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BTN B [(FL) B TR R R 22(1989)7)).  MIYAHK S o> Hytd & $0iE 7 L —EBHHL ORCE 2 % 117
IR ClIHAR O IR LORIEZ BT 5 72012 GL—1m (23811 5 PGA 2% 100Gal K> 39 HE stk %
WHZ BT L. ERHOMIE %nkéﬁ/ﬁunaﬁ@ﬁ@ﬁ%z 2, BRSO EX 2R, 7 — X ORI
MIE3.0~76, FEFRGES H0~120m, FEIFEHE X=166~597km TH 5. 728, HABIEOHIERIL No.25 1994 4F
= BRIE D 0P HIER(M=T.6, H=0km, X=343km) CH VD, —F, R biE O HIEIT No24 1993 FHIEEIHHIFEM=TS,
H=101km, X=597km) T 5. F7z, F*2 TITINOHDOFHERD GL—Im (31T H/KFEHEHID PGA Hx L T
%. RO PGA 13 No3 1987 4F 4 H 23 H e 5 7 I O #IER(M=6.5, H=47km, X=151km)|Z & % 47Gal T&H %.

#£2 WMEHNIHWHE & BURE ek O

= = EiR BR | B GL-1m
No. FAB-ERF iz iR ES M, | EEBE | AL | PGA
(deg) (deg) (km) (km) | (deg) | (Gal)

01 1987/04/07-09:40:43.4 | 37.3000 | 141.8667 | 44.0 6.6 141 142 36.7
02 1987/04/17-04:23:23.3 | 37.0267 | 141.6583 | 44.5 6.1 157 154 10.6
03 1987/04/23-05:13:23.4 | 37.0883 | 141.6267 | 46.8 6.5 151 154 47.2
04 1987/09/24-13:55:21.0 | 36.6267 | 141.3183 | 41.3 5.8 188 169 10.4
05 1987/10/04-19:27:19.6 | 37.2967 | 141.7350 | 42.1 5.8 135 146 29.7
06 1988/10/19-09:08:39.1 37.0300 | 141.8333 | 32.2 5.8 161 149 6.3

07 1989/02/15-13:33:05.1 38.1550 | 141.7450 | 5341 4.6 90 99 5.8
08 1989/04/19-18:42:57.2 | 38.2750 | 140.7883 | 13.6 3.0 18.0 280 5.3
09 1989/04/28-00:26:45.7 | 37.4983 | 141.5167 | 52.3 5.1 112 148 12.9
10 1989/06/24-04:59:43.8 | 38.2967 | 140.8300 | 13.8 4.4 16.6 299 37.0
11 1989/11/02-03:25:33.5 | 39.8550 | 143.0567 | 0.0 7.1 256 46 10.1
12 1990/05/01-14:45:51.1 37.7283 | 141.6850 | 731 4.2 115 131 6.9

13 1990/07/28-12:59:52.9 | 37.1133 | 142.1933 | 4.3 5.9 169 138 2.9

14 1990/08/05-12:36:25.1 36.4017 | 141.1100 | 39.1 5.8 210 175 3.4
15 1991/01/16-23:49:21.8 | 38.2517 | 141.8983 | 48.5 4.9 98 90 7.3

16 1991/06/25-12:49:17.9 | 36.6400 | 140.9717 | 48.6 5.2 185 179 6.5
17 1992/01/22-10:06:56.0 | 38.4083 | 140.5400 | 120 5.6 126 297 5.4
18 1992/06/01-22:51:21.0 | 36.6700 | 141.2733 | 43.8 5.7 183 170 5.3
19 1992/07/18-17:36:56.4 | 39.3683 | 143.6767 | 0.0 6.9 269 62 6.0
20 1992/07/18-17:39:02.3 | 39.4033 | 143.4367 | 0.0 6.9 253 59 6.0
21 1992/12/28-01:21:16.1 38.9250 [ 142.5500 | 33.5 5.9 163 62 12.9
22 1992/12/31-16:02:42.7 | 38.9250 | 142.5617 | 32.0 5.7 164 62 6.9

23 1992/12/31-16:26:04.1 38.9317 [ 142.5983 | 29.8 5.8 167 62 6.6

24 1993/01/15-20:06:07.2 | 42.9167 | 144.3567 | 101 1.5 597 28 18.2
25 1994/12/28-21:19:20.9 | 40.4267 | 143.7483 | 0.0 1.6 343 44 18.2
26 1994/12/29-05:52:26.3 | 40.1133 | 143.0233 | 0.0 6.5 275 41 7.0
21 1995/01/05-00:36:53.29 | 37.9802 [ 141.8280 | 86.6 4.6 121 111 6.9

28 1995/01/07-07:37:37.18 | 40.2205 [ 142.3092 | 47.8 1.2 253 28 16.8
29 1996/02/17-00:22:58.18 | 37.3063 | 142.5512 | 58.0 6.8 187 126 401
30 1996/08/11-03:12:17.99 | 38.9053 | 140.6370 | 8.6 6.1 77 341 4.3
31 1996/08/11-08:10:46.60 | 38.8633 | 140.6755 | 9.8 5.8 " 342 4.1

