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1. Abstract 3. Methodology

Seismic surface-wave-arrays offer the opportunity to perform one geophysical survey ReMi analysis is a method of recording active and

yielding seismic site class a_long w!th a more comprehepswg site investigation including passive sources on a linear array of vertical geophones [
assessments of fault location, critical zone characterization, depth to bedrock, and (Louie et al,, 2022). Sufficient data will |
even P-wave velocity and Poisson’s ratio. Building-code-compliant surface-wave ouie €t al., -oUtticient data will fevea

surveys, when processed and interpreted with Teréan software, provide this full range fundamental-mode Rayleigh-wave dispersion of waves

of results. The resulting cross sections of shear-wave velocity often locate surface traveling in the array direction. Shear-wave velocities

faulting with 3 m accuracy, demonstrated on strands of the Calaveras fault in profiles modeled from subarray dispersions are arranged/

Pleasanton, Calif. and the Las Vegas Valley faults in Nevada, among others. into 2D Vs sections and 3D Vs volumes 7~ e e

ASCE/SEI Standard 7-22 has been adopted into building codes by countries, states, Vionroe St. m Vassar St.

and municipalities around the world. Chapter 20 describes new standards for - . o | |

determining seismic site class that encourage geophysical surveying rather than cone Flgugzé for;lc)et;?()?]f EZ?:I)I {JIEIS ’ ". Flgur§.6: FE)eng(,)NSV ,V'rsg.m'a Stredet D.eep Reli 33e it'o? 1.3 km Long rr]esilténg from.3 r:ours of

penetrometer or standard penetration testing. Invasive methods can fail to achieve interns installing a Fairfield | ree(z)orhi)nnge éuatlerre]fr [j{:\i:& (ei Irnlg? ;[crsagbov?la?tg%eere’]cicarWcrl[as’c’]cicé anii \é?gft'gr?] o

compliance because of tool refusal or difficulty for intrusive methods to access sites. Nodal. (right) ReMlNode® ?bluz) that. di eastwgr dinto a stre)e IID est-dioning normal fauylt - the Mt. Rose svstem

For non-intrusive geophysical surveying to achieve code compliance it is important for deployment. Both in Reno area. The fault offspets the Miocene volcapn?lcs (red) Ep l go | ' |
y m.

geotechnical engineers to employ geophysical survey methods effective at determining
the time-averaged shear-wave velocity from the surface to 30 m depth, known as
Vs30. Without such measurements, taking the default seismic site class may lead to 4 Results
over-design of building structures, inflated construction costs and extended project
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timelines. Most sites require less than one hour to complete for Vs30 measurement, VsSurt 25 - 6039 Trench Line 1 W-E —
including narrative report generation. This technology increases the ease of data e E— O ey ey
collection with an untethered, triggerless hammer and the ability for the same array of Bl Pleasanton. CA[™ 2 . 2x V.E. 1000 /M0
24, 4.5 Hz geophones to collect S- and P-wave data simultaneously. Many case b ’ Lot =
histories at scales from 5 m to 1000 m serve to demonstrate these rapid and .. L T et
comprehensive results, including assessments of basin structure to kilometer depths. ) "’°; : S N
Simpler geophysical surveys with more comprehensive results allow engineers and R & A~ e
geologists to more efficiently complete safety and environmental assessments. o e > T ey 710 M ey
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2‘ IntrOduCtlon Figure 3: Teréan assisted Achievement Engineering to locate the Calaveras fault in TT—eN - OTe ¥
The availability of lower-cost and more rapid subsurface seismic imaging Pleasanton, CA using 3 arrays 70 m long of industry-standard ReMiDAQ® recording ot 24 [ e sioomi ] ‘A SR | e—a—F “’v .

. _ . . . L . 5 Hz geophones (left). Each array took 30 min to complete, including 15 min of recording. sl 2 T ____‘. S .‘_.N A, ,  pg®
using Teréan ReMi® software and solutions is allowing industries and Active-source hammer blows were included. The sections locate the fault with an | = <z10Unes sep et - i = - HV3R
agencies to address a wide variety of challenges, including: accuracy of 3-5 m. White in the section (right) is above the topographic surface. | 22 o
* Critical-zone characterization ey BEsm | Figure 7: (above) Lemmon Valley, NV 10.6 km-long Deep ReMi section showing Z1.0 at the
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base of Plio-Pleistocene sediments (purple), Z2.5 as deep as 750 m at the base of earlier
Tertiary volcanics and sediments (blue and green); Mesozoic and earlier basement
(orange and red). (below) Z matches to gravity (Smith et al., 2025) and HVSR analyses.
The ReMi and HVSR results used 13 hours of recording on 44 Fairfield 3C 5 Hz nodes.

5. Conclusion /Discussion

Both Geotechnical and ReMi surveys are consistently meeting industry and
agency needs for subsurface characterization.

* Depth to bedrock and rippability -
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58 T « Surveys to 50 m depths over 100 m-long section completed in 30 minutes.
Figure 4. Anglo Gold Aghanti recorded 0.8-1.9 km-Iong arrqys Of_60-1 20 45 Hz vertical o Surveys to 1 km Cepths over lines 10 km |Ong Completed in one day
geophones for 3 hours in remote areas of Nevada with their Teréean ReMiNode® system to . , .
produce these sections 450-670 m long and 200-300 m deep, at 2x V.E. The sections show Terean is ready to engage with researchers to:
alternating hard (green) and soft (blue) layers of volcanic over Paleozoic stratigraphy, with 1. Collaborate on projects benefitting from seismic imaging, from the
o 008 e Jsoo  arso -l . 2. Enable students to add seismic imaging to their thesis projects; and
5242 A 4 . 4 . 1000
Figure 1: lllustrations from Eckert et al. (2021) of the Reno-area, NV communlty velocrty 5200 5 3. Enable instructors to teach their undergraduates seismic surveying and
model: (left) 3D Reno basin depth and bedrock topography, (center) surface shear-wave 5100 : , , , ,
velocity, and (right) physics-based scenario shake map PGV to 3 Hz. 5000 2000 analysis skills that are in great demand by industry.
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