic and static tests were performed for the Pennsylvania
Department of Transportation on H piles driven to shale at four different
sites.

Static testing at some sites exhibited a plunging type failure during a
quick compression test. Davisson and Penn DOT failure loads were very
similar (the Penn DOT criteria is a tangent slope method at 0.05 in/ton).
‘Sustained load tests at 75% of the maximum applied load had no net settle-
ment even after two weeks, although some sites had an unexplained temporary
extra settlement during the period 10 to 15 days after load application.

At some sites the load settlement curve after the "initial break" exhibited
gradually fncreasing loads leading to large differences between Davisson
and Penn DOT criteria. Sustained loading at 75% of the maximum load
(approximately equal to the Davisson 1limit) resulted in continuous
settlement at a rate of about 0.1 inch every two weeks, indicating the
Davisson load may be a better criteria for such tests. Reducing the load
to half the maximum applied load stabilized the settlement.

Comparison of dynamic tests at both end of driving and restrike showed
significant loss of capacity due to relaxation in the shale. The data from
Pile 3-13A is typical of the results. Actually, depending upon the site,
the H piles lost from 10 percent to as much as 50 percent of their initial
capacity. The CAPWAP "static simulation® results for restrike compare very
well with the static load test curve, confirming the validity of the
dynamic methods.

Restrike data was normalized to the end of drive tests and plotted on a
log-time scale. Results show different speeds of relaxation, but little



evidence of continued relaxation after about two weeks; one day restrikes
may or may not exhibit relaxation. The load distribution plot for Pile
3-13A shows that capacity is lost both on the skin and at the tip, but that
the total loss is entirely from the shale stratum. Therefore, it is
recommended that piles driven to shale should be used with a much higher
factor of safety if the PDA is used only at the end of driving, or restrike
testing should also be done after a minimum of a one week wait.

Comparison of CAPWAP capacities with Case Method results indicate that the
PDA damping factors for the four sites should have been 0.2, 0.45, 0.65 and
0.55. These values are in many cases much larger than previously observed
for shales although perhaps not surprising since the shale is composed of
compressed fine grain soils; the shale is in some cases weathered. There-
fore, CAPWAP is also now recommended for any pile to shale to avoid serious
- potential errors.
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Figure 11: Force in Piles from CAPWAP, Site 3
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