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Abstract

Because of the large number of bars, the frequencies and the mode shapes of the shell structure
are very dense, and it is difficult to obtain the modal parameters due to the small energy based on
hammer excitation. The ambient excitation method does not need special excitation equipment,
only depends on the micro tremors, and the frequency band of signal coverage is wide. In this pa-
per, based on the ambient excitation method, the modal analysis of single-layer cylindrical reticu-
lated shell structure is carried out and compared with the finite element modal analysis. The ef-
fectiveness of the modal analysis based on ambient excitation is verified.

Keywords

Ambient Excitation, Single Cylindrical Reticulated Shell, Modal Analysis

ET IR R B

Mo, A & XS, BEME, Tt

HE AL ARSEBEVT A AR TR B R AR S S5 T S M R S se g0 =, Y95 4R
Email: dbdstar@163.com

REATRNRS O

«
b
Pr.

Weks Hi: 201745 H4aH: FHEM: 20174F5H22H: & HI: 20174526 H

=
MREHMBEEAARE, K HESEMBNRU LR TR, KA EEIRT R R /N 5 IR

SCEIH: B, B, EEOR, 2R, TR BT IRBEEU R AL M e A RS AT D). R TTRE, 2017,
6(3): 288-294. https://doi.org/10.12677/hjce.2017.63033



http://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2017.63033
https://doi.org/10.12677/hjce.2017.63033
http://www.hanspub.org

Wi 2

HRESH. HEBREATERANBIREE, NOUKE T k), 55BENIHERRE Hmeesa
BRI T RRGEHBESSE . ACETIHRRENEET R RN RS MR ES 5T R
TS T ERIWEL, RAE T 2 TH SRR 2 B0 2t

XK ia
WG, BEEEMNTE, ESMT

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|

XA RIS AT TR R 2 W IRIE . 1A AR BG5S, SR 0 ER
WITIET LRI 7 S8, 0 T A5 B AR s b R A AR, o Tk LA UGBS b AT iR, —
Fie B F s K Sh BOXUIK BNV G5k R G N o SRkt i 06 R L R, R AU I
b THT o3 P85 K] 52 3] 068 75 1) PRA AE 1 A7 7E R AR o BEXT IR SRR A7 TE R A A 1 ) R, SR AR e
BeUf BEAL T 2 W HEAT B S HORBIL] [2] [3]. REMGEEMRIRIE R A BRI A, #
T2 R E SR YR KSR AR, ROV SRR . K e B E A, X A A 4
MRS SER MR LB WNER ARG, BRI T 45 AT SR s 4 B 5 85 2002k A AN
P PEA R KR R [4] o FEBLIM ZREE K BRI AL S M B R RS 2, T T SR 0 B R v S5 S 36 =
JHERIRE RN, HBESS BN RENE TR oK o TR SREURNIZ A 75 25 0 AR B4, DU T Mk 50,
T i I TR, B A ROtR A T B AR A BS SR 5]

ARSI T AR R S5 R R4 R, T ANSYS BEAT B2 W 5247 IR TR A, (RN AT 52
JEFET R FE 2 T I SFRURERR A 04T, 70l SR ECRR JE AT 18T W 5 1) S A R PE AR AR Y . 6F B 23 A R e 4
HA PRTTIS 7 M SIS A 25 2R, SRR T 3RSl SR A AT AT I, (RN Si 4 Ja 2EAT (e
R 453 05 PR MR

2. BT ANSYS R EHAEMENGIRTERRS O
2.1. BRxEPER

FIH ANSYS X L AT T X 585 BR TG BR S A B BT RS 07, IR N 52 45 1 Bl A R M A2 i F = (1)
AR 5 R AT ) 7 5 BT S RS, SRR A& M B R BRI R, 1 B S O SR, g S R AT
SE SR AR B, BRI Zr55,  J S ) 2 A TR X e PR AL . () PROTHE A 3T 58
B, iz i, IEPEE MR, TR S MBAS HTITHSR v R R n ] DU R 11
ik Bl DA, ARSCR A Beam188- =i Lk EAG BRI AR LM IG, & SCR BT RT . 28, ikt
.kt B,

AT 4 57 45 A ik 6 A R RO A T 2 8 © 10 x 2, RIS BRI B > 1500 mm, KA 375 mm, A
KJF N 2000 mm, KEELHEA /4. T E AR 100 mm x 100 mm x 8 mm ARARACEE, [E iR 6 5 A 1R 1
G R &N T A NI R, 585 KT 77 B 1] P e T A4 D Bl ) 52 45 4] = 1)



http://creativecommons.org/licenses/by/4.0/

Wit 2

DLRE A, BN M RN GE I A BROCER AL, WS MO A IE% E 7850 kg/m®, SMERLE N
207 GPa, VAFALL A 0.3, #PEHIJE AR /)2 207 Mpa, W FE 4514 A R 7 FAe AE A fn 4] 1.

