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FUNDAMENTAL STUDY ON SEISMIC HAZARD ESTIMATION
OF VARIOUS TYPES OF STRUCTURES IN URBAN AREA (2)

By Akio KITAHARA and Teizo FUJIWARA

Synopsis

When assessing the overall safety of a city in time of earthquake, a most important factor
is to accurately estimate the earthquake hazards of buildings in the urban area. In previous
study, we have used a simulation analysis to obtain the earthquake response characteristics
of traditional wooden houses. In this study, we successively used a simulation analysis for
low-rise reinforced concrete (RC) structures as a first step in establishing a seismic hazard
estimation method for various types of structures. Simple formulae, based on our results,
were developed to obtain the maximum response of low-rise RC buildings. We used these
formulae in a study of the city of Kyoto undergoing a hypothetical earthquake.
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Fig. 1. Distribution of the shear coefficient obtained from past surveys.
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Fig. 5. Time histories and power spectral densities of input waves.
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Table 1. Story deformation angle corresponding to each damage level
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Fig. 9. Comparison of the damage ratio by 1978 Miyagiken

-oki Earthquake (Left: actual damage, Right:
estimated damage ratio).

4, RCH#EEYD 2 2L — g B

HIER TS L o REREYOBE L RAROFEEZHV T, EE RCEESWO—BZIGEMER 2 BIEYT 2
T, Y3 al—¥a VR ETo T2,

4.1 ANHHRHHOFHE

YIav—va VA 2 ASTHBE IIFEREASEEORS LAk, BE - EFL5IC L 2RE
BOFMEHBHEEEEZRLLEZBNEH O S 2L —Ya v FRCD SHANVTRD L, COFEICLIA
W, BEShIHBO=F 2 - FMEBRIEH A LV ERECOMBEINEOND, £/, NBET2
REHWR DTN LTSN I ERT NI A—F S, BL UMHiRD» S HBE E COREX 4, K k> T2 DEBEH
BOFHRHBEELRD S 1, BROCEMETOEBOMBE N 32V — 83, ZAFERZ LT
YIialb— FENTATMBEO—HIL LT, M=7.5, A=45 km OHBHRE L ZBE0O, HEEHAD
Fot (RO Fig. 13 2) B3 2 REMBEIONEERRE £ 87 — 227 b vk Fig. 10 107, &
BIREEUS, Bt (1 FB) T30~4O0H BETHY, HBIKS L B3 CONTREBIZET
L, ¥4 FL TR 15~20H, kx> TWw3,

YIal—va VBT ETIYELD, HRELIERFA-IEUTIEET, BRIEHEA KOV TIE, &
BABLOHBOR L LT A=45km, BWHIBOME LTA=140km O 2ERA LY, %72, v 7 =Fa
— FMiZ2WwTid, A=45km DFPE, 6.5, 7.0, 7.5, 7.80 4 f&IH, A=140km OHBE, 7.0, 7.5, 8.0,
85N 4L L, POV TSEEOEBEEER L, MBS A —% S, koL TIRER - BFIc L 25
B TD S, HOLMESHL THEOHBEOB L LT—0.2, KO LLHIBOH L LT0.60 28 %, d, iwD

— 9 —



158 FRGEFATER £328B-1 F1, 4 (1989)

8 i g1
- Site-B 8 Site-B
* JN‘ ﬂw E
3 Mt
Ja g
3 ‘ ]
o2 HAX:552gal 3
'o.00 ' 4.00 | 8.00 ' 1200 ' 16.00 | 20.00 &
.8 Site-E
=t T L T T T T 1
; v.00  4.00 8.00 12.00  16.00
: Mo .
#o W 8 Site-H
8. g
ez MAX: 488ga1 -
i T T T o8B
- 0.00 12,00 | 16.00 @ 20.00 » 5
*ol Site-H 1
—ud
av 8
o 54
do ‘"““WWHW”'WL‘M”UYJ“W'”VW“““'“““ ’ 8
=g KAX:438gal ]
= '0.00 T400 | 8.00 | 12,00 | 16.00  20.00 8
§§~ Site-L 02.00 " 400 | 800 @ 1z.00  16.00
gy 3 .
O - i Site-L
3 KAX:418gal b
oo | 200 | 8.0 | 12.00 | 1600  20.00 *g
TIME(SEC. ) ]
8
o
8
.00 | 4.00 8.00 12,00 | 16.00
FREQ. (Hz)

Fig. 10. Time histories and power spectral densities of simulated input
waves.
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Rmax (%10 3rad.) (¥=7.5, A=45kn)
imw%

10

|

1 2 1 Cy
Soft Ground(Sn=0.6,dp=150n): 0 ¢=0.5, ® a=1.0
Firm Ground(Sn=-0.2,dp=30m): 0 «=0.5, Wa=1.0

Fig. 11. Average maximum angle of story deformation (Rmex) - shear

coefficient (C,) relation for RC buildings (When M=7.5, A=45

km).
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Fig. 12. Relation of the Maximum values of input motions to the average maximum angle
of story deformation for RC buildings.
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Probability Density function

Fig.
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Fig. 13. Estimated maximum acceleration and velocity of ground motion
in the city of Kyoto during hypothetical earthquakes.
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Fig. 15. Distribution of the maxi-
mum response obtained
from our analysis.
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