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Abstract: Through simultaneously considering geometric non-linear and material non-linear, the
dynamic responses of single-layer spherical latticed shells subjected to harmonic loads and step
loads were researched respectively, and the most unfavorable dynamic loads of the structure were
analyzed. Under the analysis of dynamic behavior of single-layer spherical latticed shells subjected
to harmonic loads with different frequency and step loads with different duration, the
relationships between the structural dynamic response and its self vibration characteristic, as well
as the load frequency characteristic were built up, by which the most unfavorable loads of single-
layer spherical latticed shells were determined. The results show that under either horizontal
harmonic loads or vertical harmonic loads, when the excitation load frequency is closed to the
natural frequency which corresponds to the largest vibration mode participation coefficient in the
direction of excitation, the limit harmonic load is the lowest; when the duration of step load is
closed to the half of natural period which is versus the largest modes of vibration participation
coefficient in the direction of excitation, the limit step load is the lowest.
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Fig. 1 Relation Between Joint Displacements

and Excitation Load Frequencies
s 1) {7 I 1T 2 JH T 4 R I 25 R R A AE B i 3t
PR IDX IR Sy i W] 45 K A A IR I 38Dl A O 5 45
ey [0 A A 1) 5 28 5 A 3 r 3o BB = B T IR 7 45 A
AR /N T 12 Hzy HOKCF AN ) 4R B 2 5 R 8
ANV R 0 f9 11 4% Y 2% i 3 28 119 AR R i 7
ZHRBIE 1,



% 2 R F R EHE W Ty R R A R RS R T 15

F1 RBELEA1/51/7T BERIREMERMIKRES 5 R2Y
Tab.1 Structural Vibration Mode Frequencies
and Vibration Mode Participation Coefficients

Under 1/5 and 1/7 Rise-span Ratio
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Fig. 2 Time-history of Utmost Joint Displacement
Under f=2.6 Hz
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