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Figure 4: Three-component seismometer connected to field laptop for H'V seismic surveys.
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Figure 6: 5\ specral plot of ambient-notse seisnuc data from First Encounter Beach, Cape Cod,
Massachuserts.
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Figare 7: H'V spectral plot of ambtent-poise setsnuc data from site 10NEQ7, Firth, Nebraska.
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Figure 1: Conceptual earth model for H'V seismic method. The method assumes Vsipa 22Vs py. where

Vs 1 and Vs are the shear wave velocities in layers 1 and 2. respectively. and p1 and p; are the densities
i layers 1 and 2. respectively. Z is the thickness of layer 1 (sediment).



For sites that can be approximated as a two-layer model (Figure 1). the seismic resonance
frequency. fp. of the n™ mode is related to sediment thickness, Z:

S = 2n+1)(V; 1 42). (1)

where V15 the average shear-wave velocity in meters per second (mv/s) of the sediment layer overlying
bedrock. Z 1s given m meters. and f; 1s given in hertz (Hz) (Ibs-von Seht and Wohlenberg. 1999). The
tundamental resonance frequency. fio. 15 given when n = 0. and higher-order modes of the resonance
frequency are given by n = 1. Nakamura (1989) showed that the fundamental resonance frequency of a
site can be determined from the ratio of the horizontal [Sfe/)ns and S{e)ew] and vertical [S(w)y] spectra
of the ambient seismic noise, where @ is the angular frequency. Delgado and others (2000) compute the
H/V spectral ratio as:

HV (0) = {[S(w)ys + S (w)er] | 257 (@)} (2)

It 1s important to note that the H/'V method assumes a strong (= 2:1) contrast in the acoustic
impedance (product of material density and seismic velocity) of the bedrock and the overlying layer of
sediments. The method 1s metfective in geologic settings where this assumption does not hold. such as
sites where there is gradational cementation. deep weathering, or strong heterogeneity.
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Figure 8: Profile of bedrock surface along outer Cape Cod. Massachusetts, interpreted from H'V
results, and depth to bedrock mnterpreted from seismic refraction surveys and boring logs.
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YHCIeHHBIH IpHMep.
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dopMa uMIyIbCa BO BPEMEHHOM 00JIaCTH (BBEPXY) U €€ aMILIMTYIHBIN
CIIEKTp (BHM3Y).

The impuls form in time domain
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abs(Sz+impulse

UHCIeHHBIH IpHMeEp ¢ Y9eTOM (GOpPMBI HMITYIIBCA.
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PesyneTar pemeHna mpaMoil 33089 ¢ VIETOM CIIEETpa POpPMEI MMITYVIBCA.



UncneHHBIH MpHMEpP ¢ paclpeaeleHHBIMH HCTOYHHKAMH B CIIOE H YIeTOM
GOpPMBI HMIIYIIECA.
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[IvcTe aMMIIHMTYOR! M MOMEHTEI ITOABICHNA MCTOYHHMEOE DVIVT CVHAMHBIMH M 3TH HCTOMHHMEH
pacrpeneleHsl 1o Bcafl Tome cnod. OTnensHas hopMa MMITYIRCA BO BpeMeHHOiH obmacTH
MIpencTaelIeHa Ha BepXxHeM pHcvHEe. HIDEHMi pHCYHOK MOKASEIEAST CIISKTP CIVHaiiHOro
pacrpeneneHid aMITINTYI M EPeMeHH ITOABIeHHA.
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pacIipcicJICHHBIMH HCTOYHHEAMI B CJIOC [IPEICTAEICHEL HAa PHICVHES
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TpexciiorHas MOJIEb C HEXKECTKUM OCHOBAHUEM.
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AMIUTMTYTHBIN CIIEKTP BEPTUKAIBLHOM (BBEPXY) M TOPU30HTAIBLHOM (BHU3Y) KOMIIOHEHT
BEKTOpa CMEIIIEHHUSI Ha JTHEBHOM MOBEPXHOCTH KaK (PYHKIIUK YaCTOThI OT OJUHOYHOIO
HMCTOYHHKA, PACIOJIOKEHHOTO BOJIM3H MOJOIIBBI CJI0s (23M), JIeKaIlero Ha He )KECTKOM

OCHOBAHUUN.
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Pe3ynbTar pemeHus npsMon 3a1auu ¢ y4eTOM CHeKTpa (hOpMbl UMITYJIbCa
IUJTSL CJIOS, JIEXKAILIETO HA HE KECTKOM OCHOBAHUU.

% 10" abs(Sz)
2 r
1.5
1
0.5 U
A S S R S S B
0 100 200 300 400 500 600 700
Frequency, Hz
X 10'7 abs(Sx)
6 r
4 I
2 -
0 100 200 300 400 500 600 700

Frequency, Hz



HcTounuku pactipeesieHbl 0 BCEMY MEPBOMY CIIOK)
CO CJIyYarHOM aMIUTUTYJ0M U CIIydanHOM (pa3oi

The impuls form in time domain
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Pe3ynbrar pemeHus npsaMor 3aa4u ¢ y4eTOM CHEKTpa (hOPMBI
UMITYJIbCA I CJIOS, JIEXKAILETO HA HE )KECTKOM OCHOBAHUM.
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BriBo1.
NuTtepnperaininsa JaHHBIX HACCUBHOM CEMCMOpPAa3BEIKH, OCHOBAHHOM HA
IpUOJIMKEHUHN K MIIOCKOMY CEHCMHUYECKOMY II0JII0, HE COCTOSITEIbHAS.

Cmacu00 3a BHUMAHUE!



