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Damping Characteristics of Aluminum Alloy Single
Layer Spherical Latticed Shell

LUO Xiaoqun,ZHANG Jindong,ZHANG Jin, XU Hongjun,ZHANG Qilin"
(College of Civil Engineering, Tongji University , Shanghai 200092, China )

Abstract: The damping ratio on aluminum alloy single layer spherical reticulated shells with plate—type joints
was studied by field measurement. For an aluminum alloy spherical latticed shell with a planar dimension of 45mx
45m and a rise of 2.86m, a total of 11 test cases were planned and 160 acceleration damped free vibration signals were
collected on site under human—induced excitations as well as 6 vibration signals under environmental excitations. Us—
ing the method of analytical modal decomposition (AMD) combined with the Hilbert transform, natural frequencies
and modal damping ratio of the structure were identified. Statistic studies were carried out and an average damping ra—
tio of 4% was suggested for this kind of structures. Finite element (FE) models were established using the suggested
damping ratio, and the nodal dynamic responses given by numerical analysis showed good consistency with those giv—
en by the tests. The damping ratio given here could give a basis for the revision of the current code and provide a refer—
ence for the structural dynamic analysis and engineering design.
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Fig.l The measured aluminum alloy latticed shell
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Tab.l1 Test scheme

AN R/ M %
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Tab.2 The results of analytical modal analysis of A1-1

WAL BIRUER/Mz

% MEFRE« URNER

1 3.89 4.2 1.027 0.942
2 5.12 33 1.062 0.936
3 6.70 2.3 0.968 0.975
4 7.97 1.9 0.951 0.980
5 9.05 1.4 0.796 0.962
6 9.97 1.6 1.002 0.967
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Fig.9 Identification results of natural frequency
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Fig.10 Identification results of modal damping ratio
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Tab.3 The results of modal analysis
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1 391 4.0 3.83 2.7 3.85
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4 8.01 2.1 8.10 1.7 7.56
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Tab.4 Correlation coefficient between measured data

and finite element simulation data

T (X,y) r(X,2) T r(X,y) r(X,2)
Al-1 0.771 0.733 Al1-3 0.693 0.851
A2-2 0.832 0.832 A2-3 0.823 0.851
C1-6 0.842 0.871 C1-7 0.861 0.753
C1C2-6 0.861 0.713 C1C2-7 0.733 0.851
A1A2-1 0.861 0.812 A1A2-2 0.713 0.733
A1A2-1 0.832 0.752 A1A2-3 0.832 0.782
B1-4 0.891 0.783 B1-5 0.842 0.703
B1B2-4 0.822 0.733 B1B2-5 0.763 0.891
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PUINBIAS RS e R —E R B, T 24
Mo, AEBUHA 5 B B AR -A SR s A 97 B
JEHERT R AT T30 T B9 — B2 BE S5 (E 4%. &
FHAE IR JE P B BUE e A 25 2R 5 SE i 25 R W) 5 85
4, WHTAS ARG SN S RS Y T
PRSI

FUR. BR A e By 5 B 52 4544 BHLE HEHR
{HAEES ML, ASCR I A FLE o BUE T Xt
R A T SRR 5SS R R I B TR
THR K.
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