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The 33rd Symposium of Earthquake Ground Motion (2005)
Introduction

J
Hiroshi KAWASE

At the beginning of the new decade of our continuous 30 years activity of the Committec of Earthquake Ground Motion last
year, we have started a series of discussion on how to apply the results of our earthquake ground motion research to the

seismic design. To make it clear what we have achieved and how we can transfer our state-of-the-art knowledge to broader

range of users, we need to cover various issues of strong motion prediction and design ground motion specifications based

on it It should include, but not limited to, source studies, path attenuation, site effects, soil-structure interactions, and code

provisions. This year we decide to discuss issues related to the seismic hazard map of Japan, which consists of two different

approaches, namely probabilistic one and deterministic one. We expect to share our up-to-date information with researchers,
engineers, and practitioners for broader application of the seismic hazard map to the anti-seismic design of buildings.
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NATIONAL SEISMIC HAZARD MAPS OF JAPAN

RS IRAT
Hiroyuki FUJIIWARA

The Headquarters for Earthquake Research Promotion (HERP) of Japan published the national seismic hazard maps of Japan in
March 2005, which was initialized by the carthquake research committee of Japan (ERCJ) on a basis of long-term evaluation of
seismic activity, and on a basis of strong-motion cvaluation. The National Research Institute for Earth Science and Disaster
Prevention (NIED), in the meantime, also promoted a special research project ‘National Seismic Hazard Mapping Project of Japan’
to support the preparation of the seismic hazard maps.  Under guidance of ERCJ, we have carried out the study of the hazard map.
The hazard maps consist of two kinds of maps. One is a probabilistic seismic hazard map (PSHM) that shows the relation between
seismic intensity value and its probability of exceedance within a certain time period. The other one is a scenario earthquake shaking
map (SESM). For the PSHM, we used empirical attenuation formula for strong-motion, which was followed the seismic activity
modeling by ERCI. Both of peak velocity on the engineering bedrock (Vs=400nvs) and on ground surface are evaluated for sites
with approximately 1km spacing, The potential JMA scismic intensities on ground surface are also evaluated by using an empirical
formula. For the SESMs, based on the source modeling for strong-motion evaluation, we adopted a hybrid method to simulate
waveforms on the engineering bedrock and peak ground velocity. In this project, we developed an open web system to provide
information interactively and retrievally, and named this system as Japan Seismic Hazard Information Station, J-SHIS (hitp://www.j-
shis.bosai.go.jp/). We aimed to distribute a process of uncertainty evaluation and to meet multi-purpose needs in engineering fields.
The information provided from J-SHIS includes not only results of the hazard maps but also various information required in the
processes of making the hazard maps, such as data on seismic activity, source models and underground structure.
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Long-term evaluation of carthquake activitics
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High frequency level of acceleration source spectrum

¥

Inner characteristics of source \
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Asperity

Number, location, area, average slip, effective stress

Background slip area
Area, average slip, effective stress

Slip velocity time function, fmax
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Other characteristics of source

Starting point of rupture
Patern of rupture propagation
Rupture velocity
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Characterized Source Model
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SOURCE MODELING OFF SUBDUCTION-ZONE EARTHQUAKES AND
STRONG MOTION VALIDATION IN THE TOKYO METROPOLITAN AREA

MRt =g
RARFF IR T IV—"T

Kazuki KOKETSU Hiroe MIYAKE
DaiDaiToku I Research Group

The Tokyo metropolitan arca is under constant threat of strong ground motions mostly from future plate-boundary
earthquakes along the subducting Philippinc Sea and Pacific slabs. We introduced a method of building their source

models with a pseudo-dynamic approach and a hybrid of deterministic and stochastic ground-motion computa-

tions. This method was verified through strong notion validation of the 1923 Kanto earthquake. We upgraded
the ground motion simulation of the 1923 event using source model along the new geometry of the Philippine Sea
slab, geophysical-based velocity modecl, and efficient computational tool. The source process was inferred from

strong-motion, teleseismic, and geodetic data with the new geometry of the slab by Sato et al. (2005). The 3D

velocity-structure model beneath the Tokyo metropolitan area has becn constructed by integrating refraction, reflec-

tion, borechole, microtremor, and gravity data as well as ground motion spectra (Tanaka et al., 2005). We carried out

low-frequency ground motion simulation using these models and the finitc clement method with a voxcl mesh devel-

oped by Koketsu et al. (2004). The simulated ground motion is in good agreement with the seismogram observed at

