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Soil liquefaction is one of the most devastating geotechnical related effects of earthquake which causes enormous
loss of life and property every year especially in cities built on young sedimentary deposits. It poses a significant
threat to the integrity of structures and facilities during future earthquakes. Zonation for liquefaction potential,
therefore, has been an important goal for recent work because potential sites that are prone to liquefaction should be
identified in advance which helps to reduce the damage from the disaster. Information about areas with high likelihood
of ground liquefaction can be used for effective regional earthquake hazard planning and mitigation.

The present study is concentrated in the thick sedimentary deposits of Saitama City, area about 220 sg. km,
20-30 km North East of Tokyo, Japan. In these sedimentary deposits the liquefaction potential value is spatially
variable i.e changes with soil properties over short horizontal distances. In this area it is essential to evaluate the
liquefaction potential value at every point. The conventional method uses the borehole geotechnical data to evaluate
the liquefaction potential but this gives the potential value at the borehole point only. Therefore the aim of this study
is to prepare a continuous zoning map of liquefaction potential which helps to identify the variation in liquefaction
potential in localized area.

The first part of this dissertation deals with the geotechnical analysis of the borehole data. Liquefaction potential
was calculated for each borehole by considering the Kanto Plain NW Edge Fault Earthquake of magnitude 7.4 about
50 km far from the city centre. The calculation based on the possible horizontal ground acceleration of 150 to 300gal.
This calculated liquefaction potential was correlated with the different geotechnical parameters. The result obtained
from this calculation shows the general trend of the liquefaction potential is changes with microtopography. Higher
the microtopography the lower the liquefaction potential and vice versa. This shows the key factor for liquefaction
potential is depth of the ground water table.

In second part the aim is to evaluate liquefaction potential quantitatively at unsampled locations where borehole



data are not available, based on the measured liquefaction potentials at the selected borehole locations. Application and
its importance of the geostatistical analytical technique (kriging method) for the estimation of liquefaction potential at
the unsampled location are shown.

The data set consists of liquefaction potential measured at randomly distributed 86 boreholes in Saitama city,
Japan. With the use of evaluated liquefaction potentials at sampled locations the experimental semivariograms were
constructed that characterises the spatial variability of the evaluated liquefaction potential. A suitable model was fitted
to the evaluated experimental semivariograms for the interpolation of the liquefaction potential of the whole area.
The interpolated liquefaction potentials are compared with the measured liquefaction potentials at the independently
collected second set of 40 borehole locations. The interpolated liquefaction potentials show good coincidence with the
measured values.

It is quite natural for the behavior of a data set to vary differently in one direction as compared to another it is
known as anisotropy. Therefore in this study to consider the anisotropy in the calculation the kriging interpolator
is guiding in certain directional bands and checks the anisotropy direction. In this study N10°W is the direction of
anisotropy. After considering anisotropy in the analysis the interpolation gives better result.

To check the influence of number of sampled data for liquefaction potential zoning different randomly selected (20,
40, 60 and 80) numbers of data set are used for zoning and compare the interpolated and measured data. The result
shows the number of data used for interpolation has played an important role in accuracy of the zoning. Increase in the
number of sampled borehole gives the better result.

This study shows that in Saitama city southern part, western part along the Arakawa River and eastern part along
the Ayase River and Motoarakawa River have extremely high liquefaction potential. The center of the city along

Omiya plateau has low liquefaction potential.
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