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Abstract;In order to prove the rationality and feasibility of using vibration frequency theory to
judge the failure of right-angle couplers in the scaffold structure system,the change law of stability
and vibration characteristics of double-row scaffolding under the failure of right-angle coupler is
studied. Taking six-step three-span double-row coupler scaffolding as an object, using ANSYS
finite element software, the stable bearing capacity, vibration mode and vibration frequency are
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calculated under the failure conditions of the right-angle couplers in the vertical and longitudinal
horizontaldirections. And the relationship between the calculation parameters and the failure of the
right-angle coupler is established. When the number of right-angle coupler failures in the direction
of the vertical pole or the longitudinal horizontal rod increases, the stable bearing capacity of the
scaffold shows a downward trend,and the mode shape of the scaffold changes from overall lateral
vibration to local vibration of the vertical rod or longitudinal horizontal rod. As a result, its
vibration frequency is reduced. The failure of the right-angle coupler in the vertical direction has a
greater impact on the decline of the stable bearing capacity of the scaffold,and it is feasible to use
the vibration frequency theory to judge the failure of the right-angle coupler of the scaffold.

Key words : double-pole fastening steel pipe scaffold;right angle coupler failure;stability bearing

capacity ; vibration characteristics
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Fig.1 The right-angle coupler failure
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Table 1 Stability bearing capacity and decline amplitude of six-step three-span scaffold under different failure
conditions of right-angle couplers
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BAO/KN  WRE/%  BHAN O WEE/% BN WRE/%  BOAN /% BI/KN IREE/%
0 36. 149 — 36. 149 — 36. 149 — 36. 149 — 36. 149 —
1 36. 022 0.35 36. 053 0.27 36. 022 0.35 36. 091 0.16 36. 115 0.09
2 29.304 18.94 31.215 13. 65 35.901 0. 69 35.971 0.48 36. 060 0.25
3 21.399 40. 80 22. 681 37.26 35.514 1.76 35.825 0.90 35.920 0. 63
4 12. 657 64.99 13.473 62.73 35.355 2.20 35.735 1. 15 35.903 0. 68
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Table 2  First-order vibration frequency and decline amplitude of six-step three-span scaffold under

different failure conditions of right-angle couplers
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Table 3 First-order frequency test results of scaffolding poles for pumped storage power stations

NERSEfECE 1 53747 1534 32 FF
R W%/ He  FIEIRIE/ % IR/ Hz  FIEIREE/ % WREFE/He  FWEIEEE/ %
0 5.914 — 5. 891 — 5.846 —

1 5.850 1.08 5.867 0. 41 5.781 111
2 5.484 7.27 5.813 1.32 5.281 9. 66
3 5.047 14. 66 5.789 1.73 4.730 19.09
4 4.867 17.70 5.672 3.72 4.477 23.42
O(EHHHTE) 5.909 0.08 5.886 0.08 5. 851 0.09

R4 HUKERERL ST KFATERS 1 Bt 2
Table 4 First-order frequency test results of scaffolding longitudinal horizontal rods for pumped

storage power stations

HAn TS 7K AT V-5 R KA VIS ] KA
KA RN/ Hz  FIEWREE/ % W%/ He T MR/ % W%/ He TR/ %
0 6.344 — 6. 594 — 6. 156 —

1 6.313 0.49 6.551 0. 65 6. 139 0.27
2 6.063 4.42 6.369 3.41 5.938 3.54
3 5.482 13.59 5. 807 11.94 5.443 11.58
4 5.319 16. 15 5.583 15.33 5.188 15.72

O( EHFITE) 6. 340 0. 06 6.597 0. 05 6. 158 0.03
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