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VIBRATION CHARACTERISTICS OF BUILDINGS BY
MICROTREMOR OBSAVATION IN KUSHIRO CITY

By Akio KiTaHARA, Teizo Funwara, Tamotsu Suzuki and Nobuo ICHIKAWA

Synopsis

Structural damage of buildings occurred by 1993 Kushiro-oki Earthquake was relativ-
ity slight in comparison with the intensity of surface wave. The microtremor observation
of the R/C school buildings and the wooden buildings in Kushiro city was carried out to
make clear the above input-damage relation and the dynamic soil-structure interaction
effects. This paper presents the observation results and the consideration for the relation
between the damage level of structures and the dynamic interaction effects.

Because the natural frequency of buildings and the predominant frequency of soil-
structure system were higher than the predominant frequency of surface soil of many sites
in Kushiro city, the response of buildings did not show the remarkable growth. The
response was also decreased at the natural frequency of buildings caused by the decreasing
of input motion. These relation among above three frequencies correspond with the
damage level of the buildings.
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Fig. 1. Location of the school buildings and the wooden buildings for microtremor observation
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Photo 1. Shiroyama elementary school

Photo 2 (a). Observation system Ph.oto 2 (b). Observation system
(Main system) (Pick-up)
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Photo 3. Wooden building Photo 5. Wooden building
(Nusamai: site S) (Fumizono 2: site U)

Photo 4. Wooden building Photo 6.’ Wooden building
(Fumizono 1: site T) (Midorigaoka : site V)
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Table 1. Predominant (natural) frequency of school buildings

School Predominant / Natural Frequency (Hz)
Soil * Building Soil-Building (Coupled)

Musa 1.8 X 13.0 9.1

Y 9.1 5.7

shiroyama 3.2 X 11.8 7.7

Y 14.8 9.0
Kohan 6.7 X 16.8 4.2

Y 13.2 4.3)

* Direction X:Longitudinal Y: Span
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Table 2. Characteristics of surface soil of all observation site
(a) Site on Alluvium

Site A | B c D | E F |G| H i 3 K
Frequency (Hz) 15 10] 12] 13] 12| 08| 18] 08| 09| 37| 18
a:N< 10 6 5 — 6 6 - | = = | — 1 | 6
Depth (m) | b:N> 40 7 7 — =1 =1 9 — | 8 7 —
¢ Base 33 |38 |43 |48 |63 |58 |63 |48 38 23 |2
Average N value 7 10 — |20 13 34 29 — 129 26 8
(b) Site on Diluvium
Site L M| NJ|O P Q
Frequency (HZ) 44| 32 63100 |111 | 37| 67
a:N< 10 3 5 5 — 4 —
Depth (m) | b: N> 40 5 25 110 7 12 —_ 5
c: Base — - — — — — —
Average N value 4 {17 |17 6 |21 — |12
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Fig. 5. Relation among predominant (natural) frequencies of all school buildings
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(ROOF) @7 — )z 2~y b VB KU1 BERERE/NEM
(ROOF/ 1 F) Oz ~d, £/, Table 3iZid,
ChoOBl& D#HEA E - LHIRO SBIREIE, BYIOE
HEREMA T LD, UTRINOLORRIDEA SN
AREFEICOVTIET,

a) HuAg o SRIREIE & B

SEHeoRY (¥4 +S) 3HEF 30 m BEOK
Bt bichiB T 3, MRMEICIZ 15mBEORSICN
fE50 L oBWWHIBSELEYT 5, HHROBRHDO 7 -
RN MPRBYOREBLEIZONLE-ERE
4~5Hz (BB — I BRONZ, MEL (V) &
EUaoFgOMEEZER L BB TOATY
Bo ANRI PARPRVERL 10— 2FEZD
ER2~3Hz Th -7, £7, UBS (W) bFREICEHEA
HEch2d, TREPOBEHRCOBIENATSED,
HEELEVEHEEIS mEETH S, BB L~
BhOMA T N B EFEHITPE L, AT PAVRHE
DIRELHEEKELTEY, 20— RAKETRE

Whsa~8HZBEICH Bo 27, THL D SFVRIKICBLTHIBHNC AR O RELI T —2RF-T
W, —%, X (T, U) REEAEDITTHERS MR TSH 3, HEOR—-) ¥/ F-5R3{5h0
TV W HEBHBOBR IO VY, BUOERMROF-) v/ F—s2R5L, #EKXD 10
~15mEERNE0UTOELAVHBIHENT VS, X~} FVEHAREY -7 27K -T80, TO
FEIskIz 28 ~4.2Hz IcH B0
PlE%2% &% 3L, MMOSBEHNIEBHBROBE cikiEs) KHEUTELLTEY, HHH
CHB OO - [ (W) BERLEL, KROTEHRE (S) BEVEERL L, e EEMistR LT
BB S HEESR SR, HEAHLETOR, HOoBRMTRIPEYEVEERL, AlLETEHN
Ic R EHA ARSI HUR AT B T E Wb 3, BICEFMH TH - XA THZ R LEVEER
X, YA VEIDBOEHEER LK, 41 F WOBIRRARY PVREESHEERERL, BV
RO PRI R T,

Table 3. Predominant (natural) frequency and wall area index of wooden buildings

House Natural Frequency (Hz) Wall Area Index (cm/m?)
(Site) Soil * House Hpuse IF 9F
(Observed) (Observed) { (Estimated)
S 41-5.0 X 9.5 1.3 (3.3) 6.3 (42.4) —
Y 7.0 1.9 (3.9 13.1 (68.1) —
T 3.8-4.2 X 7.7 29 3.0) 73.7 (80.7) 99.6 (108.7)
Y 7.8 3.0 .1 73.9 (86.7) 94.7 ( 99.6)
8] 2.8-35 X 45 — 43.7 (55.2) 86.8 (105.1)
Y 41 — 43.1 (52.1) 81.5 ( 96.5)
\' 23-3.1 X 6.7 1.5 (2.5) 19.5 (51.0) 52.2 (101.1)
Y 7.5 1.5 (2.3) 19.3 (47.3) 29.5 ( 56.5)
w 45-6.8 X 10.1 14 2.1) 15.9 (38.5) 32.2 ( 68.3)
Y 9.0 14 (1.9 15.6 (30.7) 56.5 (114.6)
* Direction X: Longitudinal Y: Span
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