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PILE FOUNDATIONS IN DISCONTINUOUS PERMAFROST AREAS 9

and the slurry immediately adjacent to the pile would remain thawed. The perma-
frost temperature would rise to just 32F.

When freezeback of slurried or steamed piles cannot be effected within an
established construction schedule because the heat capacity of the permafrost is
insufficient, or because of close pile spacing, the piles may be installed by driving,
or artificial refrigeration may be employed to achieve freezeback. Pipes or tubing
can be attached to the piles prior to installation and connected to a portable re-
frigeration system (Fig. 7, 8). Normally, positive artificial freezeback can be
achieved in less than 2 days by careful control of the slurry temperature and water
content, and a specific time limitation between pile placement and the start of
refrigeration. The cost of such refrigeration is often offset by the savings re-
sulting from continuous construction. The refrigeration pipes, purposely designed
to remain in place, are available for use throughout the life of the structure in the
event further refrigeration is required.

No factor of safety is incorporated in the freezeback equations discussed.
Thermocouple assemblies, or other temperature-indicating devices, should be
installed to verify the theoretical freezeback before the piles are actually loaded.

Figure 7. Refrigeration coils on timber piles for artificial
freezeback.
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Figure 8. Compressor for artificial freezeback of piles.

BEARING CAPACITY

The bearing capacity of piles in permafrost is achieved by providing sufficient
pile surface area in permafrost. In permafrost which is only slightly below the
freezing point, however, the strength of the adfreeze bond is low (Crory, 1963).

If a firm bearing stratum or bedrock is within economical depth, the bearing
capacity can be augmented by, or solely derived from, point bearing, as in the
temperate zone. The contribution of point bearing in unconsolidated soils con-
taining ice is normally disregarded when the load is being carried by adfreeze in
the permafrost.

Additional loading from negative skin friction should be considered if the soils
above the permafrost are unconsolidated, or additional thawing of the permafrost
will produce settlement in the soil surrounding the upper regions of the pile. Neg-
ative skin friction can be especially significant if unconsolidated soils are sur-
charged by gravel fills.

SUMMARY

This report has outlined only a few of the problems associated with foundations
in areas of warm, discontinuous permafrost. Although a considerable amount of
information has been published in ACFEL and USA CRREL reports, through the
First Canadian Permafrost Conference, the First International Conference on
Permafrost, and in Department of the Army foundation design manuals, many
aspects are still unknown or unpublished. In addition to further research, field
reports of construction and performance are needed.

The efficient design and construction of foundations on permafrost require a
thorough understanding of the conditions before, during, and after construction.
Instrumentation of the foundation with temperature sensing devices and vertical


















