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Application research of vibration isolation structure in low-frequency
vibration isolation of deck structure

ZHOU Qiang, WANG Qingshan’, ZHONG Rui
College of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China

Abstract: [ Objectives ] This paper studies the feasibility of the vibration isolation structure loop which is
used to reduce the average vibration level of deck structures and to block the transmission of low-frequency vi-
bration of deck structures. [ Methods ] The influence of forms and section parameters of vibration isolation
structure loop on the low-frequency vibration transmission of deck and its adjacent bulkhead structure is ex-
plored by using numerical prediction method. By comparison, the form of vibration isolation structure loop
with better vibration isolation effect is obtained. On this basis, the section parameterization of vibration isola-
tion structure loop is carried out, and a better design scheme of deck structure with low-frequency vibration
isolation is proposed. [ Results ] The results show that when the vibration isolation structure increases the
total weight of the main engine room by no more than 5%, a rectangular multi-stage vibration isolation struc-
ture loop with the same mass has a better vibration isolation effect than other vibration isolation structure
loops. For vibration isolation structures with a width of not less than 50 mm, when 500 mm is selected as a rel-
atively optimum height and the relatively narrow hollow square steel is selected, the effect of reducing the av-
erage vibration level of deck and adjacent bulkhead structure is improved. [ Conclusions ] This research
provides new insight relating to the design of low-frequency vibration isolation of the deck structures on off-
shore platforms.

Key words: deck; offshore platform; low-frequency vibration; vibration isolation structure loop
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Fig. 1  Structure diagram of rigid vibration isolation structure-plate
S WA BEL IR 45 4 7 £ 2 D7 1) ) 25 41 sl A
y 7 L AR R Bl . 200 B AR 45 44 1 [0 e iz 5l
R B A A L 45 g S 5 300 5 2R SR A A 21 15
ES ¢
4By’ A2 + 20— /T
[40% + 2+ |[-284+ 28y, + o

H,

7 (p)|'=

(M



178 BOEOM O B %

015 %

A=1+y,, B=1+a3, a=—f
\/1+sin’p
kyl
Vi=———,%>=kylcos ¢
A1 +sin’p

a, k,*sin*p
@y, = 1- 4
cos’p Kom
. @ k,’sin’p _ Puky
o = 1- ) , Oy = >
cos @ ki Pp
PuYuks 1
@ = =22y = VITA, 1= 161 - 21~ 24|

Pp

2y SRy A X L v A TR e T ) 467
PEAVAR 5 Ko A7 0T 1 M1 IR B 25 K P9 BT FE R
FHEZ R S I EL ooy BT i B LA TH AR Y BT 85 pp
M B ASE T AR Y 5T a5 1 oAy T o R S GR il ) A5
K5 A Sy BH R o 10 A AR TR A5 o Dy Joi kBl R i JEE
BE o 2 vk ) AT, =0, BT i i iR B
A B B B AR Y R SO S SR E5 1
BAASE THT AR Y BT 55 L o /p0p TP T B BT 4B M AR 1R
Wi SIS ko T B AR 445 44 JB 1 B A 4 %
JoT i 5 4R B A R S TE G
b 7 = Ry
BH=IOIg(%)zlmg(%):ZOlg(%) ©)

2

K v=ITP, N BE B I R G W w350 o A
SRR ST R RE R

2 BHL9 &5 R P % BRI 1 fE (i Pl A1
WES

2.1 AFRICkER

DAL B GRIK - 08 S I T 6 LI H AR %
i BEZE R S IF SRR 4, o A PR OTAC AL . Anf&l 2
B, BARCH 14 mx13 mx0.014 m AYAETE 990, 4544
AR A 7 TE AR AR BE 55 6.6 m, J&£ 0.014 m,
SEARESHE S A . AR B 7 800 kg/my?,
THFA R 0.3, FRPERL R R 2.1x10" Pa, %5 H
M7= A iR Bl 1 T2 B IR R ST AL, SE IR AL T
AR b 42 30 ) 4 o, R AR 7 AN 1R 2(a) BT

