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Abstract: An imaginary structure whose mass and stiffness were close to staggered truss
structure’s was created according to that staggered truss structure has more uniformly mass and
stiffness distribution, and the simplified design formulas to calculate the frequency and vibration
mode of hypothetical structure were proposed. Based on the matrix perturbation theory, the
formulas about the relationship expression and the coefficient in the expression of the mass,
stiffness, natural vibration frequency, vibration mode between the staggered truss structure and
the hypothetical structure were proposed. At last, the theory proposed in this paper was applied
to analyze the natural vibration frequency, vibration mode, and earthquake effect of examples.
The results show that the method in this paper can prevent the interactive calculation and
decrease the calculating work load, and the method can also calculate the respective natural
vibration frequency and vibration mode of structure, which has a better coincidence with the
accurate method, while the disparity between the structural effect applied with the equivalent

base shear method of high-rise staggered truss structure and the structural effect applied with the
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vibration mode superposition method was significant.

Key words: staggered truss structure; natural vibration frequency; vibration mode; stiffness
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