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Fig. 1  Details and usage of T-head square-neck one-side bolts
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Fig. 2 Finite element model of T-head square-neck one-side bolted

beam to SHS column joints
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Table 1 Element types and mesh sizes of the finite

element model mm
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Fig. 3 Boundary and loading conditions of the finite element model
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Fig. 4 Schematic diagram of bolt preload
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Fig.5 Comparisons of failure modes for T-head square-neck one-side bolted joints
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Table 2 Comparisons of curve characteristic values obtained from tests and FEMs
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Fig. 6 Comparisons of bending moment-rotation curves for T-head

square-neck one-side bolted joints
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Table 3 Parameters of finite element models mm
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3 200 8 9 6.5 150 282 18 20 80
4 200 12 9 6.5 150 282 18 20 80
5 200 12 8 6.0 150 282 20 20 80
6 200 10 9 6.5 150 282 20 20 80
7 200 10 9 6.5 150 282 10 20 80
8 200 12 9 6.5 150 282 20 16 80
9 220 12 9 6.5 150 282 22 20 80
10 240 12 9 6.5 150 282 22 20 80
11 200 8 9 6.5 150 282 14 20 80
12 200 12 9 6.5 150 282 14 20 80
13 240 12 9 6.5 150 282 22 16 80
14 240 12 9 6.5 150 302 20 20 80
15 240 12 9 6.5 180 302 20 20 80
16 240 12 9 6.5 180 302 20 20 90
17 240 12 9 6.5 180 302 20 20 100
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Table 4 Comparisons of theoretical results and finite element results

oo /(KN -m) Wi BHKN-M)  ARIT My Moy, B
M, M., M. M. M. M. oM, oM BRER v o BRE M M R
112997 101.50 60.82 152.39 317.55 111.56 60.82 11156 CO+EP 66.76 109.51 CO+EP 0911  1.019 % * %
2 12997 10150 53.53 152.39 31755 11156 53.53 11156 CO+EP 63.71 109.45 CO+EP 0.840 1.019 % * %

312997 10150 45.06 15239 317.55 89.26 45.06 89.26 CO 5120 99.47 CO+EP 0.880  0.897
4 12997 10150 112.40 152.39 317.55 133.87 101.50 133.87 CO+EP+BE 88.82 14344 CO+EP+BE 1.143 0933 * % *
5 11640 12530 112.40 131.56 317.55 133.87 112.40 131.56 CO+EP+BE 9242 139.63 CO+EP+BE 1216 0942 % % %
6 12997 12530 73.86 152.39 317.55 11156 73.86 111.56 CO 76.41 127.37 CO+EP 0.967  0.876
7 12997 3133 73.86 152.39 317.55 11156 31.33 11156 CO+EP 51.60 87.45 CO+EP 0.607 1.276 % % %
8 129.97 12530 11240 15239 203.23 105.27 112.40 10527 BH 89.49 142.68 CO+EP+BE 1256 0738  *
9 12997 151.62 9040 152.39 317.55 133.87 90.40 133.87 CO+BE 88.19 140.68 CO+EP+BE 1.025 0.952
10 12997 151.62 78.82 152.39 317.55 133.87 78.82 133.87 CO+BE 84.25 120.17 CO+EP+BE 0936 1.114
1112997 6140 4506 15239 317.55 89.26 45.06 89.26 CO+EP 4807 89.79 CO+EP 0.937  0.994 % % %
1212997 6140 112.40 15239 317.55 133.87 61.40 133.87 CO+EP+BE 79.59 129.85 CO+EP+BE 0.771 1.031 % % %
13 129.97 151.62 78.82 152.39 20323 105.27 78.82 10527 CO 83.60 12438 CO+EP 0.943  0.846
14 141.58 13356 87.91 160.69 338.49 14270 87.91 14270 CO+EP+BE 8734 14501 CO+EP+BE 1.007 0984 % *
15 161.97 16028 99.61 183.18 338.49 14270 99.61 14270 CO 91.32 145.15 CO+EP 1.091  0.983
16 161.97 16028 104.27 183.18 338.49 14270 104.27 14270 CO 93.09 159.96 CO+EP 1120 0.892
17 161.97 16028 109.73 183.18 338.49 14270 109.73 14270 CO 96.13 147.24 CO+EP 1141 0.969
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Parametric Analysis on the Enhancement of Bending Capacity in T-stub Square-Neck Single-Side Bolted

Connections
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Abstract:

China)

Based on the analysis models and calculation equations of bending bearing capacity of beam-column joints with T-head Square-

neck One-side Bolts (TSOBs) ,

the expanded parameter analysis was carried out through the Finite Element (FE) numerical simula-

tion method to fill the gap of parameters not considered in the experimental studies and verify the reliability and accuracy of the theo-

retical analysis models. The results showed that:

1) the three-dimensional FE model of the joints established in the paper could not

only accurately predict the failure modes, stress state of each component and yield sequence of the joints under monotone loading, but

also obtain the bending moment-rotation relation curves with high consistency with the test results; 2) the error between the theoretical

calculation values and the FE values of the bending bearing capacity for the joints was basically within 15%, and only the error of some

joints was larger, but not more than 40%.
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In addition, the peak bearing capacity predicted by the theoretical equation was better than
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the yield one; 3) for the failure modes, 47. 1% of the joints were completely predicted accurately, 47. 1% were partially predicted suc-
cessfully, and only 5. 8% of the joints were predicted incorrectly. Considering the complex structure of the joints and the simplifica-
tion of the analysis models of each component, this degree of prediction error for bending bearing capacity and failure mode should be
acceptable.

Keywords: T-head square-neck one-side bolt; square hollow steel column;beam-column joint; flexural capacity; finite element analy-

sis
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