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Development of Head Lock Pile System
Part 2 Outline of Design Procedure

Osamu KANEKO™! Noriaki ISEMOTO™!
Mitoshi YASUT™! Daisaku SANO™!
Nobuhide NARITA™! Tomoya TAGUCHI"!

Next to Part 1, this paper introduces the outline of a design procedure a the case study of the Head Lock Pile System consisted of
grid or cross—shaped hardened soil around the pile head by a deep or shallow mixing method. Piles reinforced by this System are able
to keep lateral stiffness during earthquakes even in soft ground like a liquefiable sand layer or alluvial clay deposit.

In usual design procedure of piles for horizontal loading, so—called 'a Beam—Spring Model' composed by piles converted to beams
and soils converted to springs is employed. Because the piles and the soils treated by the Head Rock Pile System has 3—dimensional
characteristics, the influence of characteristics of treated soils must be included properly by 3—dimenshional Finite Element Method in
estimation of the value of springs (coefficient of horizontal subgrade reaction) in a design procedure using 'a Beam—Spring Model' to
calculate stresses of piles of this System for horizontal loading.

The propriety of devising design procedure and the applicable range of this System is confirmed by various analytical
investigations using 3—dimenshional Finite Element Method in parallel with the horizontal load tests shown in part 1. Finally, we

confirm the advantage of this System through the case study applying this design procedure to a model building.
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