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Derivation of Empirical Seismic Intensity Equations
for Morioka Area
— Analysis Based on Borehole Data —

Hidekazu Yamamoro®, Taiji HAMADA ** and Tokumi SAITO”

Abstract

In seismic micro-zoning, it is necessary to know ground vibration characteristics in
each local area. Empirical equations proposal of seismic intensity in Morioka area was
based on borehole data using multi-variable regression analysis. In boring model, the
equation was derived by N-value and water level obtained from borehole data. In
ground infomation model, S-wave velocity and S-wave amplification were used in the
equation in addition to the parameters used in the first model. Two data sets were
sampled using a 250m square mesh and sampling at a point where both questionnaire
seismic intensity and borehole were examined. The former method is called mesh
model and the latter close-point model.

The results were as follows:

(1) Close-point model shows higher correlation coefficient than mesh model. This
suggests that vibration characteristics vary in area smaller than 250 m X250 m mesh.
(2) Ground information model gives higher correlation coefficient than boring model.
However, the model has only three principal components, suggesting that the equation
has too many predictor variables.

(3) Four variables namely: ground water level, averaged S-wave velocity between 0
and 5 m in depth, S-wave amplification and its pre-dominant frequency are selected in
derivation of the equation of seismic intensity using AIC test.
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Fig. 1 Location map of Morioka area in Iwate Prefec-
ture.
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Fig. 2 Geological map of Morioka area in Iwate Prefecture [after Iwate prefec-
ture, 1978].
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Fig. 3 Precise distribution of questionnaire seismic intensities at 250 m X 250 m
meshes in Morioka area.
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Fig. 4 Distribution of N-values obtained from borehole data.
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Fig. 5 Flow chart for constructing empirical equation
in this study.
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Fig..6 Relation between observed intensity and calculated one in boring model.
(a) 250m X 250m mesh model, (b) close-point model.

Vo THIE, EREZAONTOVAFEREFELR
Vo BRE 10m £ TOWYNHERERE I LIED
SIRAEBHIZATVBD, BRBD@ED AIC ORRGTIC
BT ZoZBIHIBE NS 20, BEHEE It

U DA BTN 2 S K& BEME LTV L
WEHHrE N B,

—5, EEAATOER, 3 > DEIEE T 90%
WL ERHEBLTWABZEMSHBHL 2o 2 F D, #1
HZEEL AHERAVTOIERIPERL TV SR EE
Zohb, £, AIC OREITW, #iZEH S 10m
FTOFHYNEOHE 2KV o F VDB RET
Hotots, 2TEEZFEMALZEF VTS AIC OfH
BIBEAEENLEL, FEEFLE L TRARS
THHIEEZEKRLTWS,

6. MERIEIRE T IVIC K BRI
bRt ¥—y v g TtEIoNT
WA HEOBEHBA > TVIEV, FEO LS BE
K57 — 4 A2ZET 2ERFERANTOFEDO—2 B
SRF A2 ST EYR S (BRE, 198D 236 %,
L L, KR CTRENT -y E2KET— 7 1cE
e 2 HEERAT 5, $74bb, N L BE%
Wi S BoEEEHEE CRH - %, 1978) 2 M
WTH BB RAEMA A EET B, £/, N
BOCEELTWAR—Y v 7 HIA TR ZOHES
PEEELOEEEEZ, BEINS KEE ZH
W Haskell (1960) @4 CHERAZFE L 1,

Z DA, WIEROFHE SN TV A HIE T 180 &
ThH b, Hif-EHIZ, HEH» S 5m KU 10m
T TONE S podE, HMIERETEICB T 5 0~10
Hz KU 2~6 Hz O PN O ¥4 153} O 1 s =68
JEE D 6 HETH %, 2~6 Hz OHEIFN % A
ZERICMAEAE, CORBEEPARERED
BB AR BEROBRIHIENT 20 5TH 5
(&, 1969), LI L, 3t 10 HH oHHE R % H
WTREEZHET 5, TR € 7 VO5GE, X
TOF— I BEAT DI 29HETH %,
210 HHTOERURATOBER, v v a®
FOUT BRI 043, IS E LTI
13078 L720, IESEE FUEROMHEEERL T
WBZENbhB (Fig. Do 12721, EHH 3
SDFEFETHY, AROMWEREL VAL EOM
Bz, FlRAEELTVLWAZ EAEKLTL
5, 7T, AICB/NETF W SHARFE 1L 5 3bH
ZEBOMAGOEERG LR, T KA,
O0~5m ¥ N {#, 0~10 Hz D H s = 88 e 54,
2~6 Hz OWIEED 4 THHD 73 2 BOlR X2 &%
BWEFNVEHBAL 72 (Fig. 8). MBEZAKIL 0.72
L0, HAZED 10 @h 5 4 H~OKIE R
I HAFEBIRE OB I3 I3 & A E T2V, AIC ¥
ETEEIN A HBEH RS E T VTR ONICE
mRRE @ RICRT, Bladic, REBICHL,
L AIT - TOEAR S PER L, Rk DT 2 A
rRERSEEICEET, . 3R L AR S B

NI | -El ectronic Library Service



Japan Society for Natural Disaster Science

HRKERZE J. JSNDS 15-3 (1996)

229

5.5

(b)
5.0 R=20.78

4.5¢ T

4.0

CALCULATED INTENSITY

3.5
3.5 4.0 4.5 5.0 5.5
OBSERVED INTENSITY
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