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Rock Physics Digital Library -A data and knowledge base for modeling
and interpreting shallow geophysical data -
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Fukada Geological Institute has opened a database called as Rock Physics Digital Library (RPDL) on its
website, which consists of data and information about physical models for modeling and interpreting
shallow geophysical data in civil and environmental engineering. Its website address is
http://www.fgi.or.jp/rpdl. RPDL is composed of four kinds of data and knowledge that are geophysical
and geotechnical datasets obtained in laboratory tests and well loggings, a comprehensive list of
empirical relationships between geophysical and geotechnical properties, a guide of procedures for
modeling of geophysical data, and a list of literatures on physical models and their applications. These
data and information can be viewed on the screen and also downloaded at user’ s preference The RPDL
is continuously updated by inputs of new data and information from its users as well as ourselves. This
paper demonstrates the data and information available in this database, and also shows a few
applications of physical models to shallow geophysical data for solving civil engineering problems.
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Detection of surface displacement and landslide blocks in the
southwest area of Mt. Hakusan using interferometric SAR analysis
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S-wave velocity structure using seismic interferometry in Zushi area
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Seismic refraction survey on the tunnel pavement and evaluation of
seismic velocity of tunnel ground surface
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Dynamic Basement Amplification Characteristics of Dam Site using
Reference Site Method
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Observed ground motions are composed of 3 factors such as, seismic source, attenuation, and site
amplification effect. Among them, site amplification characteristics should be considered significantly to
estimate seismic source and attenuation characteristics with more confidence. Site effect is also
necessary to estimate not only seismic hazard in seismic design engineering but also rock mechanical
properties. This study applied the method of H/V spectral ratio of observed ground motion between
target site and reference site, namely reference site method. In addition to using vertical Fourier spectrum
of reference site, this study tried newly to use horizontal Fourier spectrum. This study analyzed H/V
spectral ratio of 6 ground motions respectively, observed at 4 nearby sites at Yedang Reservoir. And then,
site amplification effects at each site, using 3 kinds of seismic energies, that is, S waves, Coda waves
energy, and background noise were compared each other. The results suggested that each site showed
similar site amplification patterns among S waves and Coda waves energy. However, site amplification of
background noise showed much different characteristics from those of S waves and Coda waves energy,
suggesting that background noises at each site has it own developing mechanism. Each station showed its
own characteristics of specific resonance frequency and site amplification properties in low, high and
specific resonance frequency ranges. Comparison of this study to others using different method can give
us much more information about dynamic amplification of sites characteristics and site classification.

Keywords: S wave, Coda wave, background noise, H/V spectral ratio, resonance frequency, reference
station
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Near surface geophysical survey of the ground in front of a road
embankment partially collapsed by a heavy rainfall
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BEE 3. BEDOHR, 2R TESBFEETIIEI20mMETCOLEBREEEB/ 2 & TE . LIEREIL R
HOWEMEEE AN TH o7, —ANAT )y RREREBICE BSREEZEICIE, HBTRY —V
NTESKEEENZ LMW &, BEEBOBEIE6M~10MZE CHRIZECHMITERBILL TWEZ AR
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&, gAY PETAIREMICE TS MEBNBOBRFEEEE, KEMEREICL > TIBETE2Z %2R0
TW3.

F—U— K XBEYVERE. BImER SEEE. LR

Keywords: Near Surface Geophysics, Embankment Collapse, S-wave velocity, Resistivity

©2017. Japan Geoscience Union. All Right Reserved. - HTT26-P0O6 -



HTT26-P0O7 JpGU-AGU Joint Meeting 2017

Three-dimensional structures of sand dykes revealed by X-ray
computed tomography of boring cores
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Near surface geophysics is employed for the risk assessment of liquefaction induced by earthquakes. The
laboratory analysis of boring cores sampled at the liquefied sites is useful for the interpretation of the
obtained geophysical data because it contributes to the accurate determination of the occurring depth,
spatial extent, and degree of strength of the liquefaction, which is essential for the reliable risk assessment
of the sites. Three-dimensional imaging technique such as X-ray computed tomography (CT) is useful to
detect the liquefaction-induced sand dykes embedded in the cores without fail. We applied medical X-ray
CT to liquefied cores (depth 0 to 10 m) obtained from the Kanto region, Japan, where the 2011 off the
Pacific coast of Tohoku Earthquake occurred (Nakashima and Komatsubara, 2016). Sand dykes intruding
into silt layers can readily be detected by taking advantage of the significant difference in density and
mineral composition between sand and silt. In contrast, sand dykes (i.e., disturbed sand) embedded in
undisturbed sandy sediments with laminations were more difficult to detect due to little difference in
density and composition between the disturbed and undisturbed sands. However, we successfully
extracted the three-dimensional complex structures of sand dykes embedded in the sandy sediments (see
attached figure) using a specific digital image segmentation technique (i.e., cellular automaton model)
originally developed by Vezhnevets and Konouchine (2005). These results demonstrate that X-ray CT
coupled with advanced digital image processing is a promising tool for the liquefaction identification in
boring cores.