22. BEHEMNERRITESSH

FAEAE T R 5EAT R T B AR A AT RS A I, RAE PR A - EURU R R, S R AT R 5
A BRTER R AT RS 0, SRINAS RIS S B R MR Y, IR TR 5 H00h 45 1 (B A1 P
AEPRFFPEREAT IO AU ANSY'S (N7 52 A T X 52 454 O BRAR AR AR I, S0 s R A 1) 5 1P i g T =
TR, RRFE A TS, B ATE Z R HERE AL NI, A IR IT 0 M i 0 B 2
THI P9 5 IR AR A T 2 1 AR AL n 1] 2 s

A ANSYS 3o BLRAE I X S S5 M EAT RS 70, XTI FE B 05 PEEAT 70, RTRAE e K3
ANSYS 73 Hr {3 B P 5E a5 14 IR AL, AT LAE H I SE a5 M A AR RO, T4 M TS s LR i/ . B
JERET W FESE ) (0 B IR BT R, ARSI IR AR, B W KR A BEER . R B PR
BOK, RYIMFCAEM NI R, Zetieiom, WHTRBESWNER. MEafikMEE%, =
TR DAL LR BRI R LUK RS N, BRI KT RSN B m R EhFE S IR T, Z5kK
FIT IR S . MFCA G INARTEECR, fe mai i 2 ek fe, BEATIM SR A i, fRagin e
LERIL SR BRI T AR s B0 R IR G 45 Tt 06 0 0 e 25 A R KT W EE - 8 S et X 52 S5 46 7K
[ LIABE ST, N — L8P S4%, N TS M AT RS, TR BIZ8 5 22 A (K U AR

3. BEHEMBERERINIE
3.1 RAIERA
PR TR N S 4 R ARG A, R )9 2000 mm X 1500 mm. &9 375 mm. REELL K 1/4, FT
AN

hid

—

Figure 1. Single cylindrical reticulated shell finite element theory model
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Table 1. The first sixth natural frequencies of single cylindrical reticulated shell (HZ)
= 1. BEMHEMZHE 6 MERMEHZ)

s 1 2 3 4 5 6

e 28.65 40.72 61.16 96.18 105.85 113.95
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Figure 2. The first sixth single cylindrical reticulated shell vibration mode. (a) Mode shape at the frequency of 28.65 Hz; (b)
mode shape at the frequency of 40.72 Hz; (c) mode shape at the frequency of 61.16 Hz; (d) mode shape at the frequency of
96.18 Hz; (e) mode shape at the frequency of 105.85 Hz; (f) mode shape at the frequency of 113.95 Hz

2. BEFEMERAMIREL. (a) f=28.65 Hz FH#REY; (b) f = 40.72 Hz BHRE!; (c) f = 61.16 Hz FHREY; (d) f=96.18
Hz BREY; () f = 105.85 Hz BRAY; (f) f = 113.95 Hz BFiR A
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Figure 3. The test model of single cylindrical reticulated shell model
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Table 2. Single cylindrical reticulated shell test model parameters
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Table 3. Test modal frequencies of single cylindrical reticulated shell structure
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—K 28.54 40.48 61.77 96.55 105.71 113.42
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I (E 28.60 40.56 61.38 96.45 105.47 113.35
AT 28.65 40.72 61.16 96.18 105.85 113.95
MAC 0.9984 0.9976 0.9954 0.9890 0.9940 0.9958
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Figure 4. Acceleration measuring point layout and physical map of single cylindrical reticulated shell
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Figure 5. Single cylindrical reticulated shell acceleration signal time curve
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Figure 6. The amplitude data of single cylindrical reticulated shell
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