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Dynamic analysis and research on vibration control
of high-rise transfer station structures

XUE Jianyang, ZHAI Lei, YAN Chunsheng

(School of Civil Engineering, Xi'an University of Architecture and Technology, Xi'an 710055, China)

Abstract : In order to improve the design and capacity of collision anti-vibration of high-rise transfer station, dynamic
characteristics and responses of vibration of high-rise transfer station were studied. Based on numerical analysis, the original
structure and computing models of two strengthening scheme were simulated. Dynamic analysis and displacement response of
vibrations were analyzed. The results indicate that corridors have significant effects on the increase of the overall stiffness of
transfer station. It also can conclude that lateral horizontal vibration of transfer station is obvious only under low frequency exciting
force. Compared to the door-sheer wall strengthening scheme, cross- bracing scheme is more suitable as a temporary reinforcement

scheme.
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Fig. 1 The schematic drawing of the strengthening scheme of reinforces concrete frame
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Fig. 2 The original structure and computing models of two strengthening scheme
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Fig. 3 The schematic drawing of simplified spring support
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Tab.1 The changes of modal frequency

A X\ Y SZil¥ X YR
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Fig. 4 The frequency-displacement curve of reference points of original structure and strengthening schemes
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Fig. 5 The frequency-displacement curve of reference points of original structure and strengthening schemes
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Tab.2 Comparison of vibration frequencies under various operating conditions

it #F TOUEA | 454/ Hz #LUHIR
MO M1 M2 M3 M1/MO M2/M1 M3/M1
Y 0.58 1.88 3.34 2.89 3.23 1.78 1.54
X 0.58 2.08 2.48 2.77 3.58 1.20 1.33
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Tab.3 Comparison of horizontal displacements in Y direction under various operating conditions

st & TR mm TR b

~ MO M1 M2 M3 M1/MO M2/M1 M3/M1
DY10 588.61 26.38 14.76 14.86 22.31 1.79 1.78
DY9 541.55 7.01 12.18 12.77 77.21 0.58 0.55
DY8 513.78 6.32 13.54 12.33 81.29 0.47 0.51
DY7 451.67 10.03 13.61 11.53 45.03 0.74 0.87
DY6 376.16 12.79 12.80 10.35 29.41 1.00 1.24
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Tab.4 Comparison of horizontal displacements in X direction under various operating conditions

s MO M1 M2 M3 M1/MO M2/M1 M3/M1
DY10 76.26 3.83 3.60 2.34 19.91 1.06 1.63
DY9 70.52 1.65 1.39 1.92 42.68 1.19 0.86
DY8 67.12 1.12 1.06 1.75 60.19 1.05 0.64
DY7 53.37 1.40 0.91 1.58 38.02 1.54 0.89
DY6 49.40 1.88 0.78 1.39 26.34 242 1.35
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Fig.6 The resonant frequency and displacement amplitude of reference points under RY force in Y direction
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