The influence that machines’s vibration has on the building structure
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Abstract
The interest about noise and vibration is increasing by a living level elevation recently. Particularly, the interest about the

However, there are a lot of the cases that the

influence that vibration of machine has on the safety of building is rising.

The purpose of this study is to suggest the results

influence of machine isn’t considered in designing the factory buildings.

of measuring that the influence of machine’s vibration in A factory has on the building structure.

: vibration of machine, safety of building, vibration level
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Vibration
Pick-up

7

\2 ¥
Vibration level meter

Current power unit

(Rion VM-12B) (Dytran 4123)
Data recorder
{Lacal V-store)
Fourier analyzer
(Tektronix 2630)
Computer
{Pentium)
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Floppy disk driver
PPy disk driver (HP Laserjet IT])

a2 1. Flow chart for signal processing and data analysis
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E 1. International standard for 1/3 octave band

=k

1/3 $E2 S35 (Hz)

s 3 4 4 @
1.41 16 1.78
1.78 2 2.24
2.24 25 2.82
2.82 3.15 3.55
3.55 4 447
447 5 562
5.62 6.3 7.08
7.08 8 891
391 10 112
112 12.5 14.1
14.1 16 17.8
178 20 224
224 25 282
282 315 355
355 40 447
447 50 56.2
56.2 63 70.8
70.8 30 89.1
89.1 100 112.2

3% 7HEEA

22 3. Measuring point and direction for analysis of
vibrational relationship between machine and slab
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2l 2. Measuring points and direction for
analysis of vibrational characteristics of Slab

E 2. Engineering data of slab

K
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1@ 6. FEM Model of Slab
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2l 4, Configuration of each machines 1 5. Configuration of eacmachines
at the 2nd floor at the 3rd floor
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a2l 7. Contour graph of acting moment 12 8. Deflection shape of Slab
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E 3. X—directional maximum vibration level and
measuring point at the each center frequencies (2nd floor)

JIARIS0| & FEE00 0X= S

E 4. Y-directional maximum vibration level and
measuring point at the each center frequencies (2nd floor)

A FI N A 7t&% 4 Fog . s 7MEE
9 5 oA 2
(Hz ) m/sec dB ((Hz) m/sec dB
16 29 0.0003 289 1.6 11 0.0005 34.7
2 2 0.0003 29.2 2 19 0.0011 40.4
2.5 18 0.0003 35.6 25 19 0.0013 421
3.15 22 0.0013 42.1 3.15 18 0.0021 46.4
4 2 0.0035 50.8 4 29 0.0053 54.5
5 11 0.0059 554 5 11 0.0179 65.1
6.3 24 0.0121 61.7 6.3 18 0.034 71.0
8 6 0.0093 59.4 3 6 0.0231 67.3
10 16 0.0034 50.7 10 18 0.0139 62.9
125 18 0.0032 50.0 12.5 18 0.0094 59.5
16 6 0.0034 50.7 16 6 0.0061 55.8
20 6 0.0030 49.7 20 4 0.0044 52.9
25 11 0.0019 455 25 18 0.0038 51.7
315 6 0.0021 46.6 315 18 0.0044 529
40 5 0.0012 417 40 18 0.0025 479
50 24 0.0015 43.8 50 6 0.0030 49.7
63 24 0.0024 47.8 63 6 0.0042 524
30 24 0.0054 54.7 30 24 0.0035 50.9
d & Ao ¥ 5. Z-directional maximum vibration level and
o9 8e zare wWES vehda gk o]e ol measuring point at the each center frequencies (2nd floor)
AENE Fdo AXNT AF 2 TN T AA Z= A o e J1En
o wAsEE sepuzd W w7 glol 2HFES A (Hz) A A m/sec dB
& s gyt Asdd. sl £gne AAG 16 10 0.0020 459
7 dAe Haro A dASAA dorE £9d 2 23 0.0023 472
¥l prrol AlF3th & 5 Uk 2.5 23 0.0076 57.6
3.15 23 0.0244 67.7
4 29 0.0521 74.3
3 ZMAT B 5 29 0.1914 85.6
o= = = 6.3 11 0.2690 88.6
8 10 0.1411 33.0
31 £dne A% 9% H7t 10 10 0.0696 76.9
B A NE 7A Aol oA &ehne WF FH 12.5 29 0.0726 1.2
2 EXS fotatr] Hate 259 3F APHES 1¥ 2 16 6 0.0459 732
o gol 074e HHHoR Ealel AU & = = L T
3~j{ 5% 2%_@%%‘?“*1 A HAE el ﬁljf:% T?:] 315 3 0.0267 685
ot &8t HAMES vehln e ¥ 62 3 40 29 00235 67.4
t} Overall Levelo] AZd FAH & velda Ao = 50 6 0.0211 66.5
FolA & F Axel 3% 4F =¥ T T 63 Hz 63 6 0.0100 60.0
o 9~ 14% 80 24 0.0067 56.6
F

