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An evaluation of the shear wave velocity profile in a road embankment
using the microtremor measurement
—Application for the damaged sites of the Noto Toll Road
due to the 2007 Noto Hanto Earthquake—
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Abstract

The evaluation of the shear wave velocity distribution in the road embankment is necessary for the rational seismic assessment.
However, the evaluation of shear wave velocity is usually difficult. In this study, the evaluation method of the shear wave velocity
distribution in the road embankment using the microtremor measurement is proposed. First, the transfer functions of a high em-
bankment in the Noto Toll Road were evaluated based on array measurements of microtremor at the toe, banquettes and shoul-
der. Next, the shear wave velocity profile of the high embankment was calibrated so that the transfer functions in the elastic
FEM analysis agree with the observation. Finally, we confirm that a seismic response analysis using the estimated shear wave ve-
locity is consistent with the actual damage results in the 2007 Noto Hanto Earthquake.
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Fig.1 The comparison of old and new topographical
map in targeted high embankment site.
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Table1 The parameter list for the elastic FEM analysis.
ANNRGAE—

Ds
1 Vi p (Um)| 1.892  1.884 1.862 1908 1.898 | 1914 1.934 1.828  2.010
X KTVt v () 0.333 0.333
E A MWTEOE B Vs (m/s)| 220 230 260 270 280 160 250 190 290
§ v AWEIE Gy (kPa)| 91,600 99,700 125900 139,100 148,800 49,000 120,900 66,000 169,000
$€ Yo7 R £ (kPa)| 244,100 265,700 335,600 370,800 396,700 130,600 322,300 175,900 450,700
% HAWTEOEEE Vs (m/s)| 180 190 210 220 230 160 250 190 290
% I AMEE G, (kPa)| 61,500 67,900 82,100 92,300 100,500 | 49,000 120,900 66,000 169,000
% Yoo R E  (kPa)| 164,000 181,000 219,000 246,000 268,000 | 130,600 322,300 175,900 450,700
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Fig. 6 The transfer function at the high embankment.
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Table 2 The parameter list for the seismic response FEM analysis.
i B+ g
ARG AZ—
De Ds
EEmHEE o, (kPa)| 38.9 119.7 205.4 2803 358.6 606.9 1557 908.5
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Fig. 7 Input earthquake motion.
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(a) BEMBEFASRICE SV - AN K EETM
(a) The shear wave velocity evaluation
based on the microtremor measurement results

Subsidence 0
= 0.82(m)

(b) HIAREHRBRBERICE I8 AMNBEETE
(b) The shear wave velocity evaluation
based on the monotonic loading test results
K—8 ZHEICLIEREETHRR
Fig.8 The condition of the residual displacement

based on the real scale.
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