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Abstract : Internal inhomogeneities of a road embankment might affect the stability of the
embankment slope when attacked by strong earthquake motion or heavy rain fall. The circular failure
analysis method has been widely adopted to assess the slope stability and bearing capacity. However, it
has been usually applied to only a representative section along which single or an array boring was
conducted to estimate shear strengths of the embankment forming materials. Complex structure and
divergences of geotechnical properties in lateral direction or different sections are generally ignored
because of difficulty in obtaining spatial structural information and the delineation of geotechnical
properties. On the other hand, recent large-scale slope failures reminded us the importance of the 3D
information of embankments. Therefore, the authors studied new geophysical techniques for identifying
near-surface structure of road embankments in this research project. Hybrid surface wave survey
method, 3D time-lapse monitoring using a high-speed resistivity measurement tool newly developed in
this research, and transient pore water pressure monitoring during dynamic loading on the slope surface
were studied and tested at actual road embankment slope.

Dense and high-resolution geophysical surveys were conducted on an actual embankment slope of a
mountain road situated in the heavy-snow region, Sapporo, Hokkaido. The surveys consisted of 2D and
3D resistivity measurements, hybrid surface wave survey, portable dynamic cone penetrometer testing,
and pore water pressure monitoring. Stabilization work was to be implemented to the target slope
mainly purposed for the groundwater discharge. We conducted the field measurements twice before the
snow season in 2013, and just after the snowmelt season in 2014 when the slope surface had been
scraped and protected with caged riprap. No obvious change was observed in the resistivity profile along
the reference line set outside the stabilized slope zone. In contrast, the resistivities distinctively
increased in the groundwater discharged zone. Surface wave survey clearly delineated the deepening of
embankment thickness at the surface seepage zone in the slope. In conclusion, small scale
inhomogeneous structure in the embankment, which might cause irregular distribution in the slope
stability, was clearly identified by means of dense and high-resolution geophysical survey using several
methods we developed. In addition, the periodic measurement was useful to evaluate the effect of slope
stabilization work and deterioration of road embankments.

Key words : road embankment, internal geotechnical properties, geophysical investigation, hybrid surface wave

survey, high-speed resistivity measurement.



