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Abstract

One of the key elements of the cable-style glass curtain wall is the glass panels. In this paper, ANSYS
software is used to analyze the natural vibration characteristics of a single-layer cable-mesh glass
curtain wall. The influence of the glass and cable on the overall model’s natural vibration charac-
teristics is studied parametrically, and the corresponding mode shapes and natural frequencies of
each order are found. The finite element approach was utilized to analyze the single-cable glass
curtain wall independently in order to take into account the impact of glass synergy on the cable’s
inherent vibration characteristics.
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Figure 1. Model design
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Table 2. Results of the first 30 natural frequencies of the single-layer cable net curtain wall structure
= 2. BERWBIREIHE] 30 M BiRNE SRR

b B Hz (51643 BiE Hz B4 B Hz

1 3.731 11 15.267 21 22.915
2 6.017 12 15.286 22 24.922
3 7.939 13 16.846 23 25.127
4 8.801 14 17.018 24 25.636
5 8.810 15 19.284 25 26.907
6 10.598 16 19.510 26 27.367
7 12.591 17 20.552 27 28.228
8 13.240 18 20.699 28 28.614
9 14.365 19 22.096 29 28.751
10 14.391 20 22.410 30 28.781

30 -

25

20

HiZ /Hz

10

0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
B ix

Figure 2. The first 30-order natural frequency curve of a single-layer cable-net curtain wall structure
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Figure 3. Partial mode shape diagram of single-layer cable net curtain wall structure
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Figure 4. Comparison of partial mode shapes of glass synergistic cable mesh and individual cable net
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Figure 5. Comparison of the first 20 natural frequencies of glass thickness change model C
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Figure 6. Comparison of the first 20 natural frequencies of model A-C when t = 20 mm
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Table 3. The results of the first 20 natural frequencies of the grid size change cable net
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1 4.241 4.067 3.527
2 6.365 6.277 4.160
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4 8.865 8.555 6.679
5 9.194 9.134 6.701
6 10.259 9.755 7.072
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20 19.449 19.451 14.315
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Figure 7. Comparison of the first 20 natural frequencies of

the glass synergistic cable net with the change of grid size
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Table 4. The bending stiffness of the cable is not considered, and the comparison of the fundamental frequency of the single
cable
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10 7.072 2.5365 3.907 4,380 5.188 6.173
12 5.886 2.1111 3.266 3.633 4.294 5.107
14 5.041 1.808 2.804 3.104 3.664 4.354

Table 5. Considering the bending stiffness of the cable, the comparison of the fundamental frequency of the single cable
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