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Abstract
Drilling results near three bridges in Western Canada showed that they could be founded on granular soils with liquefaction potential and could be at risk of collapse during an earthquake. A cost-effective, non-intrusive seismic investigation was conducted to evaluate the extent and shear-wave velocity characteristics of the potentially liquefiable layer identified during the ground exploration program. By combining many Multichannel Analysis of Surface Waves (MASW) shots, these potentially liquefiable layers were delineated allowing the engineers to adapt their design for the bridge replacement.
MASW was collected every 20 ft along the 3,000 ft alignment. This resulted in over 100 MASW surveys to be collected. Each dataset was processed, modelled, and then compiled together with a corresponding chainage. These results were then contoured together to generate a 2D contoured map of the S-Wave velocity with depth.
The results were successful in delineating a 6 ft to 9 ft thick potentially liquefiable slow layer along the highway in proximity to the bridges. The method efficiently used the 1D models to generate 2D results in a visual representation of S-Wave velocities of subsurface layers. The project engineers were then able to adapt their proposed new bridge design to maximize public safety. It is estimated the costs of this novel approach were less than 10% of the costs of an intrusive drilling program while remaining effective at delineating the layer of interest.
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