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Evaluating and monitoring levee
conditions Is vitally important

S-wave velocity measurements along levees in New Orleans using CASE STUDY
passive surface wave methods

Inspection is an important part of mitigating the hazard to those communities living within the shadow of a
levee. Recently, researchers from OYO, CSU East Bay, and Louisiana State University used the Atom, a
wireless seismic system manufactured by Geometrics, as part of a simple, non-destructive method for levee
inspection. The researchers acquired both active and passive seismic data which is used in identifying
shallow subsurface conditions that cannot be evaluated using other non-destructive techniques.

Evaluating and monitoring levee conditions is vitally important, as the human and financial costs
associated with failed levees can be great. Following Hurricane Katrina, nearly 80 percent of the city of New
Orleans flooded and an estimated 1,400 people lost their lives. One of the contributing causes of the
failure of the Industrial Canal was due to thick layers of sand in place of the recommended clay. For the
17th Street Canal, a major factor for its failing was the presence of a layer of water-saturated peat,
approximately 9 meters below the surface, and between 1.5 to 6.1 meters thick. In both of these cases,
engineers over-estimated the shear strength of these materials, resulting in a low final factor of safety. In
this study, the researchers investigated three sites along levees in the New Orleans, Louisiana, USA, area:
Industrial Canal, London Avenue Canal, and 17th Street Canal. These sites sustained damage from
Hurricane Katrina in 2005 and have since been rebuilt.
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The Atom Wireless Seismic System records the speed and frequency of shear waves in the soil. In a denser
soil, shear waves travel faster than in less dense soil. After processing, pockets of less dense peat or sand
will be visible as lower velocity zones in the higher velocity, more dense zones. Nonlinear-inversion of 2D S-
wave velocity models generates velocity-depth cross-sections that extend approximately 400-1000m along
levees and provide information to depths of 40-60 m. Resultant S-wave velocity (VS) profiles are generally
consistent with existing drilling logs and the results of laboratory tests. Beneath the London Avenue Canal
wall, VS values (130-170 m/s) likely correspond to saturated, unconsolidated sands, and a low-velocity (50—
100 m/s) zone at depth to 15 m beneath the 17th Street Canal matches low-rigidity clays observed in
geotechnical logs.

Image shows a line of Atom Wireless
Seismographs at the location of the levee
rupture and the new levee (concrete wall).
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