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1 INTRODUCTION
Shallow foundations in seismic area are commonly designed by
the equivalent static approach in non-liquefiable soils. Little is
known for design of shallow footing in liquefiable soil. Pile
foundations response depends upon if the soils is liquefiable or
not.
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SHALLOW FOUNDATIONS

Their response to dynamic loads is affected by (1) the nature
and magnitude of dynamic loads (2) number of pluses and (3)
the strain rate response of soil. Shallow foundations for seismic
loads are usually designed by the equivalent static approach.
Seismic settlements of foundations on partially saturated dense
or compacted soils (not associated with liquefaction or densification soils) could be easily explained in terms of seismic bearing capacity reduction. However, Codes recommend higher allowable pressure under shallow footings during earthquakes!
This is a Fallacy of Codes.
3

BEHAVIOR OF PILES IN NON LIQUEFIABLE SOILS

Their behavior depends upon:
1. Soil shear modulus degradation with increasing
strain/displacement
2. Material damping increase with increasing
strain/displacement
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PILES IN LIQUEFIABLE SOILS

These piles may undergo lateral spreading after liquefaction, if
the residual strength of the soil is less than the static shear stress
caused by a sloping site or a free surface such as a river bank,
significant lateral spreading or down slope displacement may
occur. The moving soil can exert damaging pressures against
the piles, leading to failure. Such failures were prevalent during
the 1964 Niigata and the 1995 Kobe earthquakes.
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DESIGN CONSIDERATION FOR PILES

The design requires a reliable method of calculating the effects
of earthquake shaking and post liquefaction displacements on
pile foundations
Key to good design depends upon:
1. Reliable estimates of environmental loads
2. Realistic assessments of pile head fixity
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The use of methods of analysis that can take into account adequately all the factors that control significantly the response of the pile-soil-structure system
to strong shaking and/or lateral spreading in a specific design situation

DESIGN RECOMMENDATIONS

North America’s Practice is to multiply the p-y curves, by a uniform degradation factor p, called the p-multiplier, which ranges
in values from 0.3 to 0.1. Japanese Practice is more involved
and therefore is comprehensive
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CONCLUSION

The behavior of both shallow and deep foundations is considerably involved.
Shallow foundations are still designed by considering seismic load as an equivalent static load. A dynamic analysis approaching needed. Shallow foundations in liquefiable soils are
not addressed at all.
Pile foundations are receiving more attention for their
analysis and design both in non-liquefiable and liquefiable soils.
The first paragraph.

