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| attended the International Joint Symposium on Urban Geotechnics for Sustainable Development
(JS-Seoul 2012) in November 2~3. This symposium promoted the skills of researchers and
engineers in the field of geotechnical engineering, and | had a good opportunities to exchange new
information and ideas related to the fields of geotechnical engineering.

1. ERSFBOBE

The Symposium was organized by International Committee of Korean Geotechnical Society,
Sungkyunkwan University, and Kyushu Branch of Japan Geotechnical Society. The theme of the
symposium is "Urban Geotechnics for Sustainable Development”. An intellectually scientific

technical program will be prepared in consistent with the theme of the symposium. A series of joint
symposiums have been held by Asian countries together with Kyushu branch of JGS: the 1st in
Shanghai 1997, the 2nd in Hong Kong 1999, the 3rd in Hanoi 2004, the 4th in Dalian 2006 and the
5th in Fukuoka 2009. The 6th international joint symposium was held in Seoul.

EE bR TR NT, EETE, #HSHTOD R VORFMEZITND T LA, Rk
ffICB N THERRE L 2> TS, h RV ORFFMEE DD 72011, EYRRHICEY) 7k
EiTZEBBETHY, TO/RE, LCC (FAT7HFA7Laxbh) LTC (b= axb) Z&

79



BT HZENTED, EHE M RMZENTS, HARBZEEFFEREBEL TN HDHEL, ZbHD
N RZBNTE, OOEINBE S BEL TWDLEENRZW. 2072, bRV O % T3
LT LHEMELT, BLar s ) — bREOREBOZEN (B2, OO - 7& - FEEE) K
72 & OBTERFHIN & =R & 92 HIEN BRI ER STV 5. AP T, HRMEIEICET < E
Loy 7 ) — FOmBRERMEZFHET 2 FEORBERED b THY £ L. ETEIIC, BRI
LTCT— U =AY MV 24T o e, SBIREEDMEREDOE W AR AT EFmVMEL 2> TRB VL
oo T D, FHRT— AR MVEEERH LT, ZOVEE P IZ X > THENRHEZ M L. %
HE FH 10 COMBVEZ BT 572, FFno PSD OFHE P 28 L, ZFo%E4 PPYPP? %
RPSDPYP? Lz L=, R FMICIHNT, ZEFD A8 0 PSD 2@ < 72 ABMAVE S, O OvEin
OFEFH AN FBUNT, A3 D PSD A3 < 7R 22 R STz, SRIOMFRIZEV T, FHlES mE &
OMEEFT O] PSD Dbtz & o THMRNICHE T2 Z & T, B Lar 7 U— O & ORfRMEZ
HOREMRTHENTE. LL, BlLar 7 U — bOREEZIEMICTHET 5720121, &6
2% < O b L THBEENIIE 21T 2 LI2 LV, ZTOFMMMEZ D TN 2 EBNETH
5.

0.8

08 - 0.8
Vertical — Ven‘ucal = Vertical
0.7} Horizontal 0.7 Ho_rlzontal 0.7 Horizontal
_ Axial = Axial — — Axial
Tos 1 6l Tose ul
=
305 5+ 205
)
wn

w
ali

o

w

Normalized PSD (gal/Hz)
o o o o o
S 2 9
P
o
B

N
Norm

N

)

o
-
o
[

o ,JJL [ ) B

0 20 40 60 80 100 20 40 60 80 100 0 20 40 60 80 100
Frequency (Hz) Frequency (Hz) Frequency (Hz)

o
o
o

(a) Sensor C1 in span S1 (b) Sensor C1 in span S2 (c) Sensor C1 in span S3

Figure 1 The normalized PSD analyses (sensor C1)

(English abstract) Many tunnels in Japan have been used for several decades, which require
effective inspection methods to assess their health conditions. The lining concrete of tunnels is
usually investigated through visual inspection, which could hardly provide sufficient
information about the inner state of the lining concrete, such as the existence of cracks and
cavities. Given that the microtremor characteristics of a concrete structure change with its
damage degree, it may also be used to assess the health condition of lining concrete of
tunnels. In this study, microtremors were measured on a tunnel lining in which cracks or
cavities exist, and Power Spectra Density (PSD) at the frequency domain and short-time
Fourier transform (STFT) of the acceleration waveforms were calculated and analyzed. The
measurements were carried out on a span with both cavities and cracks (S1), a span only with
cracks (S2), and a healthy span without cavities and cracks (S3). The results show that the
relation of average amplitude of S1, S2 and S3 is S1<S2<S3, while the predominant
frequency is on the contrary (S1> S2>S3). Therefore, as an initial step, this study gives clear
evidence that the mocrotremor characteristics have the strong relation with the health
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condition of lining concrete, which has the potential to be used for the evaluation of the lining
concrete state in engineering practices.
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Figure 2 RPSD values

3. SBROBE LM

As a preliminary study, the influences of different types of damages (e.g., cavities and
cracks) on the PSD spectrum and vibration intensity were analyzed and were compared from
the frequency domain and vibration intensity domain. However, it is still difficult to
quantitatively evaluate the damage degree based on the current method based on the finite
field measurement. Future studies will focus on estimating the quantitative relation between
the parameters RPSD with the damage degree of the lining concrete. More field
measurements and numerical simulations will also be required to improve this method for
engineering practices.
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