= Z=A Zg4 63 Hze Overall Leveldl

z WEkel gl s A
= glzez 2 A
o BA7ZL wx= ddd dFH, FAAV)S HH
gale] A% pzE dFe uxE AE AW
o 4 ity L3 6.3 Hz9 Overall Level?) 3 djgkol

dzxlstez o F4 FHgrb A

F 6. Maximum vibration level and measuring point
for overall level (2nd floor)

W 9 A U A5
m/sec’ dB
X 2% 0.0159 64.0
v 18 0.1445 730
z 23 0.3459 90.8
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E 7. X~directional maximum vibration level and
measuring point at the each center frequencies (3rd floor)

ZIARNES0| HE L1ARE0 oiRle EF

E 8. Y-directional maximum vibration level and
measuring point at the each center frequencies (3rd floor)

4 Foke . A NE= A Fue . JE VEw
A A 2 9 A 2
{ Hz ) m/sec dB ( Hz ) m/sec dB
1.6 11 0.0009 39.1 1.6 9 0.0010 39.8
2 11 0.0009 38.7 2 15 0.0026 48.4
2.5 11 0.0024 47.8 2.5 5 0.0023 47.3
3.15 18 0.0021 46.6 3.15 2 0.0019 45.8
4 12 0.0031 499 4 23 0.0051 54.2
5 11 0.0079 57.9 5 8 0.0155 63.8
6.3 11 0.0173 64.7 6.3 12 0.0211 66.5
8 11 0.0154 63.8 8 6 0.0152 63.7
10 11 0.0071 57.1 10 6 0.0112 61.0
125 11 0.0053 54.5 12.5 6 0.0063 56.0
16 11 0.0041 52.2 16 4 0.0032 50.2
20 11 0.0036 51.2 20 5 0.0021 46.3
25 11 0.0027 48.7 25 6 0.0016 44.0
315 11 0.0032 50.2 315 19 0.0032 50.2
40 11 0.0032 50.0 40 16 0.0025 430
50 11 0.0018 45.3 50 10 0.0016 44.3
63 11 0.0024 477 63 9 0.0017 44.8
230 11 0.0020 46.0 30 9 0.0021 46.6
E 9. Z-directional maximum vibration level and
K measuring point at the each center frequencies (3rd floor)
Yooz | i I s Ee
30‘01& B - 'i (Hz) m/sec” dB
T T T T T e T e e T 16 21 0.0072 57.1
Freg. [Hz] 2 21 0.0104 60.4
25 21 0.0093 59.3
(a) x-direction (#24) 315 3 0.0222 66.9
4 3 0.0546 74.7
S ‘”\ 5 29 0.1659 84.4
% 0.05 r 6.3 5 0.2142 86.7
L == [/~ e | 8 12 0.1478 834
R TN 10 4 0.0591 754
125 21 0.0530 745
(b) y-direction (#18) 16 6 0.0556 74.9
20 21 0.0459 73.2
= L : . . y 5 , : . ] 25 17 0.0168 64.5
gozl H 3L5 21 0.0290 69.3
E o;% | m.~ﬂﬂmvwm—-\ o Nﬂmﬁ 40 21 0.0265 68.5
2 4 8 8 10 12 14 18 18 50 21 0.0213 66.6
Freq. [Hz] 63 21 0.0319 70.1
80 21 0.0374 715

{c) z—direction (#23)

12 15, Octave band at the position of maximum overall level(2nd floor)

3% APl A

Journal of The Korean Digital Architecture - Interior Association vol.3 no.1 / 2003. 8.

E 10. Maximum vibration level and measuring point
for overall level (3rd floor)

VE 7M5%
i 9 A ;
m/sec” dB
11 0.0276 63.8
12 0.0277 68.9
z 5 02408 | 8716
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O™ 27. Y-directional vibrational correlation
between Model 2 and Slab

(b} Slab
2 24. Y-directional vibrational correlation
between Model 4 and Slab
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