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About Vs modeling and seismic response of the Chuseki-so
in the Nakagawa Lowland, Kanto Plain.
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Abstract: This report consists of two subjects, examination of N-value to Vs empirical model for the Nakagawa lowland and
preliminary survey of ground response of the Nakagawa and nearby lowlands.

To construct a 3D Vs structure model based on the 3D N-value structure model, here, We examined the applicability of an
empirical formula to get Vs from N-value using borehole data for the second year. Again, We found that the formula VX in
Ohta and Goto (1978) is highly applicable in average. We noticed big discrepancy between measured and estimated Vs when
N-value is saturated; N-value is usually set to 50 when it exceeds 50.

We compared ground motion in and around the Nakagawa, Arakawa, Tone river middle reaches, and Tokyo Lowlands
during the 2011 off the Pacific Coast of Tohoku earthquake. The difference of IMA intensity in and around the lowlands is not
remarkable. Preliminary comparison of velocity spectrum indicates that the ground motion in the Nakagawa lowland is about

2 times larger in the period around 1 sec.
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Fig.1 Borehole sites used to examine an empirical formula estimating S-wave velocity from N-value. Red triangles are
boreholes by the Institute of Civil Engineering of the Tokyo Metropolitan Government. Blue triangles indicates
boreholes whose data are compiled by Tokyo Metropolitan Government. Green triangles are the boreholes
conducted by GSJ/AIST which are used in the last year’s examination. Background blue color shows the

distribution of alluvium width (Tanabe et al., 2005).
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Comparison of the S-wave velocities measured at boreholes by the Institute of Civil Engineering of the Tokyo
Metropolitan Government (black lines) and estimated from N-value data there (circles). Orange circles are
calculated using N-value, granularity and depth at each point. Three different grade gray circles are calculated
using N-value and depth at each point and assuming the soil as (from light to dark gray) clay, sand and gravel
respectively. Blue, blue green, green and yellow circle values are calculated giving N-value in the empirical
formula to be 0.001, 0.01, 0.1 and 1.0 when measured N-value is 0.
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Fig.3 Comparison of the S-wave velocities measured at boreholes which are compiled by the Tokyo Metropolitan
Government (black lines) and estimated from N-value data there (circles).
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Fig.4 Seismic intensity distribution for the 1923 Kanto earthquake estimated from the
wooden house collapse rate (Moroi and Takemura, 2002).
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Fig.5 Seismic intensity in and around the Nakagawa, Arakawa, Tone river middle reaches, and Tokyo
lowlands during the 2011 off the Pacific Coast of Tohoku earthquake.
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Fig.6

Comparison of the records in and around the Nakagawa lowland at the southern part of the lowland. Velocity

waveforms and velocity response are shown. Red indicates stations inside the lowland and blue indicates stations
outside. The location of the stations are shown in Figure 5.
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