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Relationship Between the Intensities and the Spectra

of the Seismic Ground Motions

Kazuo MATSUMURA

Many ground motions were recorded by the earthquakes that occurred in the northwestern part of
Kagoshima prefecture on March 26 in 1997. Fourtynine strong motions are analyzed that were recorded by
the seismographs of NIED at Miyanojyo, Sendai, Akune, Ohguchi and Izumi around the seismic regions to
analyze the relationship between the intensities and the spectral characteristics of the seismic ground
motions. The records are classified into four or five classes by the magnitude of the peak ground accelera-
tion and the mean Fourier spectrum and the mean velocity response spectrum in each class are calculated.
It is recognized that the predominant frequency of the seismic ground motions is lower as the peak ground

acceleration is larger.

Keywords: earthquake, strong ground motion, seismograph, Fourier spectrum

1 L&

WEBEND AT MV E RSB il
BFHEARBL Thw27-08HTH L, HEBKIAE LS
b & a—F—IREBEANES L BBl AT PV
MEZLIEIZHSNTVDEH, FRIIMAT, Bl
BN IIIERIEEA R E VO BEI ORI HKE
{BBIZDNTARY MUVEENEDL LD TIE vt
W5,

LAaL, MEB L FEMBIE O AT M VIR % i
L7-HFE T, WEEHE DHEIZV LI HiErdH
B-HTHe HENSVEVLIRELD Y, FOMLR
L LTI RV,

19974F 3 A26H (M=6.5)& 5 H13H (M=6.3)D 2
DHEAARETIERBRILATHETIENLDOE
B T4 OMELFIBON, £2T, BilETH
D BT 5 A ORFEETT O K-NET95 & it 05k
FEED S HEBI DGR SHOFEH AR PV E KD THIE
B0 S & AT PO E OBRE#ART,

2 WRELEEMITHR
Fig. 1 IZHEM B ILILTE R D 3 A26H & 5 H13H ®

Frl14 5 H31H S
BB A T SRR R

KELHRARETHHLLIHIHOBERNELOT, £
R 0 BER S (KNET) % + T, KL 72/h3¥K
(E.S.) & w5 (HS) *MT/RT, M THAZE#HM
EAREWART, T/, ERET L OERT, OEH
&Hr, ORIERGOMNELRT,

SRBREND AT PVERTIZH V723 R IR 2 ) B
tr, @23 (Miyanojyo), JIIF(Sendai), BIAMR(Akune),
Wik (Izumi), AK[CT(Ohguchi)D 5 #ETH 5,

AT O R E Lo RS, ERRILIRAY19974 3 A 26
Ha b 1ERT, KBTI L 2 RIEMEBEAEREIZ3L.9°

icenter

!\ \Tzk uuuuuuuuu
¢ KNET _\N"“a\
20 4 ) ) Aftershock region L 320
B ,,\ﬁ __\from 3126 10 5/12
U Akun \ =~ -
on 47

