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Abstract : Conventional safety assessment of levee systems usually starts from the behavioral
segmentation of levee based on the damage events during past floods. Internal heterogeneity along levee
body has been rarely taken into account in the segmentation process whereas the heterogeneity and the
resultant weak zones in physical properties are the major vulnerability factors. It was because of its difficulty
in imaging levee body as well as underlying layers by the conventional measurement techniques. We therefore
developed integrated geophysical surveying for delineating such anomalies in the levee systems at low cost and with
high performance. To characterize the internal geotechnical structure in delineated weak zone precisely, it is required to
develop new technique or idea which can conduct the detailed mapping in the zone. Furthermore it is also essential to
set measurement parameters to match the target anomalies. Then we tested the following two techniques; one was for
delineating root extent in shallow depths around a planted tree, and the other was to detect hairline crack in a concrete
panel, used for river wall and slope cover. The former technique was three-component seismic measurements using
dense array set around the tested tree, and Laser Doppler Vibrometers (LDV) were adopted to measure acoustic waves
propagating in concrete panel. As results, surface wave velocities was highlighted as a useful indicator of tree root,
namely, increase in surface wave velocity was recorded in the direction where a tree root extended. The fracture-trapped
waves were clearly observed adjacent the hairline crack, which indicated that physical characteristics of the trapped
waves were valuable to locate and estimate cracks in concrete.

Key words : river levees, vulnerable part, plant root, wall concrete, crack, trapped wave



