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Vibration reduction analysis of double — layer cylinder lattice shell

with bucking — restrained brace

TAN Yan — qiu ZHEN Xiao —hui SHI San — yuan
( College of Civil Engineering Hebei University of Engineering Hebei Handan 056038 China)

Abstract: The model of square pyramid double — layer cylindrical lattice shell with 30 m span and 42
m length was established for modal analysis and mechanical property analysis by use of the finite ele—
ment analysis software SAP2000. The seismic response analysis of the shell structures was carried out
with the bucking — restrained braces in different locations and different numbers under the EL — Centro
wave. The results show that replacing some bars with the bucking — restrained braces in the double —
layer cylindrical lattice shell could strengthen the damping effect. The replacement of the web mem—
bers bearing more loads has a better damping effect than the replacement of other members and the
effect of replacing 48 web members is better than replacing 20 web members in the web — member re—
placement scheme.

Key words: double — layer cylindrical lattice shell; vibration reduction analysis; bucking — restrained

brace

3-5

o

b ( bucking — restrained brace BRB)

SAP2000 30 m 42 m

22011 11 -25
: ( E2010001012)
(1963 -)



1 : BRB

1 2
( Do 30 m 42 m 1.8
m 0.25 3m 0, 10
1 o (1 (
P =1kN/m’ 2)

$127 x6 $89 x6 1 2
Q235 -B p =7 850 kg/m’

E =206 Gpa A =0.3 o

5 =100 Mpa. I
8 £ =0.02 30 so y o

1 10
Tab. 1 Top ten — step frequency and the relevant
period of double - layer cylindrical lattice shell

/Hz /s /Hz /s

1 3.696  0.271 6 9. 646 0.107
2 4.612  0.217 || 7 12.865 0.078
3 5. 665 0.150 || 8 14.339  0.062

4 6.941 0.143 || 9 16.133  0.062
B XEEE MR 5 7.266 0.139 || 10 16.483  0.061

Fig.1 Calculation model of double-layer
cylindrical lattice shell
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Fig.2 The first three-step vibration model of reticulated shell
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Fig.3 Layout location of BRB in four different scheme
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Tab. 2 Damping effect comparison in four

kinds of schemes with BRB

231 679
/mm 1% /kN 1%
16.1 - -106.32 -
1 14.1 12.4 -92.66 12.8
2 14.4 10.5 -92.38 13.1
3 16.9 -5 -106.72 -0.3
4 12.9 19.9 -89.56 15.8

3
Tab. 3 Damping effect comparison in
different number with BRB

231 679
/mm /% /kN /%
16.1 - -106.32 -
20 12.9 19.9 -89.56 16
48 11.7 27.3 —-78.36 26.3
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