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Abstract

This analysis is concerned with the calculation of the elastic wave transmission coefficients and
coupling loss factors among an arbitrary number of structural components that are coupled at a
point. A general approach to the problem is presented and it is demonstrated that the resulting
coupling loss factors satisfy reciprocity. A key aspect of the method is the consideration of cylin-
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drical waves in two-dimensional components, and this builds upon recent results regarding the
energetics of diffuse wavefields when expressed in cylindrical coordinates. The response displace-
ment of each plate is calculated combined with the incident wave type and the incident wave am-
plitude, and then the corresponding response wave amplitude is obtained. The wave power can be
calculated according to the wave amplitude and type, and then the transmission coefficient can be
calculated. We discuss the coupling loss factor of the transmission between subsystems where the
incident wave is plate incident and beam incident. Specific details of the method are given for beam
and thin plate components, and a number of examples are presented.

Keywords

Point Junction, Coupling Loss Factor (CLF), Transfer Coefficient

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5l

o 2 KA KL A1 ) S 00 A 38 R AU TH R G5 A P S A I — NS . D, 7ESeitRe it 7 Bt
R, AL RECRIAE T R MM G HFER T o B G 400RE R 7% T &2 2= 2540 I IR Bl e 1
A R .

1990 4 Langley 1 Heron 25 H T #YJCBR K ZEAE & BT R EY: 0 BR MR 285 44) 22 B) R85 S 3 21— i
HES: o AT A T T ST K AR PR i J82 4 A8 D % P N SRHUBE R S S U8 73 . 1994 4F: Langley K4 4 f&
Bk, ETFZENT, MMM PNERARELLN, e V2 B HUERE Y A .
FEARAIRE T, MUK e S B B R, X P BRI NS e . SR, MUK e
FEAR I, XFPERA AR T o (Em A BEAL R RS, SR RIS SRS A E R, & S
Bz nl LA T

JRI_F, B Heron. Bosmans il Nightingale #1777 7] DA KA & BN OB N, o SRTHT, IXF
TR BB R KRR, DASRBUR AR SR i EBUH R . B R R XM B 1T B R
R, NP B AR TH SR o e () B AT v

A T AR A H 12 o PR SR T PRARTE — RO RO AS & 1 3 1 0% £ 168 3 ORI & BB Rl 1 —
FREHES: o RANARRT LA DATAT 465 52 (00 1 BE 78 ), PR B0 0 2 R el R R RO R It At FH 20 28 88 4 e
KANFE. SR, FLEMmE— T N A R AL . SRR, SEA TG MREH T
KRR

ARSCHEH T — PP SRR — A RS IS o e R R A 3 R ORI S 0 R B ik TH
GEREJW, TEFTAEEOLT, ARSCH7iA5 3 A8 S e R 1 350 2 B 5 1 .

2. REEBAMAERET
21 REENRE

BOERSOMERBE NS MR Byl —SaE &, mrNE 1R, B e 0E A
— A WIREINITETC R R A SR & R AT . A | EEMAARR T AN EHE, SO TFahEhE

il

DOI: 10.12677/aam.2022.116427 3987 W FH HeEt e


https://doi.org/10.12677/aam.2022.116427
http://creativecommons.org/licenses/by/4.0/

BhEE 4

(W Wiy W)+ BLIRES I (W Wig, g ) o BETFHHRMS, ORISR SAE AR o T I
UL NS 3 R P 3 M (T 2759 exp (it ) ), 83T 22 I BT AL 7 A O D« 15
SE B KL 0 SRS R K% 3 T P P KL P G 7 R ]

component

component

component
2

Figure 1. A general point connection among an arbitrary number of struc-
tural components
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Figure 2. Coordinate system and degrees of freedom
numbering at the end of a beam component
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Figure 3. Positive sign convention for shear
force and bending moment in a beam
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Figure 4. Coordinate systems used to describe displacement of a disc embedded in a
thin plate and the associated forces and moments
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F,=af/ V,do (76)

o 0 NG B 1% A0 FE AR T RGO 2T AL B ER AL RS R IR A B B A RGBT A (72)~
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rog r or

5V AMIEE R, S PTR A E TR R .
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4.4. BRIBEFERE
WA b4t ROFERE S SHERE P, A AR(@) TR EhHIEEFRERE D, o BAIBHHTRERE Z ), 7T 3
N
1
YA plate — E Dj (83)
5. H{EHH
5.1. REEHH E = 7.2x10° N/m?,GQ = 3.5x10° N-m?, p = 2710 kg /m°,
R G N 1] 5 . IR YE N G = 2.69x10° N/m? , A=4.0x10",] =2.83x10° m*,  ZJ3
HALKR R y BT RSP . I, =3.48x10°m* I =28x10°m*
beam 2
beam 1
beam 3

Figure 5. T-junction between three beam subsys-
tems.
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.
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Figure 6. (a) Beam 1 to beam 2 point connection coupling loss factor; (b) Beam 1 to beam 2 T
type connection coupling loss factor
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Figure 7. Beam-plate structure diagram
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Figure 8. Comparison results of the coupling loss factors
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