TRo TESLJE L 4 A i S0 2Rl R AR AL 4
TBLAY SEBRIE AN O o BHAIR 25 48 B A7 8 7E Al
W5 PR AL 46 s 12 b ik & AL, 5 e 30y
ZYRE RS | e AL B K, EAL 3
R R B R 5% AN . i i BRI S A
I B ik I A 1) A% R, Tk 30 B G BH 41 235 4 A1
FA i R AR AR BESR 3 1 H AR . AR SCR A ABAQUS
A R TT A 24T 18 M 1 43 AT, E BE iR 25 4 S
B B SR AT A BE T B 20 A 4% A5, SREUAS % %
Qb B4R B0 T BE G, 1 R RS BEL 4R 45 4 B B 3R
FIAREE o 25 4% 5 0E AR5 R MG B 10 A A7 ' S
%S W E 2(b) FioR .

(b) MEBESSH LB A% 050

(a) RS

K2 AR EESE A BRTTHE AL BB
Fig. 2 FE models of deck and bulkhead structure and inspection

points

RH 41 245 #4) 356 5 1 25 .0 J7 3 RSE 24 400 mmx
100 mmx10 mm, f# #% 1fi F1 K 9 600 mnv, LU IE Ky
FEATE AR, FR 9845 ot i 8 7 IR B 208 5K
B IOF b S A BE IR Sl 4 o 04 52 e, 0 B4R
AL X WE 3 Fron o S PREAG & B IR =50
77 4R I S5 A0 3 TN R A EHLAE BT 1Y 5%, BH R
LERY SR AR AR YA 42 m, AU R 3 144 kg,
FHLACHE T 2.94% . A< SCHE BH IR 45 14 20 1% A1 5 7
i 125 FEY Al 245 g 5 A7 457, L S o e A5 T BHL
I i B e 3 1k 4 o
22 SEBLIRBOEE:

SCMPLIR T 5 1 2R SNIE . BT e
THBLIRAN A T BELAIR 2546 X6 R A K <08 30 A B 1 BHL
B 4 RO, AR SC LA R B St B R B0 L, 3 ik
IR WO IR Sl Rt o X SEBR I 5 K
RV £, AR O 2 125 65 2R 00 i 225K 1Y
R I A A, (T LA R A e T 4

]
]

L

(a) oI (b) HEIE IR

(c) BUHTE IR

(d) MY RUFR % (e) R LI

3 MRS IR ORI

Fig. 3 (Schematic diagram of loop forms for vibration iSolation structures



5551

AL AR ARSI JE . 2T 1L B s gl
15— EE B, S SCM A B I A Y R AR 2
JRE IR Bl o e, o B A S TR W R AR IR B0 3k
G, FAE A XA A R A, BB AL
AN (3) Frzw, 15 2 B9 S LA JEAE 1~80 Hz 43
BN 25 5 W mi B IR S g B2 AN 151 4 Firs

L, =201g(a/ay) 3)
s L9 25 5 A F A A A IR 50 Jn a2 95 0 A

P s 8 0 38 W 7 (R 5 o A N E S 2 M, AR
L a=1%10¢ m/s?,

110
105

A
OL\J\,, .\,.k,.J\.

