Seismic Surveys to Image P & S Velocities for Site Characterization  

(jeo 10/30/03)

Shear velocity, averaged over 30 meters depth (V30) is a predictor of earthquake ground motion amplification and potential hazard in alluvium-filled basins. V30 is the basis of site hazard classification under NEHRP-UBC provisions.  The values of V30 are an important predictor of earthquake ground motion amplification and potential hazard in similar alluvium-filled basins in California (Field et al., 2000). 

 Under NEHRP-UBC provisions (BSSC, 1998) sites are categorized using V30. Due to the costs of borehole or penetrometer V30 measurement methods (e.g., ASTM standards D4428 and D5778), site classification is presently based largely on geological maps with sparse downhole measurement support.  Wills et al., (2000) have prepared a site-conditions map for California on this basis. The economics of site characterization often force acceptance of what now appears to be overly conservative map-based classification. 

The shear-velocity characterization of the Reno basin is based on the refraction microtremor (ReMi) technique (Louie, 2001), which provides an economical new approach to V30 estimation. Ambient seismic noise (vehicle traffic, etc.) excites Rayleigh waves in urban alluvium, eliminating the need for an explosive or hammer source. A noisy urban environment is thus advantageous to this method.  One can record the noise sources with an array of vertical refraction geophones 100-300 m long.  The array records are transformed into slowness-frequency space; dispersion is picked and modeled to produce a velocity-depth profile and thus V30.

Time Series recording for ReMi Analysis-Las Vegas Site
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Line L1

Shear-Wave Velocity Profile from SeisOpt ReMi Software Analysis



24 traces (geophones) displaying 30s of data, which is background noise. Rayleigh waves have the largest amplitude of all the seismic waves….
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Data expanded to ~1s, shows waves moving across array, left to right.

Results from ReMi recordings, Caliche layer between ~70-140’                                                                                                                                                                             
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Shallow P refraction survey using a hammer source: Showing a buried fill area, dark blue- low P velocity, Vp~1500’/s.  Using 24 channels of data, same system that records ReMi data to obtain S wave profile above, but different field parameters.       [image: image2.png]=181]
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State-of-the Art Equipment & Very Sophisticated Software Does Seismic..….

Hardware system used: http://www.seismicsource.net/DAQLINK.html
Software analysis used: http://www.optimsoftware.com/products/
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Line L1
Shear-Wave Velocity Profile from SeisOpt ReMi Software Analysis

Vs Refraction Microtremor,   V30 = 1571 ft/s           NEHRP/UBC Site Class 'C'
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Vs Data

		

		Composite files

		Depth, m		Elevation, ft.		Vs, m/s				Depth, m						Vs, m/s

		0				382.229604				0		2		0		116.505

		-4.5242232				382.229604				1.379		2		0		116.505

		-4.5242232				1587.2904096				1.379		2		0		483.812

		-30.6197064				1587.2904096				9.333		2		0		483.812

		-30.6197064				4738.3413312				9.333		2		0		1444.264

		-42.798036				4738.3413312				13.045		2		0		1444.264

		-42.798036				2672.900568				13.045		2		0		814.71

		-53.9757216				2672.900568				16.452		2		0		814.71

		-53.9757216				950.1721728				16.452		2		0		289.616

		-73.4210232				950.1721728				22.379		2		0		289.616

		-73.4210232				4108.2144792				22.379		2		0		1252.199

		-96.3636576				4108.2144792				29.372		2		0		1252.199

		-96.3636576				1324.6787736				29.372		2		0		403.767

		-126.1008288				1324.6787736				38.436		2		0		403.767

		-126.1008288				3039.7333776				38.436		2		0		926.522

		-147.636				3039.7333776				45		2		0		926.522