Reference:

Nakashima, Y. and Komatsubara, J. (2016) Seismically induced soft-sediment deformation structures
revealed by X-ray computed tomography of boring cores. Tectonophysics, 683, 138-147 (open access).
http://dx.doi.org/10.1016/j.tecto.2016.05.044
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Three-dimensional images of sand dykes in a core (diameter, 64mm)
obtained by X-ray CT (Nakashima and Komatsubara, 2016)
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Development of MASW using Rayleigh wave and Love wave
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Surface wave surveys in the affected area of liquefaction which was
generated by the 2011 off the Pacific coast of Tohoku Earthquake

- A case study at Kozaki, Katori, Chiba -
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F—YICHEAEEDBREIAR SN0, THBRAICIEERE—REZEERBICANZA U N—U3 0 51To7,
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Y, AFRDHTI00~300mOXE % IHAENE S & EZ bNE, BiTEREZR5E, 0~100mDXETIE%
ERICVsH 100m/sKRBDEEEDFEEN R O5NE, COBREEBIIVI MNEOTENHEREL TVWE EMERS
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Keywords: surface wave survey, the 2011 off the Pacific Coast of Tohoku Earthquake, liquefaction, old
river channel
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Attempt to Self-potential in shallow groundwater area, Akita prefecture

*EI:FI 7H.L:\|\-é'j1\ %EE *I]Z.—:\z F‘E /J\\JL-
*Koushou Tanaka', Kazuhiro Amita?, Kyosuke Onishi®

1. MAXRZXRZRERERZHRE. 2. RBAFAZRELFMAMGBEIZMRN LY 54— 3. BUFRAFEALA
e

1. Graduate School of International Resource Sciences Akita University, 2. Reserch Center for Engineering Science,
Akita University, 3. Public Works Reserch Institute

1. IZL®IC

BAEBMZEIT1920FERIC, EBIKDIFEEEE L TERLAEYEREETHS. ATIIHMTTKDREN
DPELCTWBRBICRET DESND REBEN] 2RETEIEDTEZREZETHDZENEESIN, &<
DK ILPHEM TR & T, HEARAO LREEZHETEZIE#BHE LEBANTHONE LD ICR>TE L.

INSBRFMRDE TR, MRICBVWTHESN 2 BARAEMDPHORKELS, WTICEIT2HREDLFER
T, H2WVIFAIARBPELTVWEIBAHET S, EVLWoEMMNLERIZITDOATELN, HTICSITS
KDOENEICERE, BUIKLINRYEELBARBMEL DBERAEICOVWTOERMIHEVITHObNTIR
Mo7z. ZITAMATI, KAPKEARELRE, BTKICET2ERNABEZES R THLOMNIA>TWEXE
HTRKHIFICEWTEREMEVAZEREL, KM REICHIGLZEBRBMAIHRIERATETHZIDONE D
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Survey for tree root system GPR by synchronized with self-tracking
total station
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&, FHABRROEAARLETZIENTEL, £, 7OXVICDOVWTIEEETIMEREEZ TOKERDODH%E
HMICIBIBT 5 &N TEL.

F—O—RK: AL —4, b= ILRAT—T 3V, RR
Keywords: GPR, Total station, Root system

©2017. Japan Geoscience Union. All Right Reserved. -HTT26-P11 -



HTT26-P12 JpGU-AGU Joint Meeting 2017

ZF v o)L — Y EEERORARE RERDAEDES
Matching locations of survey lines and common reflection points
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Recent multi-channel ground-penetrating radar (GPR) provides high volume of survey data in short time.
Also, high accurate GNSS measurement can be easily used and the combination of GPR and GNSS
provides many repeated records in the similar locations. However, repeatedly acquired GPR records
cannot be acquired at the exactly same locations and must be surveyed at the slightly different locations.
Positioning accuracy of RTK-GNSS is not enough to set survey locations or detect relative survey positions
with between two different surveys. On the other hand, repeatedly scanned survey records using
multi-channel GPR in a similar survey line have large potential to improve the signal to noise ratios of
survey records and detect underground events. Matching locations of survey lines and common reflection
points between repeatedly surveyed multi-channel GPR records becomes an important technique for
future GPR processing. We will discuss methods of matching two or more different survey records of
multi-channel GPR and show results matched with relative positions of records which are actually
acquired on paved roads. A set of multi-scanned survey records has high dense information for space and
many CMP records which can be useful for making a velocity distribution map.

F—7—R :3Rm. HBPEKR BEFN
Keywords: 3D, CMP, velocity analysis
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Multi-offset reflection records from point scatterers and velocity
analysis
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Ground-penetrating radar records include a lot of reflection events from point scatterers. Soil and ground
in near surface includes many stones which are smaller than a typical wave length of propagated
electro-magnetic waves of ground-penetrating radar. This relationship is far difference from standard
reflection seismic records which include mainly reflection events from continuous layer boundaries.
Records of ground-penetrating radar show a lot of diffraction patterns from small scatterers which are
frequently main survey targets of the ground-penetrating radar surveys. When applying migration
processing for the ground-penetrating radar records, the events from point scatterers sometimes change
difficult to be detected in background waves. Therefore, migration processing is frequently skipped in the
processing of ground-penetrating radar. The other characteristic issue due to point scatterers in
ground-penetrating radar survey is much noise in a semblance panel for velocity analysis. Point scatterers
are not normally located just below the survey line. A point scatterer located with the same length of
propagation path but not located just below the survey line must be located in a shallower zone from a
point scatterer located just below the survey line. Different depth zones frequently have different
dielectric constant and the reflection event from a point scatterer not located just below the survey line,
which is frequently located in a different velocity zone, makes a strong error event in the semblance panel.
We want to discuss this issue and try to avoid it using 3D multi-offset records.

F—O— Rl -4 REMRAT. BELR

Keywords: GPR, velocity analysis, scatterer

©2017. Japan Geoscience Union. All Right Reserved. -HTT26-P13 -



