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SUMMARY

Microzoning research need new approaches for increasing
safety of urban area. One of these approaches is to search
potential earthquake hagard from viewpoint of disaster prevention
technology and to transfer more steady urban structural system.
The authors explain the dynamic ground classification map of
Kumamoto City by Kanai's microtremors observation and report
that good agreement exists between above classification and
geologic units. Moreover they report the basic potential earth-
quake hazard maps for Kumamoto City. These maps show existing
earthquake risks and give useful information in case of choosing
adequate structural system anu strengthening method.

INTRODUCTION

Renewal of computers made remarkable progress in earthquake
resistant design of high-rise buildings. Cities are undergoing
a change against modern construction techniques and are creating
new urban space. Many reports about past earthquake damage show
evidence of relations between damage of buildings and ground
conditions of the site of construction. Fron viewpoint of design,
it is desirable that optimum design of building-ground system is
considered to earthquake input. In this case, it 18 necesgary at
least that dynamic properties of ground at selected site of con-
struction are clarified in detail. If we can get these data all
over regions of a city, we can make an earthquake resistant
urban planning to consider surface ground conditions as Fig.1.

THE GEOLOGY OF KUMAMOTO CITY

The geology of this area is characterized roughly three
categories,namely, Bed rocks, Aso volacanic rocks and river
terrace deposits. From viewpoint of geological structure, XKumamoto
plain has a kind cf basin structure surrounded by Bed rocks. Aso
volcanic rocks and Ago volcanic ash are deposited thickly in this
basin., he fact that few latent faults locate in Kumamoto City
and its surburbs is reported by Watanabe et al. Ref.1)
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OBSERVATION AND ANATYSES OF MICROTREMORS

The authors executed microtremors obsgrvat;oarwhlcn 1awp?uer—
ful tool for microzonztion at about 200 points in Kgmamopg City.
Kumamoto plain is classified topographically mOtha}?,»P?ﬂfw?Q‘v“
and alluvizl plain (Alluvial fan, Ngtural 1ev¢e,ﬁ1uVLup%i?ndugcg1L
, Paddy soil, Bank, Delta and Reclaimed land ). ﬁhe agLMO{uqu@u
seismometer ( Natural Period = 1.0 sec, Damnping gactor = 0.7 )
for microtremors observation as same conditions in KmnuL’w‘mzqyn—
tremors observation and measured displacement on the ground. fhey
measured microtremors during 10~15 minutes at each poqu.Anh hie
time of measurement, they choose condition of low urt;$1gmql N
dizturvence and made efforts to get good record. Local wind effect

wes eliminated by windbreak.In laboratory, NS compongnt of micro-
5 31 e ey v e v .

tremors were analyzed by Fourier spectrum analyzer. ite nccuruc

of Fourier amplitude spectra depend on the length and avoraging

of the record, noise level, traffic noise and wind velocity etlc.
After checking the results of analyses, the zuthors found
the following conclusions: o
1) Kinds of ground are cleary related to topographicnl clooui-
fication in geology.
2) In Kenai method, borders of predominant period on ground |,
IT,IIT and IV are 0.15,0.35 and 0.65 sec in Kumamoto City.

SH WAVE VELOCITY AND AMPLIFICATION IPACTOR

In discussing the characteristic of subsoil, another fnctor
is SH wave velocity. In Kumamoto City, few 5H wave velocity were
gained by field test. The authors estimated the value of Sil wave
velocity from data of field test and microtremors predominiat
reriod. Estimated SH wave velocity in first and second Layers
shows in Fig. 8 and Fig. 9. Moreover the authors eslbimuted the
amplification factor by subsoil in case of accelerction nnd vel-
ocity based on Ref.3). Estimated amplificatiorn fuctor shows i
Fig. 6. and Fig. 7.

ENGINEERING GEOLOGIC UAPS

The authers reperted some basic potential enrthquuke hawird
maps for Kumamoto City as follows: Wooden Houses collupued by
1889 Kumamoto earthquake, Active foults,Liquefaction, tank {nilure
,Risk zone for High-rise or Low-rise R/C buildings,Risk zone for
0ld or New Wooden Houses. The data on damage by 1889 KumamoLo
earthquake is very few. The relation between point o Wooden
Houses collapse and the characteristic of subsoil or the sctive
faults is very interesting. Liquefaction and Bank failure nre
expected to occur on alluvial plain. Risk zones for High-rise
(>5F) or Low-rise ({5F) Reinforced Concrete building and for lew
or Old Wooden Houses were settled from viewpoint of "quasi~
resonance state in their freguency domain",

24



of

1)

2)

4)

5)

6)

ACKNOWLEDGEMENT

The authors express their sincere gratitude to the Professor
Tokyo Institute of Technology, Dr. Hiroyoshi Kobayasnhi.