Hongo in Tokyo.
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GROUND MOTION PREDICTION OF CRUSTAL EARTHQUAKE: UEMACHI FAULT SYSTEM AS AN EXAMPLE

BMOART ik
saIg g FHHER—
& R

Haruko SEKIGUCHI  Yuko KASE
Haruo HORIKAWA  Kunikazu YOSHIDA
Masayuki YOSHIMI

We have worked on a ground motion prediction study for the Osaka sedimentary basin, southwest Japan, to

develop a method for a high quality prediction by incorporating geological, geographical and geophysical survey data.

We constructed a detailed 3D subsurface structure model of the basin compiling the latest geophysical survey data.

For rupture scenarios, we performed dynamic rupture simulations under constraints of geological data about active

faults. Ground motion in wide frequency range were computed with the rupture scenarios and the 3D subsurface

structure model. In this article, we demonstrate our subsurface structure model, earthquake-scenario generation

process, and predicted ground motion for Uemachi fault system which lies beneath the Osaka plain.
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rA IR 1T K 2 Tt B O SRR ) T
STRONG GROUND MOTION PREDICTION IN KINKI DISTRICT FOR NANKAI EARTHQUAKE

BILRIE N0 %%
Katsuhiro KAMAE Hidenori KAWABE

Long period ground motions from the hypothetical Nankai earthquake (M8.4) occurred along the Nankai

trough have been predicted in Kinki district using 3-D finite difference method. We basically use the characterized

source model composed of asperities proposed by the Headquarters for Earthquake Research Promotion in Japan.

This model is based on the recipe for predicting strong ground motions from the subduction earthquakes by Irikura

et al. [1]. We pointed out that the characteristics (predominant periods and amplitudes) of the long period ground

motions change depending on the deep underground structure inside the Osaka basin. We strongly encourage the

structural engineers to investigate the seismic safety of high-rise buildings, base-isolated buildings and oil tanks

which are sensitive to the long period ground motions.
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Disaster of West off Fukuoka Earthquake and Related Topics of Aseismic Design
Optical Estimation of Local Seismic Effect

BHEE"
Naotsunc TAGA

Synopsis : The seismic activity, i.e. the site and the time of the generation of carthquake events, is generally dependent
variously on place by place. The frequency of generation of carthquakes is also dependent on plate-boundary events or
active faults events. The number of frequency period is about 100 to 1000 or 10000 years by the type of carthquake
generation. The Fukuoka earthquake in 2005 took place in the rarest place in Japan. The seismic design method of
structures is governed by the origin and the propagation path of carthquake, the soil layers and structural properties. The
effect of seismic activities on design method is represented by local coefficient of scismic zoning.  The weighted coefficient
is decided by previous historical information of local earthquake generation and is classified by four groups 1 to 0.7. The
reasoning comprehension is based statistically on the expectation value of 100 years or return period of acceleration record
on previous seismic records and information. Here in this paper, the basic concept and the quantitative analysis of seismic

zoning coefficient will be discussed by some destructive earthquakes.
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CHARACTERISTICS OF ATTENUATION RELATIONSHIPS OF SIMULATED GROUND MOTIONS
GENERATED BY THE PSEUDO-DYNAMIC SOURCE MODELING

