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Abstract ; Based on the theory of Pseudo Excitation Method, the non-stationary stochastic seismic
response of the central-single-layer and peripheral-double-layer reticulated dome structures under
the consistent earthquake input are analyzed by using the updated random C lough-Penzien Model
and Finite Element Program ANSYS 8. 0. The analysis results indicate that the internal force
distribution of the single-double layer reticulated dome structures under the earthquake action is
reasonable, and the horizontal (X) and vertical (Z) dynamic displacements of the structure are both
lager. The coupling effect should be taken into account in the engineering design. The plane
stiffness of the single-double reticulated dome structures will increase and the stiffness outside of the
plane will decrease with the increase of the depth. And the influence on the stiffness outside of the
plane is very little when the span ratio of the single part to the double part increases, while the
plane stiffness of the structure will change obviously. The stiffness catastrophe in the connection
region of the single-double reticulated dome will influence the seismic response of the structure. The
joints and members near this region will be influenced obviously, but the influence will decrease
with the increase of the span ratio of the single part to the double part.

Key words ; single-double layer reticulated dome,seismic response ,non-stationary random vibration,
pseudo excitation method
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Fig.1 A single-double layer reticulated dome
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Fig. 2 X-dynamic displacements of the upper panel joints
a. D/L =1/3;b. D/L =1/23¢c. D/L. =2/3
s f=12m; g f =15m;»: f =20cm
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Fig. 3 Z-dynamic displacements of the upper panel joints
a. D/L =1/3;b. D/L =1/2;¢c. D/L =2/3
o f=12my - : f =15m;-n: f =20cm
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Fig.4 Dynamic internal forces of the upper chords
a. D/L =1/3;b. D/L =1/2;c. D/L =2/3

: f=12m; g-: f =156m;-»: f =20cm
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Fig.5 Dynamic internal forces of the lower chords
a. D/L =1/3;b. D/L =1/23c. D/L =2/3
o f=12mi-: f =15ms—n: f =20cm
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