32 1996/09/11-11:37:14.33 | 35.6355 | 141.2202 | 52.0 6.4 295 175 4.8
33 1996/09/13-09:09:51.33 | 38.2527 | 141.9870 | 51.6 4.6 106 90 9.5
34 1997/12/07-12:50:40.71 | 37.7177 | 141.7465 | 83.7 5.4 125 129 244
35 1998/04/09-17:45:39.14 | 36.9420 [ 141.0205 | 94.9 5.4 173 177 22.6
36 1998/05/21-06:53:47.99 | 38.5567 [ 142.0482 | 84.2 5.0 133 1 15.5
37 1998/09/15-16:18:17.01 | 38.2777 | 140.7637 | 12.2 3.6 18.5 280 26.2
38 1998/09/15-16:31:09.05 | 38.2730 | 140.7580 | 12.1 3.5 18.8 2717 21.5
39 1998/09/15-17:56:53.17 | 38.2728 | 140.7680 | 12.7 3.9 18.5 278 35.9

-69.



43N]

> T

41N e o o/ - é?ﬂ ,,,,,,,,,,,,,,, k“' i

P 7T=EM
Le=M<T
5=M<6
4d=M<5E
M<4
IRTZFa—F

goDOOO

. LS

i RO 10Kkm 383 &

MWRO 100Km Dl —+ MIYA
T

: : |

141°E 143°E 145°E
2 AW HIE OB RS

32 tEEEfEMT

FERTICHN D REERDBI] & LT, No.10 1989/06/24-04:59 ‘= SR IR (M=4.4,H=14km,X=17km)|Z J: 5 S 7 _E23 D)
FHITLARE 20485 O Transverse(TR)K 73 OALHFERE I 2 [X] 3 (NIRRT . IEIEOSINL EAY ) BEZE B AR CHIM L
THEY, TREGOEEX O o —OFRE G T IERIE Lz BT, BRIFA % FEUE L 3 % Radial-
TransverseZS U L VTR o 72, 7085, Hib& o — % EH AT HUT R (19912 £ v, GL—22m, GL—
SAmOHIFEFNorth 23 E AV EFUHUT 1B, S FERHA L T D H D L LT D,

3 Q) TIEEAID04s~12sDXKZHERK L, No3(GL—54myBHHSICBIT A —27 & T 7RG S8 T,
# 1 O E RS CERELICSIEDMETRET 2556 0 EHIE - TRIEOBERZ A ORL TS,
OISV AR 7 = —RZEBET 5 &, RBEEREIC X > Th2RETEEO EH - FRSILS Z &R T
X, WOt EER TSNS L9 o — L Nl BYEEOGAE A BT A Z LR TX B,

ZIT, £2OFRMBEITOWTI S LR S PN EAY Y (TR 2048s 0> TR ARy ONHHEE RS 2 H
EL, FBHROEE LAY =27 M C (f) EBIRIRFOREE LY n 22T bV C, () ZRHiliL
7.
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FDI, AT, BONT ST =AY "Ly o AARY MVEFEE ST — 227 b, HEl
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30 + 1989/06/24 04:59 MIYA No.1(GL-1m) TR+
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w%ré%:mﬂx%%fi G D 2 LILTE ARV, KENREHMIIGFRARS Z L8 TE 5. HlziE, Nol Bl
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BS(GL—22m) 2B\ C B & TR ON A ORI K D RIS/ NS D Z L2 XL 72 H DT
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RSO e —L 2 2O TIE 2 BHRLED F 55 5 W T I B TR E £ DM Ay DR R &
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DHEE R DA e T D, X6 TIEE 5 Vo TeFiE e b — L U ZDIR FICHENZ AT TR L. AR
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PR 7 T
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Ground Transfer Functions of Seismic Waves
Propagating between Vertical Array Measurement Points

IKEURA Tomonori”

1) Member, Chief Research Eng., Kajima Technical Research Institute, Dr. Eng.
ABSTRACT

A statistical method of analyzing vertical array seismic motion data is proposed. This method separates observed seismic motions into
coherent wave components (“‘signal components™) and incoherent wave components (“noise components”) in the frequency domain,
where the signal components are defined as perfectly correlated components between array observation points, whereas the noise
components have no correlation. The method is applied to the MIYA vertical array data in order to reveal amplitudes of the signal
components and the noise components at each observation point. The results indicate that the signal components are in general more
dominant than the noise components at all observation points. However, the noise components become dominant in the frequencies
where cancellations of up-going and down-going waves occur at down-hole observation points and in the higher frequencies at the
surface point. This indicates that the noise components are not negligible when interpreting wave propagation phenomena in the
ground using vertical array seismic motion data. In fact, ground transfer functions evaluated from only the signal components have
higher peaks and deeper troughs compared with the usual ones calculated directly from observed data. In order to clarify differences of
ground parameters inferred from these ground transfer functions, optimization analyses of ground parameters are conducted using the
transfer functions of the signal components and the usual ones, respectively. The results indicate that damping factors inferred from the
ground transfer functions of the signal components are smaller than those from the usual ones especially in the low frequency range.
In conclusion, the noise components in vertical array seismic motion data suppress peaks of the ground transfer functions between
array points and consequently cause overestimation of ground damping factors at low frequencies.

Key Words: Strong Motion, Vertical Array Observation, Ground Transfer Function, Optimization, Damping Factor
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