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Development of a device for soil profiling based on the measurement of microtremors

¥INT WEWANAL" uae 33907 Yy

a

£

" mad) Iminssulesy, Ay IANTIUAIANT, PRIAINTANMIINGIAY, NFUNNUIIUAT, Ussinalne

*Corresponding author; E-mail address: 6170138221@student.chula.ac.th

UNANYD
o Naa & & aa = a

msdsranessdiidnduuduisnmamienldlugnavnssumilo
w3 Nsd1539llasId8N ASENTINEILIVIANG NISANBINIIATU
wruANlI smden1sEIIatuAuUNIeAIuiIAInssusTalmaila Tu
ATelaviinseenuuukaryseRvgaunsald159tuAuaINA1S
n5197nAG U UTWIALAN (microtremor) VUAIAY gUNsalngI9TR
Usgnaumesasulasdygrasudenduidneanuy 24 Tadesu
fygraunsduaziiouanilelvlundaddiszuululasneufiainesto

sl N - o v P

F18W33NE (Raspberry Pi) iiaiiutayauasdssalissuvauisn
Ty FeagvimindiuseunananiaISondunusitesras (SPAC) wag
TAsaneUszamiian (Neural Network) Wiauwaninnsinadnuisinau
1@eu (Shear wave velocity profile) wag AulnANRAsAUSIARY
a . & a o
L2 81U (Average Shear wave velocity ) 9999 UA YW I1ANITHTIVIA
maaunluansluIngdelieinsnsinlusalnmun vay
wudrgunsalfivaunduaunsavineanedsanuiindudeuld
TndlAesiuanusindudeuiusaiiuainidannilea (downhole)
Ad1Any: s3alEnd, sraesing, laswigussaiiion, n1sesaia

nsduvIadn, AnuSindudau
Abstract

Geophysical survey is one of methods used in mining
industries, petroleum explorations, groundwater explorations,
earthquake studies, and geotechnical site investigations. In this
study, an exploration system is developed to determine shear
wave velocity profiles from records of small vibrations on ground
surface (Microtremors). A microcomputer (Raspberry Pi), a 24 bit
analog-to-digital converter and geophones are used for
measuring microtremors and wirelessly sending the observed
data to a smartphone. The vibration records are then analyzed
in the smartphone for the shear wave velocity profile based on
the spatial autocorrelation (SPAC) method and a artificial neural
network (ANN). The predictions from the developed system were
found to be agreed with a downhole test result at Chulalongkorn

University when measuring in a suitable radius.

Keywords: Geophysics, Raspberry pi, Neural Network,

Microtremors, Shear wave velocity profile
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Soil type Description Vs30 (m/s)
A Hard rock > 1500
B Rock 760 ~ 1500
C Very dense Soil & soft rock 360 ~ 760
D Stiff soil 180 ~ 360
E Soft soil < 180
F Unstable soils
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. v Dense 1x 64 Rectified Linear
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n = Y
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‘ 2m.hdf5 35-55 28.32 91.35
10871 Yirye ADANOUITIVOITOYD YpregiceAOAINDUIINNTT amhdfs 5055 2818 0156
inneseluaa 6m.hdf5 30-55 28.20 91.38
4 . Yoo ode e w . 8m.hdf5 30-45 28.83 91.36
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10m.hdf5 3.0 - 4.0 28.67 91.37
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A151991 5 SuarANNAAIAIAREUYRINNEATURAY

Observation Sample 1 Sample 2 Sample 3
Radius (m) Loss (%) Loss (%) Loss (%)
2 25.18 20.79 20.79
4 17.84 17.43 17.43
6 14.89 1591 15.91
8 15.24 16.78 16.78
10 15.22 14.12 14.12

a v = = | a o =
AT 6 IDYATANUANALAADUYDIAULIIAFULRDURAENAINUAN 30

RS (Vssg)

Observation Downhole Sample 1 Sample 2 Sample 3
Radius (m) method prediction prediction prediction

(m/s) (mv/s) (m/s) (m/s)

2 171.38 197.70 167.22 155.15
(15.39 %) (2.39 %) (9.44 %)

4 171.38 155.71 153.37 147.99
(9.11 %) (10.48 %) (13.62 %)

6 171.38 159.49 156.47 163.52
(6.90 %) (8.67 %) (4.55 %)

8 171.38 164.25 160.11 164.40
(4.12 %) (6.54 %) (4.04 %)

10 171.38 170.56 177.06 176.05
(0.44 %) (3.34 %) (2.75 %)
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