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Study onapplicability of torque-rotation model of disk-pin joint
node of disk lock steel tubular scaffold
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(1. College of Civil Engineering and Architecture, Henan University of Technology, Zhengzhou 450001, China;
2. China Railway 16th Bureau Group Co. Ltd. , Beijing 100000, China)

Abstract: The semi-rigidity of the disk-pin joint node of the disk lock steel tubular scaffold is obvious, which is one
of the important factors affecting the mechanical properties of the frame. Therefore the reasonable selection of the
torque-rotation angle mathematical model of the disk-pin joint node is the precondition of accurate numerical analysis
of the frame. On the basis of the torsion test of the disk-pin joint node, the two-parameter logarithmic model and
the trilinear model of the torque-rotation angle of the disk-pin joint node were obtained by mathematical statistics
method. The applicability of single linear model, trilinear model and two-parameter logarithmic model was
compared and analyzed by frame load test and finite element numerical calculation. The three kinds of disk-pin joint
node models with reasonable parameters can satisfy the accuracy requirements of the stability bearing capacity of
the practical engineering. When the two-parameter logarithmic model was adopted for the disk-pin joint node, the
numerical calculation value of the ultimate stability bearing capacity of the frame was in the best agreement with the
experimental value. Due to the uneven distribution of the load on the standing tube, the semi-rigid connection of the
upper and lower standing tubes, the clearance and the interference fit, the calculated values of the lateral
displacement of the frame and the torque of the disk-pin joint nodes are obviously different from the experimental
values. The finite element calculation results were corrected by the coefficient correction method combined with the

experimental data.
Key words: disk lock steel tubular scaffold; disk-pin joint node; torque-rotation mathematical model;test; Finite el-

ement analysis
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Fig. 1 The disk-pin joint node torsion test (Unit: mm)
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Fig. 2 The disk-pin joint node mechanical model
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Tab. 2 The function slope and intercept

H1-1 H2-1 H3-1 H4-1 H1-2 H2-2 H3-2 H4-2

a 7.29 2.48 7.52 8.66 7.96 1.26 7.39 6.71

b 56.64 71.48 28.32 26.88 51.24 32.98 20.95 39.27
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Tab.3 The disk-pin joint node torque at the each stage end
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Tab. 5 The stability bearing capacity of the FEA model
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Tab. 8 The disk-pin joint node torque at the third stage end
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Tab. 9 The torque correction coefficient

H1-1 H2-1 H3-1 H4-1 HI1-2 H2-2 H3-2 H4-2
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