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Abstract

Highways in Japan have played important roles as emergency traffic routes after earthquakes. Although highway
embankments often damaged due mostly to soil liquefaction or related phenomena, however, any liquefaction
countermeasure is not implemented. This is largely due to the fact that damaged embankments had been fixed in
relatively short time. But this may not be the case if huge earthquake such as the Nankai earthquake occur. In this
study, an innovative liquefaction countermeasure technique, desaturation by air injection, is focused on which is
inexpensive and applicable to foundation soil below existing structures. Effectiveness of the technique to
embankments on liquefiable soils were studied through a series of centrifuge tests.

Three models were tested including the benchmark model without desaturated zone and two models with partly
saturated foundation soils. In the later models, fully saturated foundation soils were prepared first and air was injected
in flight. The resultant degree of saturation in the desaturated zones after the air injection was halted was some 88%.
All the models were horizontally shaken at 40g field and model responses were observed in detail.

The foundation soil of the benchmark model was liquefied during shaking and embankment crest settled as much
as about 20% of the embankment height. While for desaturated model, observed excess pore pressures in the
desaturated zones were considerably low and significant reduction in crest settlement was observed.

In this study an attempt was made to simulate the centrifuge models using a numerical code, ALID. In the
simulation, liquefaction resistances of sand in the desaturated zone were estimated based on the formula proposed by
Okamura and Soga (2006). In addition, influence of ridged boundary imposed by the rigid container side walls were
taken into account. The simulations captured fairly well the overall figure of experimental observations that crest

settlement and deformation of foundation soil decrease with increasing the width of desaturated zone.

Key words: embankment, liquefaction, degree of saturation, centrifuge test, liquefaction countermeasure
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