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This paper presents a study on accuracy verification of microtemor measurement technique itself and possibility to be used as a
verification index of dynamic analysis, because no verification system on dynamic analyses is prepared yet, though it may be not
recognized.

As the first step, microtemor measurement technique was verified using indexes of H/V spectrum, here H stands for horizontal
acceleration observed, and V stands for vertical acceleration observed. In order to compare the ratio from data observed by the
microtemor adjacent a measurement house of K-Net in Tokushima prefecture for strong motion seismograph to that observed by the
K-Net system (accuracy of strong motion seismograph is proved; Over 2G of magnitude of acceleration is recorded), microtemor
were observed near measurement houses of K-Net. As predominant period of ground and amplification ratio are found from a H/V
spectrum diagram, index parameters of predominant period and amplification ratio are compared between data obtained by the
microtemor and records of strong motion. Sufficient accurate coincidence of indexes between two data is found. This result
concludes that the microtemor measurement technique can be used to obtain dynamic indexes instead of installation of strong
motion seismograph, as ground dynamic indexes obtained by the microtemor is assured to observe them with the same accuracy as
that observed by a strong motion seismograph.
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Fig.5 Smoothed Fourier spectrum NS component
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Tablel Strong motion record analyzed results
— — 0.21 — 0.09
0.62 | 1.09 — 0.39 —
sec 0.62 | 1.19 0.20 0.38 | 0.09
— — 16.69 — 8.05
8.17 | 9.89 — 7.38 —
787 | 881 | 1866 | 8.27 | 7.76
2004 09 05 19 07
2004 09 05 23 57
2004 09 07 08 29

H/V
K-NET 5 9




3 5Hz 10Hz 20Hz (

Table 1 12dB/Oct)
A/D
0.6 1.2 22Bit
0.1 Dynamic Range 112 B
CH 3CH
100Hz
RS422
19200bps
8
3.1 1
Fig.8
CPU 32bitRISC
3.2
K-NET
PC
Fig.8 Observation equipment
NewPIC 3.3
9cm 9cm 6cm
Fig.9
10cm 10cm 10cm
Fig.10
04/03/15 14:23:10 ( 51790.33 ) < EBRIEEF A
AC/DC AC100~240V 20dB Plleisyionyigly
DC+12V 20Hz «O—I{AT 4 )E
sitel <iimf
X/ 1002 <AV, HEES
7 A4 1 C:¥040315 k@7 AN
4096 100Hz «iRE, 47T
1 <RREK
123ch <HEF v RN
+25V 1002 215 -2737 -9327 2769 «F—%
10kO 1002 216 Tszﬂ -561-3 -4101 : :
Fig.9 Micro-tremor observation data file format
0 20 40 60dB ( )




IEfE : 0dB By 2.15E-06 cny/s/digit
20dB ¥ 2.15E-07 cm/s/digit
40dB B 2.15E-08 cm/s/digit
60dB F5 2.15E-09 cm/s/digit

Fig.10 Proofreading value

Table 2

0.4
HIV Fig.11
TKS002-1
10 gy
| H/VI
8
=
L s
o
¥
Mg
3
2 JN
NA"'\"\MAI\,\./"\AWJ\‘“‘“JV
oo 5 10 15 20
(H2)
Fig.11 H/V spectrum frequency
Fig.12
TKS002-1
10 P
I H/Vl
8
2 \
L 6
o
X
4
2 i)
2 N
e d
0
0.1 1 10
)
Fig.12 H/V spectrum period
3.4

K-NET

Table 2 H/IV
0.66 1.05 0.18 0.32 0.09
sec 0.62 1.11 0.18 0.30 0.09
8.00 7.20 13.64 8.40 6.61
7.96 7.49 13.33 7.02 6.98
06 1.2
0.1
H/V
4.1
1.4
| I
1.2 -
o m
2 1 :
BT 0.8 -
: y
0.6 ’5'
B )
fiz ° (TKS001)
0.4
g ‘ n (TKS002)
- . (TKS003)
0.2 ¥ N (TKS004) H
g v (TKS005)
0 - 1 I 1
0.2 04 06 08 1 1.2 1.4

(sec)

Fig.13




20

*
18
L 2
w16
4
% 14
o K
% 12 n
‘ ".'
E’ﬁ 10 |- o o (TKS001) ||
[ I 2 n (TKS002)
n = (TKS003)
AR 4 A (TKS004) |
N v (TKS005)
6 e i 1 1 1
6 8 10 12 14 16 18 20
Fig.14
Fig.13 14
K-NET
Fig.13 14 11
Fig.13 5
Fig.14
4.2
&)
K-NET
3
1
1

7, =43 1
= Vs
Te sec
Hi i m
Vsi i m
i
n |
Vi PS
2 N
N
\/S 4
V=74 8N H" ¥ 2
H m
d =1 =0.962  =1.19
Table 3
EHEEE (sec)
FIEHE | E-NET | P B | N1{E
] R 0.18 0.20 0.90 024
510 (.30 0.95 0.25 0.29
N 0.09 0.09 0.13 0.09
Vs
Table 3
1 PS Vs
Te N Vs Te
3
N
PS im
2~3m
2
1 Te

Table 4



Table 4

HuBedE B HEBE DAFIEE (sec)

18 Ta<20.2

T 0.2=Tg< 086

IiE 0B8=Ta
Table 4

Table 5
Table 5
HiAZiE R

EIFME | E-NET | PS &8 N {E
il 1 I I
E I I I I
i I I I
Table 5

PS N
(€D) 1 HIV
K-NET 5

@ K-NET 5

®

K-NET

265 270 1986
K-NET

25 27 2002
17

11-22 2006





