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Fig. 1 Flowchart to calculate proposed seismic intensities
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Table 1 Comparison of current and proposed seismic

intensity scales

M [ d
1995 JR 6.48%6.63(59.4
1995 6.49%16.39]20.2
1995 NTT 5.83]5.94]16.1
1995 JR 6.15|5.92| 7.2
1995 6.12(5.73] 6.5
1995 JMA 6.43]16.09] 3.2
1995 5.69|5.84| 2.4
1995 5.70|5.57] 1.7
1995 5.74(5.70{ 0.0
1995 5.95(5.54( 0.8
1995 5.70]5.71] 0.0
1995 JR 5.4215.33] 0.0
1995 JMA 4.5414.40] 0.0
1994 5.82]15.57] 1.9
2000 6.0115.92) 1.1
2000 K-NET 5.8215.76] 0.0
1993 JMA 5.95%5.64( 0.0
1993 6.15]|5.44] 0.0
2001 K-NET 5.63]5.27] 0.0
2001 K-NET 5.57]5.16] 0.0
2001 K-NET 4.9814.77] 0.0
1997 3/26] K-NET 5.53]5.49] 0.0
1997 5/13] K-NET 5.92]15.39] 0.0
I * 2 ,
Ip: d:

: ‘).




METHOD OF CALCULATING SEISMIC INTENSITIES CONSIDERING
STRUCTURAL DAMAGE AND HUMAN BODY SENSE

1 2 3

1

Y uki Sakai, Earthquake Research Institute, The University of Tokyo, yuuki @eri.u-tokyo.ac.jp
2

« )

Tatsuo Kanno, Nationd Research Inditutefor Earth Sdenceand Disseter Preverttion, kanno@bosai.go.jp
3

Kazuki Koketsu, Earthquake Research Institute, The University of Tokyo, koketsu@eri.u-tokyo.ac.jp

SUMMARY
We have already shown in our past study that structural damage has a good correlation with elastic response spectra of
1 to 2s. We here show that low seismic intensities based on the human body sense have a correlation with elastic
response spectra of 0.1 to 1s, and so we propose a method of calculating seismic intensities using earthquake response

spectrain order that correspond to actual structural damage in the high intensity region and to human body sensein the
low intensity region.

) ’ ) )

Key words: Seismic Intensities, IMA Seismic Intensity Scale, Structural Damage, Human Body Sense,
Response Spectrum
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Table 2 Strong ground motion records and building damage ratios in surrounding areas

PGA PGV Iy Vy A, d
1995 JR 742.7|161.9|6.48%391.6(1737.4|59.4
1995 834.01139.8(6.49%305.6(1395.9|20.2
1995 NTT 331.3| 91.2(5.83|188.3| 819.2|16.1
1995 JR 690.4| 91.7(6.15|185.2| 811.7| 7.2
1995 794.0| 86.7(6.12|151.4| 666.4| 6.5
1995 JMA 847.9| 96.6(6.43|220.9| 864.7| 3.2
1995 340.7] 57.9(5.69]169.3| 734.9| 2.4
1995 551.0| 60.2(5.70|127.6| 524.3| 1.7
1995 473.2| 64.8|5.74(145.9| 623.8| 0.0
1995 555.9( 64.2|5.95(123.2| 498.6( 0.8
1995 368.0| 79.8|5.70|148.8| 694.6| 0.0
1995 JR 253.0| 41.5|5.42| 70.2| 296.7| 0.0
1995 JMA 83.1| 19.5|/4.54| 40.5 174.7| 0.0
1994 433.7| 49.2|5.82(103.4| 396.8| 1.9
2000 762.6| 88.3(6.01|184.3| 750.9| 1.1
2000 K-NET 435.6| 54.1|5.82(156.1| 645.5( 0.0
1993 JMA 752.3| 45.8(5.95%100.8| 385.9| 0.0
1993 1615.6| 58.3|6.15| 64.1| 123.2| 0.0
2001 K-NET 450.4| 32.6]5.63| 57.3| 205.8( 0.0
2001 K-NET 509.3| 33.4(5.57| 52.5| 166.2| 0.0
2001 K-NET 641.6) 11.8(4.98| 21.7| 61.3| 0.0
1997 3/26| K-NET 542.8| 37.7|5.53| 51.7| 189.9| 0.0
1997 5/13| K-NET 978.0| 47.5/5.92| 64.9| 195.1| 0.0
PGA: (cm/s?), PGV: (cn/s), 1z *
2 , Vi, Ay 5% 2
1 2 (cn/s, cn/s?), d:
(%) 2000
d 1/2 5 PGV
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Table 3 Comparison of current and proposed seismic intensity scales

L | 1| 1| 1e |c] d
1995 JR 6.48%6.63(6.07|6.63(1(59.4
1995 6.49%16.39(6.13|6.39] 1(20.2
1995 NTT 5.83|5.94(5.53|5.94]| 1|16.1
1995 JR 6.1515.92(6.03|5.92| 1| 7.2
1995 6.12|5.73(5.83|5.73] 1| 6.5
1995 INA 6.43]6.09]6.36[6.09] 1] 3.2
1995 5.69|5.84(5.55|5.84( 1 2.4
1995 5.7015.57(5.66|5.57| 1| 1.7
1995 5.74]|5.70]5.46(5.70[ 1] 0.0
1995 5.95|5.54(5.94|5.54] 1| 0.8
1995 5.7015.71(5.38|5.71{ 1| 0.0
1995 JR 5.4215.01(5.33|5.33[ 2| 0.0
1995 JMA 4.5414.49]14.40(4.40| 2] 0.0
1994 5.82|5.37(5.77|5.57| 3| 1.9
2000 6.0115.92(5.84|5.92| 1| 1.1
2000 K-NET 5.82|5.76(5.54|5.76{ 1 0.0
1993 JMA 5.95%15.35(5.93|5.64| 3| 0.0
1993 6.15|4.92(5.95|5.44( 3| 0.0
2001 K-NET 5.63|4.82(5.73|5.27( 3| 0.0
2001 K-NET 5.5714.73(5.59|5.16{ 3| 0.0
2001 K-NET 4.98(3.90(4.77|14.77) 2| 0.0
1997 3/26(K-NET 5.53|4.72(5.49|5.49( 2( 0.0
1997 5/13| K-NET 5.9214.93(5.84|5.39( 3| 0.0
1y: * 2 , i @
Ly, Lt (6) Iy, lIp: Fig. 5
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Fig. 6 Relationships between current and
proposed seismic intensities
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