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Abstract: To investigate its instability mechanism and failure mode, seven full-scale model tests were conducted to examine the
effects of connection type, horizontal step distance, vertical post spacing, and diagonal bracing arrangement on its mechanical
performance. The results indicate that adopting disk —lock connections, reducing the step distance and post spacing, and
rationally arranging diagonal braces can effectively enhance the stability capacity of the support system. A comparison of the test
results with the calculated values from current codes shows that the test values are 1. 36 to 2. 53 times the code values, indicating
that the current codes generally ensure the safety of the scaffold and provide a certain safety margin. The research findings offer

important experimental references for the safety design and construction optimization of composite disk—lock and wheel-coupler
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type steel scaffolds.

Key words: composite disk—lock and wheel-coupler type steel scaffold; full-scale test; stability capacity
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Table 1 Geometric parameters of test models

e R SIFFEEE PR S R FE RS

i Ik /m /m i B /m
1 = 0.9 1.2 2 ¥ 1.8x1.8
2 #ANL 0.9 1.2 2 Jc 1.8x1.8
3 et 0.9 0.6 4 T 1.8x1.8
4 Frn 0.9 0.6 4 g 1.8x1.8
5 =X 0.9 1.2 2 H 1.8x1.8
6 #Efn=k 0.9 1.2 2 H 1.8x1.8
7 [k 1.2 1.2 2 H 2.4x2.4
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Table 2 Basic mechanical properties of the materials
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FERCANSLAT | B 275.24  454.87 2.11
AR, HAk 265.17  385.44 2.05
BAACERE, sk | #RR 273.39 0 402.65 2.09
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Fig.2 Arrangement of displacement transducers and strain gauges
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Fig.3 Failure mode of model
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Table 3 Failuremodes and stable bearing capacity of the models

AR A R RFIRESI/KN  SAFTHRE T1/kN
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3 DS 2R R 485.03 53.89
4 MU -1 A% S A 551.22 61.25
5 PRNGRIA PSS 446. 12 55.77
6 AR VS AR 630. 86 70. 10
7 PSR PR 599. 45 66. 61
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Fig. 4 Effect of erection parameters on stability capacity
of single members
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Table 4 Comparison between standard calculation
values and test results

3] N/KN  NJ/KN  N/kN N/N, NN,
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3 53.89 39.16 39. 68 1.36 1.38
4 61.25 39.16 44.58 1.37 1.56
5 55.77 28.27 28.54 1.95 1.97
6 70. 10 28.27 31.53 2.22 2.48
7 66. 61 28.27 36.56 1.82 2.36
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