REFERENCE

Kazunori Watanabe: Studies on the Aso Pyroclastic Flow Deposits
in the Region to the West of Aso Caldera, Southwest Japan,

I: Geology, Memoirs of the Faculty of Education, Kumamoto
University, No.27, 1978

Kiyoshi Kanai and Teiji Tanaka: On Microtremors VIII, B.E.R.I.
Vol.39,1961

Saburoh Midorikawa and Dr.Hiroyoshi Kobayashi: Isoseismal map
in Near-Field with regard to Fault Rupture and Site Geological
Conditions, Trans. of A.I.J., No.290, April, 1930

Ai'vichiro Tanake: Development for Classification Method of
Surface Ground Conditions by Dynamic Properties from Kanai's
Microtremors Observation, Third International Earthquake
Microzonation Conference, 1982

Ai'ichiro Tanaka: Seismic Microzoning Technique using Micro-
tremor Observation in Urban Area of Kumamoto City, Asian
Regional Conference on Tall Buildings and Habitat, 1982

Aitichiro Tanaka and Kenji Migita: Research on Seismic Micro-

zoning of Kumamoto City by Microtremor Observation, BUTSURI
TANKO?GEOPHYSICAL EXPORATION) Vol.3%5,No0.6,1982

25



SUTUOZOIOTH OTWSTAS IOF 1IB8UOMOTA L'B1g

L4 Tl

ATREL 2] L3UUTS dgu-”m SYRISTSIC EYTODRINYL IO SOIIVOIIIN

301¥1519
T ATEEN J0 OXINGTIL ¥ILISYH

JELIINLS ~
40 LLIINYAd GRY ALL7¥Ad

ISRO4SI
3011E GRYT

I8N
AYIINILOL KOIZYEEATIT
303343 ARAYEIQ40L
STIIVRORY AL1AYED
1007052 3OYJENS
SO1ROIOTLONS1S

IUALOOYES 40 ALITLIING

_ I214IE1Q HOYZ HIIA Yo1s1q 1 —
40 IMOTYH ¥ HEoKTT _ —-ﬂ xaienainy oiwsius [* (RULUE i 1

SO¥00TY NOTION TKNOED FOIJON GROCIC DNOWAS
TITNDHIUYE 4O NOIIYANZSEO 2MOMIS ISTd BIIR NCSIWYINOD 40 FOIIDIATEE TIDIISIITIS

Q0I¥T1 INYKINOTT¥L
QO1WZ3 A¥EAZ WIEZ NOILYNYTIDOY
HOILYEE 1220y RARIXYR

S¥IISTSIC FXIND

-AI¥YZ SNOIATEZ O SESXTYRY AUI00TIA KOKIXVK XOT10K QXOO¥D
INIHIOVIISIN WONIXWH TXYADHL) aged
("1°8°H JALISRIINT TVHIJNdE NvE 20 B0T30
o~
~
X33 o avH_ININOZOND TN JYX_ONINGZO¥DIN A3 ROIIYOIJ1d0R WHAY1 30YJ¥RS 20 IONINTANT

~, -

SAYA TAYRD
HINYE INZGIONL 4O NOILYWIiSY

I¥OTEI KOIIDTLITE TIA1IUM

YN

JAYA 1YYDO
NOTLMMINISIQ QOL¥2d INYNINOAZHd

HINYY INACIONI 1YDIizwoand

~
A.

RNQYD
40 QXIT IG XOTLYDI4ISSTTO

AU NOTIOH UNMONO IAYRBILHYE
¥O 1IN (NISID 401424 30 HC10YJ NOILYDEATTLAY

|

QOTHEd INYNINOQUHd HIYA 'LIAY¥E 0 YORN(

ONI300T X1ID0T3A HIIA ONI¥OZ

120M1%9_JINSIZS 1V
IAYA TATOOHINVE 1YDI1T¥0IHL

[[xootonstas rorsotaxx

TIGON LINYV4 40 NOILYKIN¥I1ZQ

SISATYRY YATHOO

ﬁ

1SN¥D HLNYE 40 TWnLomeis |

{dA Fue 9p )A11DOTIA
HAIA JUALONYLS QHNOUMUIUNN

aNNONY K1 OKY O

WLYT 30YJuAE
40 NOILIUKOD TYDI2010%D

YI¥Y 2JUNOS
OINSIIF 4O KOILYNIWNZ1SQ

¥OWIYIOUOIH 4O HOTIYAHASHO

YI¥d ONINOE ONILSIXT

26




At.Oyems

R.Tubey

At Toshime

4 Hagaaine
Hoht ltne

HE.FTnbo
At Nonmyo gL
He.Zehigamt

Takumabary
tarvece

Sutreny
- Kuvamt sy
R.Xiyama

Xeveahiry
R.Xaee

'
an an wus L
v
- ax &
g - arazean  axo
e 1" ! axn

S,

'
ocs

M

MM u o areee s Ll an ars  opax on

“

T an
= ter a3 an an
" N an oy ax o1z ams on
SO AN ar Q43 o3¢ 27 an @0 anax
LT ; s

RN

axanr @ an
04
2
P e Rl R
g St
. i AN

R

Fig.4 Distribution of Geologic Fig,5 Predominant Period of
Tremors

.

Amp.Factor
for Velocity

Amp.Factor
for Acceleration

SH-Velocity
(1st Layer)

Fig.9

SH-Velocity
(2nd Layer)

27



fudexBodog, 90vIaIng pPue POTIBI IUBUTIWODPSII OL°*Std

111 II11-.11 111-.11 +11 111 211 11 11-1 QGHNO¥D 30 QNRIX

JIAIT NVd SEIY0DALYD
aNVT QIWIVIOAY ANVE IVINLVR TVIANTIV Y413d 1I0S A@dvd  FOVH¥IL RIVINRNOKW 01207080

m - 1 11

F0s°0 L I1

1AL

.

i

T
T
T
A

n
El{ll

| .

IIT

T
T
T
T
T
-r
Q
o
.
-

]
,1Ll1J§}1_ Lo
)

l

5

XIND OF GROUND

PREDOMINAN

28




Damage in 1889
Kumamoto Eq.
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