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OBJECTIVE:

Assess the potential for the soils underlying the proposed Private Fuel Storage
Facility (PFSF) at the Skull Valley, UT site to experience dynamic settlements due to
shaking caused by the design earthquake.

METHOD: Not required—See discussion below.

DISCUSSION:

Dynamic settlements due to the design earthquake are not expected to occur at
the PFSF site because of the nature of the subsurface materials. Dynamic
settlements, as reported in the geotechnical literature, are based on two different
mechanisms, depending on whether the soils are above the groundwater table or
below the groundwater table. Silver and Seed (197 1) developed a technique for
estimating dynamic settlements of dry cohesioniess sands above the groundwater
table. For such soils, the dynamic settiement mechanism is compaction due to soil
grain slip, and it is a function of the magnitude of the cyclic shear strain developed
due to the earthquake, the applied number of cycles of this shear strain, and the
relative density of the soils.

Figure 1 presents a generalized subsurface profile, which was developed based on
the borings that were drilled in late 1996. The groundwater table was not
encountered in these borings, the deepest of which were drilled to depths of 100 ft.
In addition, seismic refraction surveys indicate that the groundwater table is greater
than ~100 ft below grade at the site (see p11 of Geosphere Midwest, 1997).

The top ~30 ft of the profile consists of silt, silty clay, and clayey silt. As
documented in Calculation 05996.01-G(B)-05-0, the median blow count for this
material is ~ 14 blows per ft, indicating that it is “stiff”, it appears to be weakly
cemented, and undrained triaxial tests on this material indicate that it has a cohesion
of greater than 2000 psf. Therefore, the technique for estimating dynamic
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settlements of soils above the groundwater table is not applicable for these
materials, since they are not expected to compact due to soil grain slip.

As indicated on the boring logs in PFSF Report 05996.01-G(B)-2-0 (SWEC, 1997),
this material is underiain by very dense, fine sands, which have uncorrected blow
counts that commonly exceed 100 blows per ft. The underlying soils, which are
below the groundwater table, are greater than 100 ft below grade, and the P-wave
velocities (5100 fps to 5900 fps), reported by Geosphere Midwest (1997), indicate
that these soils too are very dense. Further, these soil are too far removed from the
surface to cause problems if they were to experience dynamic settlement.

CONCLUSIONS:

The soils underlying the proposed site are not susceptible to dynamic settlements
due to shaking caused by the design earthquake, because above the groundwater
table, they are not cohesioniess sands, and below the groundwater table, they are
very dense.
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