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This work aims to provide Alberta site amplification functions for ShakeMap We applied HVSR analysis to earthquake and microtremor recordings to estimate The time averaged shear-wave velocity in the upper 30 m (Vg44) Of a site Is an
applications (e.g., [7]) and to aid in the interpretation of earthquake records. the fundamental frequency of each seismograph location, as others have done important input parameter for engineering design and ground motion prediction
Empirical amplification functions are developed from earthquake and microtremor successfully (e.qg., [1], [4] and [5]). In Figure 3, we observe excellent agreement in equations. Using an empirically derived equation [6], we are able to make
recordings collected at each station. Potential site descriptor metrics such as Vg,o, peak frequency and amplitude between EHVSRs and MHVSRs of the same preliminary estimates for V44, and the corresponding site class for each
surficial geology, site period and depth-to-bedrock are cross-evaluated with the station. These results are the first validation of the rapid low-cost microtremor seismograph station (Figure 5).
empirical amplification functions. HVSR method for earthquake site amplification in Alberta's geologic setting. 000 Fundamental Mode Dispersion Curves
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Collectively, array and single-station based measurements were acquired at 28 Is ﬂ;r . ¥ TDO008
seismograph locations in Alberta, Canada, which co-locate with 18 seismograph > 400 |- Vg,=360mis : %ﬁﬁfﬂ i
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stations that have existing earthquake HVSRs (EHVSRs), as seen in Figure 1. & so0 : B
Measurements from array based methods (active and passive) provided phase o 200 | Vaso=180 s v 3W2
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velocity spectra, whereas microtremor HVSRs (MHVSRS) are derived from passive P Lo VSR il | NEHEP Shie Clins B g . Yy W | el
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Figure 1 (right) — e YR / Lase i R SR o (MHVSR) and earthquake (EHVSR) recordings. Bold black and red lines represent Frequency [Hz]
e o Ssasi i e o O the station average H/V and the thin grey lines are the individual Fourier spectral

ratios derived from single-station measurements of ambient vibrations. Figure 5 — Displaying seismograph station dispersion curves with colors

corresponding to the interpreted site class (according to NEHRP provisions). The

visited during the SNBSS Fve. i e Active (MASW) and passive (microtremor array) surface wave recordings provide thick black line is calculated using the equation Vg4,=1.045*Vg,, following Martin
summer 2016 field [y 25°N _ | - S _ and Diehl (2004 ), where Vi, is the phase velocity of a Rayleigh-wave with a
campaign. Grey e e | 0 G dispersive phase velocities via high-resolution frequency-wavenumber (HRFK) and wavelength of 40 m. Grey filled markers represent those dispersion curves that do
}rlanﬁles St;%v;.fbth? n ‘”" Wy 3 spatially averaged coherency spectrum (SPAC) analysis that will be inverted for not intersect with the Vg4, line, and thus are not assigned to a site class.
soeﬁgrhci)gssg tionse:;v?th %N R 89 = @ @ T j-5,4@[\1 shear-wave velocity profiles. Dispersion-inverted velocity models may be further Ongoi ng Work
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improved by including HVSRs via joint inversion. Figure 4 shows the steps involved

__ \ to produce a dispersion curve for inversion, in the case of HRFK analysis ([2]).

hypoc_entres are given 52°N—:;‘§ S = Derive 1D shear-wave velocity profiles.

?nnadgﬁlifuec?ea(ﬁig?hng © i:‘jjii”;fﬁz G, ! S0 TR > Surface wave methods in general poorly resolve bedrock velocity—mainly
Earthquake catalogue || Earthquake | - __ cu z- et }«wwww*mmwwww because of the high-pass filtering effect of the sedimentary cover ([3]). We
%%ggﬁ}g;grg 14 fo PN H“:::;::::“at'“"s T~ %’52°N A 'S ' will be using simplified velocity profiles interpreted from available dipole
February 2016 (405 | © Mw<2(57) e T | b 0.1 shear-sonic imager logs (DSI) for calibrating dispersion-inverted velocity
earthquake total). | @2<=mw<3s1) | .q, Y Sm&m WL 7t '***J!-“*““““WW”'W“"WW“W profiles. Depth-to-bedrock data available from the Alberta Geological
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= Correlate site descriptor variables with observed ground motions.
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