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Abstract

-This paper describes the dynamic test which was carried out for getting data on the
earthquake response of house equipment units. The house equipment units used in this
test were a sanitary unmit, a kitchen unit, an air conditioner and conveyance units. These
units were installed in the house frame built on the large-scale shaking table of the
National Research Center for Disaster Prevention. Four kinds of vibration were used as
the input waves of the shaking table. They were sinusoidal waves, calculated floor
response waves, eqrthquake ground waves and earthquake floor waves. The accelerations
of the units were measured in this test. The resuits of the vibration test were summarized
as the following.

(1) The vibration of house equipment units is largely influencced by the dynamic
response of house frame.

(2) The house equipment units, which have the center of gravxty at high level,
should be clamped to floor or wall of house frame to reduce the over-turning vibration.

(3) The house equipment units without high rigidity are inclined to make the
complicated vibration.
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R2 A BREYREMHE

MASS SPRING DAMPING
MODEI

t /Gal t_tm tesec tm
0.6 2500 - 245
0.5 2800 237
0.5 3100 249
0.5 3500 ‘ 265
1.0 6300 "5.03

K3 4 EERFYEHEHH

1st Natural Frequency 3.78H:z
2nd Natural Frequency 10.1H:z
3rd Natural Frequency 150H:
4th Natural Frequency 192H:

5th Natural Frequency 232H:z

Second

M7 4EBEEDER#H= -
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RA 16BEBRERYREE

MASS SPRING DAMPING
MODEL

t,/Gal L Cm t esec tm
O 110 900 6.30
O 0.70 1150 5.6 4
O 070 1400 6.26
O 0.70 1650 6.80
@) 0.75 1900 756
@) 0.75 2150 8.02
O 100 2400 9.82
O 1.00 2650 1030
O 1.00 2900 1080
@) 100 3150 1120
O 100 3400 1170
O 1.00 3650 1210
O 1.00 3900 1250
O 1.00 4150 1290
O 350 5000 - 2850
O 400 . 6000 3100
O 2000 60000 38.00
O 6400 100000 1012.00
) 64.00 200000 143100
O 64.00 200000 1431.00
O 64.00 200000 143100
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1st Natural Frequency
2nd Natural Frequency
3rd Natural Frequency
4th Natural Frequency

5th Natural Frequency

0.93H:z
218H:
2.78Hz
3.56H =

465H:z

®6 4 BREVEETH

1st Damping Factor
2ad Damping Factor
3¢rd Damping Factor

4th Damping Factor

0.0097
0.0278
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B. CASE
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R7T ABEFEYOABOBBICERE ( THA)

Measurement MMeasure Earthquake Waves

Point direction Taft E-W | Hachinohe E-W | El Centro N-S

a radial 161 147 1.83

b radial 5.80 525 ‘ 478

¢ radial 3.38 294 3.98

d radial 1.70 1.93 196

e _ radial 157 231 239

f radial 159 269 243

g radial 418 498 535

h radial 3.51 3.00 469

i radial 1.00 1.70 147

i radial 110 165 147

K | radial 206 N 295 ' 3.16

1 radial 579 750 | 5.85

P ’ radial 216 | ‘ 122

m transverse 125 | -1.00 050

n transverse | 297 314 | 232

o | transverse| 125 140 09T
Maximum table accel. 0681ia | - 0681G 0653G
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K8 16EBEFYDO1 0OMBILEEY (T Hh)
Measurement Measure Earthquake Waves
Point direction Taft E-W | Hachinohe E-W |El Centro N-§
a radial 150 1.27 1.05
b radial 524 3438 435
c radial 276 T07 2.73
d radial 126 133 165
e radial 160 137 1.82
f radial 164 139 201
g radiatl 935 739 818
h radial 316 187 1.93
i radial 1;33 117 123
i radial 1.80 125 165
Kk radial 3.37 268 3.86
1 radial 371 128 131
p radial 412 196 340
m transverse 037 020
n transverse 075 1.00
o transverse
Maximum table accel, 0120G 0120G 01296
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®9 NEMHis M A CRHEER (T HE)

Measurement Measure Penthouse N-S Penthouse E-W

Point direction
a radial 125 126
b radial 1.79 16.1
c radial 1.38 118
d radial 130 110
e radial 144 | 142
f radial 124 132
g radial 410 243
h radial 153 111
i , radial | 1.01 119
i radial 141 150
‘k radial 157 127
I radial 167 150
P radial 285 3.73
m transverse 024 015
n transverse 021 018
o transverse

Maximum table accel, 0102¢G 0113G
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®10 HBEEE(THHE)

Measurement Measure Taft E-W |Hachinohe E-W| Kushiro E-W
Point direction

a radial 180 139 1.75

b radial 560 326 920

c radial 318 1.85 4.04

d radial 1.73 139 157

e radial 201 I.Sf 3.10

f radial 253 215 168

g radial 6.75 450 5.6 2

h radial 2717 260 457

i radial -1.53 1.56 1.63

i radial 262 252 288

k radial 491 481 515

1 radial 900 400 313

P radial 459 2.02 3.17

m transverse 073 034 050

n transverse 172 116 265

o transverse 5.00 196 165
Maximum table accel,. 0.068G 0170aG 0136G
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x11 4EEFYOIFEOHBILERE (LR )

Measurement Measure Earthquake waves
Point direction |[Taft E-W |[Hachinohe E-W | EL Centro N-S
a radial 166 167 * 1.59
b radial 143 141 145
< radial 3.03 232 225
d radial 134 1.47 143
e radial 3.18 314 310
f radial 326 3.02 297
g radial 197 1.35 1.08
h radial 336 ’ 3.74 3.16
i radial 3.24 3.12 2.6.4
i radial 246 228 202
k radial 186 2.00 145
t radial 218 215 177
m radial 9.00 | 925 820
n radial 7.00 | 790 780
0 radial 2.07 215 344
Maximum table accel. 0500G 0487G 0550G
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Measurement Measure Earthquake waves
Point direction| Taft E-W |Hachinohe E-~W |El Centro N-S
a radial 117 1.19 1.33
b radial 106 121 124
c radial 176 175 197
d radial 109 121 118
e radial 166 144 183
f radial 170 148 218
g radial 160 133 149
h radial 3.01 277 447
i radial A1.74 177 226
j radial 223 260 2.02
k radial 369 252 362
1 radial 9.00 780 894
m radial 446 4.73 323
n radial 453 381 421
o .radial 595 450 - 442
Maximum table accel, 0127a 0115G 01176
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Measurement Measure Penthouse N-S Penthouse E-W
Point direction
a radial 1.39 125
b radial 140 127
c radial 192 212
d radial 144 1.27
e radial 161 206
f radial 153 1.74
g radial 1.47 138
h radial 336 382
i radial 210 229
j radial 1.77 327
k radial 3.07 526
1 radial 4.07 17.00
m radial 349 523
n radial 4.04 513
o radial 6.05 646
Max imum table accel. 0115G 01316
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Measurement Measure Taft E-W | Hachinohe E-W {Kushiro E-W
Point | direction
a radial 1.53 128 159
b radial 121 1.05 122
c radial 253 1.71 270
d radial 123 113 ‘ 121
e radial 235 190 284
f radial 250 210 3.18
g radial 169 145 205
h radial 3.54 267 442
i radial .292 2.15 3.86
i radial 39.7 218 143
k radial 324 287 _ 3.04
1 "rad;al 8217 9.6 0 540
m radial 5.51 435 830
n radial 439 470 5.67
° radial 641 487 338
Maximum table accel. 0.077G 01126 0159G
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