=R
Hiroe MIYAKE

The past several years have seen substantial progress in physically based approaches to earthquake source modeling for
the prediction of strong ground motion. Using the characteristics of the dynamic faulting based on the frictional law, the
pseudo-dynamic source modeling has been proposed without carrying out the full-dynamic simulation. We explore the use of this
approach for predictions of wave generation from the source at higher frequencies, where important engineering needs exist. We
assume that wave generation is controlled by the product of maximum slip velocity and effective pulse width, where the maximum
slip-velocity is calculated using a formulation based on the dynamic rupture simulation and the pulse width is expresses as a product
of the rise time and a coefficient ¢, where ¢ is a function of the aspect ratio of the fault. Using these characteristics of the dynamic
faulting, we construct high-frequency source description that satisfies the above constraints. Once the slip-velocity functions are
obtained, ground motions are simulated by convolution of the slip velocity and Green’s functions using the discrete wave-number
method in the low-frequency range, and by the ray-theory calculation using isochrone integration in the high-frequency range. The
pseudo-dynamic approach provides similar waveforms and response spectra to those from the dynamic approach., We examine the
variability of the ground motions and response spectra, particularly in the extremely near-fault region within 5 km of the fault. For
identical slip and static stress drop distribution, variations in hypocentral location result in strong variations in the intensity of ground
motions, indicating that the influence from the hypocenter location cannot be neglected for ground motion prediction in empirical
attenuation relations.
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RSO S D EFE
PREDICTION ERROR AND AMPLITUDE VARIATION OF STRONG MOTIONS

I AR
Tomonori IKEURA

Strong-motion prediction error and amplitude variation of strong motions are discussed.

Strong-motion prediction error is devided into three types of errors: 1) error due to unspecified conditions, 2)

error due to incompletion of simple explession on the effect of specified factors, and 3) error due to random

characteristics of earthquake sources and/or seismic motions.

be reduced through the calibration analyses using observed strong motion data.

may be finally left unpredictable.

The first and the second types of errors can

The third error, however,

In order to evaluate the standard deviation of the amplitude variation

due to the third error, the analysis using pair of records consists of those observed at the same site due to

the different two events of which magnitudes and hypocentral distances are almost the same is introduced

and discussed.
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RETHEBAOHEENFRABRDER L RE
APPLICATION OF PROBABILISTIC SEISMIC HAZARD ANALYSIS
TO DETERMINE REFERENCE EARTHQUAKE MOTIONS

ANl
Yutaka ISHIKAWA

This paper introduces the principle to determine the reference earthquake motions in the guideline of
seismic performance assessment for civil engineering structures by the Earthquake Engineering
Committee of JSCE. Probabilistic approaches to evaluate the ground motions for serviceability and
scenario-based approaches for safety during or after an earthquake have been recommended. After that,
this paper addresses the framework to integrate the probabilistic and scenario-based approaches for better

practice of earthquake ground motion evaluation,
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Probabilistic Ground Motion Map and Seismic Zoning Coefficient

Synopsis

KN

Izuru Okawa

The seismic zoning coefficients for building design in Japan are briefly surveyed regarding their transitions to
date, research backgrounds, problems and tasks for future improvement in the structural design scheme. With the recent
appearance of the probabilistic ground motion maps proposed by the earthquake research promotion headquarters
established in the MEXT, it seems that we are forced to re-evaluate the design seismic force and/or ground motion. It is
a good opportunity to re-consider on the mutual concerns and involvements of the ground motion research and design
seismic force specifications. Those had not necessarily been efficiently linked together in the past.
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A A A B & BB T

DESIGN EARTHQUAKE GROUND MOTION FOR DYNAMIC ANALYSIS OF BUILDINGS
AND NATIONAL SEISMIC HAZARD MAPS

B A5
Arihide NOBATA

The National Seismic Hazard Maps which consists of the probabilistic seismic hazard map and that for a scenario
earthquake is published. This paper presents how to apply these maps to design earthquake ground motion for dynamic
analysis of the buildings. At the first, the regional difference of return period of commonly used design spectra at the
engineering base-rock is discussed. Next, the Earthquake response analysis and the risk assessment of the high-rise
building are performed based on probabilistic seismic hazard map and publishing synthesized strong ground motion.
And, it is described the important to get information of the assumption of source rupture process of the each scenario
earthquake when using these synthesized strong ground motion to dynamic design.
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