Ly

319

Fig.1 Epicenters, aftershok regions and seismograph
stations



82 OB Ok L % B R

72 H 8 41 5 (1999)

Table 1 Earthquakes and strong motions used for

analysis
. epicenter {depth| Miyanojyd Sendar[ Akune ] lzumi__| Ohguchi
No | day and time |-REEREICR)] M TEIN-SIE-WIN. SIE-WIN-SIE-WIN-S[E- NS
7-0326-17:31]320]1304] 8] 6.3] 493] 434] 224] 211] 131] 203] 542| 727] 193] 30
7-0326-17:39320]1303] 8| 4.7 142] 163] 48] 63 31] 31 191] 60} 7
7-0326-18:05|320[1304] 10| 4.5] 138]211] 39] 45 i8] 20 44] 54
4197-0326-18.30320]1304] 14| 4.0[ 113]232] 21] 22| 13] 13 21] 22
5 197-0326-19:45]32.0[1304] 10| 3.7] 67[1 59 7 9] 1
6 [97-0326-21:15320[1300] _21] 4.3 26] 2 3] 18] 27] 15] 10
7 197-0: -22:24 0[130.4 11] 4.4]149]132 7 5| 4! 5! 4| 3
8 [97-0327-05:19]320[130.4] 0] 4.1] 77]188 3 16 6] 1
9 [97-0327-21:26]320[130.3]__10] 3.8] 25| 14 5 24] 4 3
70 [97-0328-02:51]32.0]130.3] _13] 40[ 34] 30 14] 34 4
1197-0329-22:13[320[130.3] _ 6] 38] 30| 22 15]_49] 38] 11] 17
12 [97-0401-02:14[32.0[130.4] _10] 3.7] 71| 96 5[ o] 8 8 1
3 197-0403-04: 0]130.3 9] 55 179{124] 1 8 163] 21
4197-0404-02 o[1304] T0[ 47 71| 24 5] 56[112] 52| 52|
5 97-0405-1324]320[130.4] 8] 4 66 ol 72[120] 68] 72
6 |97-0406-04:42|320[130.3] 10 i 8] o[ 20 7] 8]
7 08-1721]320[1304] 8] 3. 4 a1 217
0 0]320[130.4] 10| 49]330] 266] 35 51| 38] 58] 7 18] 71
0 0/130.4 01 4 82{106] 19| 2 1 1 4 11 83
0[1304] o[ 35[ 75 87| i 2 5.7
o[1303] to[ 37 22[ 17] 6| 6] 13[ 18] 27| 3
04] 7] 35| 53] 56| 9] 11 4 8 2] 1
03] 8] 62[901]902[318] 300] 125] 156] 443 726] 176] 17
03] 10] 47]182] 141] 34] 57 11] 29| 40| 40| 30] 30
0. 10 §‘4¢ 47] 19§ 1t 2 6 5 71 11
03] 10] a5| 3al112] 16] 22] 2] 2{ 6] 6| 3] 6
911303 10] 44| 211]201] 35] 57] 14| 19] 42| 32| 10] 18
7 0]130 5[ 38| 14] 17 57 1] 23] 9] ¢
7 9[130 7 ] 17 8 8
7 0[130 g 33| 66 3[ 7] 12] 20| 3] 3
7-0627- [1304] 10| 41| 82| 80| 13| 13| 3] 3| 13| 19| 23] 22
7 — 0.4 8 4] 4 4 4 7 7 7
7-0703- 130.3] 8] 32| 15] 36] 10| 13 Tl 9
4[97-0726-18.36]32.0[(304] 10| 43137110 0] 5] 12] 18] 35| 24
5 [97-0730-14.40]32,0[1304] 7 9 2 5[ 5
6 [97-0926-2351]32.0[1304] 7 7] 38 a4 9 7
7 197-1002-21-12]32.0[1304] 7] 34] 12] 12 2l 6] 6
8 [97-1007-10-19]32.0[1304 6] 24] 36 5] 7] [ 33| 34
39 [97-1103-1444]32.0| 1304 13 17 2 5] 5
40 [97-1214-00 91130 1] 15 3[17] 15] 3] 3
41 [97-1225-00 130 19] 32| 3a] 28 4] 18] 16] 6] 10
42 [97-1225-18:58 1303] 7] 34] 5 26] 25
43 [98-0105-0307 130.3 3 14 14
44 ]98-0110-18.26]31.9130 4 1a] 20] 29 3 a
45 [98-0125-09:51]32.0] 130 4 2a] 19| 5[ 6 14] 15] 2
46 -0210-10:5 0 1 1] 271 12 11 7 4
47 198-0215-12.4 0 11]_14] 33] 34 8 5 4
48 [98-0303-08.30]31.9] 130 37] 44| 1] 53] 5] 6| 18] 18] 5| 4
49 [96-0303-16:39]31.9] 1303 38] 54] 44] 52| 2| 3] 20[ 12| 6] 6
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Table 2 Soil models
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(m/s) ((m)|(wm) fims) [am) [(/m'y [(mis) jim){m’) [(més) [(o) [(vm’) (ms).

H .
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! 2 155 | 180 3 141 ] 110 S| 1.54 ) 120 ?‘ 1.60 | 230 20 140 70
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Fig. 2 Mean Fourier spectra at Miyanojyo (& Z)
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