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Case Study 3

BS54 | shallow Shear Velocity and Seismic Microzonation of the
o Urban Las Vegas, Nevada Basin

rismogical
o marioa
By Jamas B. Scon, Tiana Rasmussen, Barbara Luke, Wanda J. Taylor,
= J. L. Wagener, Shane B. Smith, and John N. Lente
Ins press in B354, vol. 96, no. 3 (June. 2006). Case Stu dy 4

Abstract

Las Vegas Valley has a rapidly growing population exceeding 1.5 million, subject to significant
seismic risk. Surveys of shallow shear velocity performed in the Las Vegas urban area inchuded a
13 km-leng wansect parallel 1o Las Vegas Boulevard (The Suip”), and bovehele and suface-
wave measurements of 30 additional sites. The transect was completed quickly and economically
uring the refract: coomamor marhod, providing chasr valacsty varene denth profilas ar

locarsens. The lowest velocities in the nansect, NEHRP D class, e near intra-basin faults found
mear 1.15 and Lake Mead Boulevard. Calcite cementation of alluvium (aka. caliche) along the
Las Vegas Stmp elevates Vi30 values to 500-600 mis, NEHRP C class Ow hamsect
measurements cormelate poorly against geologic map units, which do not predict the conditions of
any individual site with accuracy sufficient for engineering application. Some USDA soil map
wmits do comelate, and V30 pedictions based on measnzements of sl umts match fansect
measurements in the transect arca. Extending soil-map predictions away from the area of dense
meATUFEMENt coverage penerally failed 1o predict new measurements. Further, for several test sites
the predictions were not conservative, in that the sos] model predicted higher Vs 30 than was Tater
measured (predicting lesser potential ground motion). Subsurface information is needed 1o build a
V30 model extending predictions tuoughout Las Vegas Valley. A detailed strangraphic model
buile by correlating =1100 deep well bogs in Las Vegas predicts V30 better than surface maps, but
again only in pams of the Valley well-measured for velocity. The smranigraphic model yields good
predicnions of our ransect Va30 measurements. It i3 less accurate, although ar least conservarive,
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Fig. 3: Depth-averaged values of Vs30 for 49 points along the Las Vegas transect. Vs30 values are slowness
veraged from 49 modeled velocity-depth profiles. Eighteen of the transect locations were independently modele

different analysts: all of the values they obtained are plotted. Refer 1o fig. 1 for geographical reference fo
ransect distances. Vs30 wvalues obtained by various techniques ar sites off the wansect are also plotted afte
projection onto the transect.
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Vs30: Gravity Depth Model vs. Measured
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