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Structural Vibration Analysis Caused by Piping Resonance
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Abstract

A few intake stations have vibration problems caused by pumps, motors and pipes. The vibration
transferred from pumps, motors and pipes excites building severely. Therefore, the crack is generated
on building wall and people who work at intake station are damaged. In this paper, the vibration has
been measured and analyzed for pumps, motors, pipes and building at intake station. Also, the cause
of vibration is identified. Finally, the solution of structural vibration is established using the results of

measurement.
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Fig. 2 Measurement points at building
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Fig. 3 The Vibration spectrum of No. 7 pump
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Fig. 4 The Vibration velocity of pump and motor

Table 2 The velocity and amplitude of main pipe

) Velocity Amplitude
Point

- (mm/s, p) (um, p-p)
No.2 out 2.69 8.178
No.4 out 1.42 4.317
Diffuser 1.07 3.253
No.6 out 1.26 3.831
No.7 out 0.641 1.949
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Table 3 The ratio of vibration value with natural
frequency (%)

Curve-pipe Main piping
N

prequency | 7 | requeney | 7

(Hz) Natural (Hz) Natural

2 83 126.1% 93 112.6%

4 88.75 118% 88.5 118.3%

6 100 104.7% 86 121.7%

7 99.69 105% 82.5 126.9%
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Table 4 The sound level of work area & office

. . Sound Level

Measuring Point (dBA)

center 51.8

sofa 51.3

Office enter door 51.8

map front 52.2

Work Area pump floor 88.2
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Fig. 7 The sound level of pump floor
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Fig. 8 The sound level of office center point

Table 5 The standard of noise for factory

05:00~08:00
18:00~22:00

Time

Area 08:00~18:00

22:00~05:00

Residential | low 50 dBA |low 55 dBA [low 45 dBA

Business

low 60 dBA
Industry

low 65 dBA [low 55 dBA

o

N
ki
HU NIO;

Rl ood 2 oo

_,.
gomlo

2 |0 @y
ooy
S,

£
£ odqr ooy
oo du LA ;

R TR < =T T %
oX o

"
s
N
N
i,



4

addads
Wbl

T e b e

QO3 d St m £002000000000000 ok
= GO33RABGERG

SS5ETRSRE s )

Fig. 9 The vibration map of each floor in building

35 = Az

Fig. 9914 =38} 3%(B3)9 157])A 8& 77t
Z wpete] AFwdol ¥3, 53 F WAy F
Qe 4 FEe Fol mje AA BAEH,
FZ R ujaAFo 7]Ae AEugAFo] Y
0% AGEWHA HFo] AR Y3
9] R=d mt agE HgH
Aot Fig. 102 AZFE #AE X
Wl #(Front)®} &Y Z(Back)el =
LﬂﬂQ-Wﬁ%;_Jﬂ%ﬂ¥ﬂ¢ﬂ1Mﬂh
d&o] =t E Zol &lE A, FEo| Fig
10014 ¢t Zo] AE ¥ gn Zd‘:a}EM 28t 2
Z(B2), A3} 1%( D2 1202 a2 Ady
a1 AeE ¢ F AAJT

6719 737]9|

EEE A9 E9ZANE B3
9 Aol BrelAE Zastinst AgEdA o
A Fhstm gon, 257]9 Agds Fujne

AFo| BIAA & A&Hoz Zrste st H
A7t AGFANE Fasts AR wo

ol A7|Hoz E3YE FxE9 = 79
SAAL fgol glon, ojn Uit FHgAd
T olE Adsld A FAE AAF FHol gl
A 93 AEEETE oF 003 cm/s BER
03 & Ao WEL 7 A9

d'_\lﬁzm]o

e

2) o

gl

195

%% %% %%

- b
£ POINT < had
FRONT (& 3

Fig. 10 The vibration transform of front & back

€ A7dA Ed% g2, 457, WaA 2
Age AF - 2554 A9 1o dF g3
2 A wete ogw 2o

(1) BZ % A9 AFAde vng v,

SO A3 vludte] ¢z, Fxo AELS 3
Zo] FxA 5oz dF TRsE 2 F3
EF(VPF) A #o] g3ty

(2) ¥ 9 FH(main pipe)d VFE FZor A
3 2l B3 B ARy gEdFe F /134
o= Fgatxn o 2} wigo] EagE 7)
z 9o} 224 Jde HH=R o] AT HFH

AE agz dgsx Qo

() t%ol 3AAE Fx} VPF AEo) 4
# 2 FouFe] afAEFd BAJYAYG
B9 7R %’Ji]?'fh_’— A 3

3:12 [ -IO!'

4) *}”"‘«l ’\% 53233, 3FesNE F



196 FEA . QEF AT

29 817 VE
dole z3stez Aote 2
299, dgol FolE oD, ¥y AL
o7 & Qo] ArlAezE LAY B4 A
2 A% FEAWRG AT B3 4AN 2
2% Aoz gzad

) BEA Ag AFALL
$x 729 Mug O, IBFez §

o} 4 Qgith 2t A £A A
gzrdoz A% W F9e 407 754l

B d3E 2t BK21 AKIE, AE71AAE 7]
Al QlEdA AIYGINURD 2 AdAgRe
AHA oGP A hdoz FYF Yt

il
rar

s

(1) Choi, H. W. 2003, "Waterworks Figure,"
Ministry of Environment.

(2) Lee, B. G, Lim, B. D, Jung, T. G. and Hwang,
J. H., 2002, "Engineering Vibration," Pearson
Education Korea, pp. 533~550.

(3) KOWACO researcher, 2004, "KOWACO Yeosu
administration group diagnosis report," Daejeon
KowACoO.

(4) Yang, B. S, 1994. "Actuality of Equipment
Diagnosis by Vibration's Row," Il-o publishing
company, pp. 36~41.

(5 Rabdall, R. B., Tech, B. and B. A, 1987,
"Frequency Analysis," B&K.

(6) Yang, B. S, 2002, "Vibration of Rotating
Machines,” Intervision publishing company, pp.
559~603.