0

O
v

PRSI E S/ dB
[ol<JNe]
wn O

e

-2
W

B4 Syl Eor

Fig. 4 Excitation loads of diesel engine

3 PHPREE RIS I vsnm kT b

AR R H ABAQUS #R 4 X} 25 A~ = LA 45+
PEAT 38 07 3153 K KA o0 A, A5 H B % A8 3T
HAEE 1~80 Hz, £ K 1 Hzo 158, MR (4) %
A A ) IR S T i (R 5 Ak b LR B o ek

— TCBHARZEAI IR o BUFIEBHIRSS F 2Ai

MO - - FIBHLIRA g B BBLRA N
- LR

0 10 20 30 40 50 60 70 80
N2 /Hz
(a) 450,

140 . TCPOIRAS ARG e BUEIE PHARSS H A B

[ - - FEIEPHARES ARG, - - - HEIE 2R B IRES F IR
120 | - HVE LRz e
100 |
80|
60} |
40t
20

PRBh s gL/ dB

0 10 20 30 40 50 60 70 80
B /Hz
(c) 145 %1k

J] 58 2« L4 245 ) 7 B A 5 A R A B i v A 1 FH A 5 179
K Ly, SR )G 3 (5) TH 525 B 5 I A WS ik 3

IS B AR L
Ly, = 201g(a/ay,) “4)

20
Lys= IOIg(Z 101“0’] )
i=1

AR S % A B AR A5 AR L A Y
I Iy 3 B G, SR T BEL 4R 45 A o) 25 i gk 4% 3
B RIAE T . YEE 4,9, 14 F1 17 54 45, 44
FER TR 00T 45 25 8% i 9 4 sl e iz fth 2, 4an &1 5
Jis o BT UL, £ 75 1% s AR 1~25 Hz ARA B (1) 4
s N Fadh—3, JLFICBHIRBCR;; TMifE 26~80 Hz (1)
oL R, 25 M TE AR AR 25 A, BRI A A
G, A B A N R 2B R 45 48 B 1 0 25 A% i Bk
B 0 G e {35 41K I BH 9% 245 #4 A % 1) U
Ji D] 2 L B 245 #2062 S L AR 7R A B
Ml FTOL, 7E AR e A B i PR IR ORI
LR 3 D5 1 52 S sl A i 5 SR B R

6 FT 7 N AEAS[R] T8 F 45 2% 1% 05 i R shm
R SR L, 26 1 AN TRDE 2 BH IR 25 44 35
(V- B B PR 5 R

H &6 A 1 AT UL, 8 S5 T AL 3l 28 A A
T, 5 0 B4R 45 4 A B A L, A R AR 2 B
PR 235 K) A 5 IS AN ) AR 1 A B 408 30 s
WF S IR G . A6 RE 1t 7 1T, BH 4R 25 4 38 i e A
i A FE T EB 4 BE A, 5 0% 3 B BH PR 45+ B4 I
AM ) 9 2 g f /N, X 2% B AR Y 2 R Y BH

140 - — TURAEHIERRE o ST MRS R B

- - FEIEPHARZS ARG, - - - HEIE 2R B IRES F IR
o 120 |- MIEBARES A ER B
= , it
%100
% 80
% 60
B 40

20 . . . . . . . .
0 10 20 30 40 50 60 70 80
FiR/Hz
() 9T H

140 - — ZCPHLIRESHAIAHE oo BB R 2 E0
- - FEBHARES RS - FETE 2R HIR A5 R
12047 FETE B PR F4 R

PRz

i [Hz
(d) 175 %8

5 B REAE T RR S0

Fig. 5 _Vibration response of the inspection points under|diffétent working conditions



180 BOEOM O B %

%15 %

135 —— JCPHARGEINERG o DU HIRGS R
m = JEIEBHIRG PR -~ FEIE IR AL PR
=130 -+ REEBHIRES A PR

RISPLY SN

=S 1))

Y

E115}

=

@nm

105 |
01234567891011121314151617181920

I TRe2
Bl 6 & Eh s AR E Lo R RS s B 24 gt L

Fig. 6 Comparison of total vibration acceleration levels at each in-

spection points under different working conditions

®1 ARBIREMIFER EHRIRGR
Table 1 Average vibration isolation effect of different vibra-
tion isolation structure loops
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Fig. 7 Comparison of total vibration acceleration levels at each in-

spection point with different heights of square steel
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Table 3 Average vibration isolation effects of square steel with

different heights
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