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Abstract: Tall construction supports are commonly used as steel structure support systems in long-span complex bridge
projects. Due to the machining and installation errors of tall construction supports, and excessive force or uneven
force, the initial defects of steel structure construction supports, such as weak joint connection and bending

deformation of rods, are caused. In order to clarify the effect of initial defects on the overall stability of the tall
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construction support of bridges, the linear buckling analysis of the tall construction support of bridges was carried
out first. The influence of initial defects such as joint semi-rigidity and initial bending of rods on the ultimate
bearing capacity of tall construction supports was discussed. In order to improve the solving accuracy of ultimate
bearing capacity of tall construction supports of bridges, stiffness coefficient was introduced to measure the semi-
rigidity value of joints, and the influence of joints on the calculated length of rods was considered
comprehensively. In order to simplify the calculation, a 3-direction 6-DOF simulation method was proposed. The
research shows that the ultimate bearing capacity of the structure is related to the stiffness coefficient, and the
stiffness coefficient should be ensured above 4 in practical engineering. When the first-order global buckling mode
is taken as the initial geometrical defect, the influence of the defect on the ultimate bearing capacity and the out-
of-plane displacement at the mid-span of the structure is more sensitive. When the second-order buckling mode is

used as the initial geometrical defect, the influence of the defect on the out-of-plane displacement of the side bar
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is more sensitive.
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Fig. 1 Middle support elevation layout(unit: mm)
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Fig. 7 Three-dimensional finite element model

of support
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M- A
%1 13.7
% 20 16.4
% 3 16.9
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Table 4 Comparison of P, under different defects kN
R & &3 a
BEA gy 5
0.1 1 2 3 4 5 6 7 8 9 10 100
A-H/1000 16232 21274 26406 30372 34038 35408 37294 37846 37869 38398 38460 38799
A-H/500 14168 19035 23637 27664 31135 32169 33895 34496 34557 35256 35313 35376
A-H/250 13205 17722 22092 25885 29198 30511 32311 32882 32895 33303 33501 33827
A-H/200 12313 16661 20780 24407 27570 28851 30564 31214 31289 31942 32155 33158
B-H/1000 17030 20162 24469 27780 30304 32081 33245 34258 34880 35207 36315 37124
B-H/500 16 968 20068 24267 27563 30129 31718 32877 33911 34546 34902 36210 37040
B-H/250 16837 19850 24179 27512 30106 31678 32778 33690 34468 34817 36110 36946
B-H/200 15116 17917 21890 24981 27374 29199 30443 31400 32130 32666 34122 35058
x5 AREERBETAIILL
Table 5 Comparison of A, under different defects m
M & Ha
B 255
0.1 1 2 3 4 5 6 7 8 9 10 100
A-H/1000 0.0852 0.0728 0.0578 0.0344 0.0206 0.0194 0.0161 0.0161 0.0158 0.0155 0.0153 0.0110
A-H/500 0.1074 0.0913 0.0717 0.0430 0.0259 0.0245 0.0202 0.0201 0.0195 0.0192 0.0185 0.0133
A-H/250  0.1344 0.1142 0.0896 0.0532 0.0320 0.0303 0.0253 0.0252 0.0243 0.0243 0.0230 0.016 2
A-H/200 0.1571 0.1325 0.1033 0.0607 0.0363 0.0341 0.0278 0.0277 0.0263 0.0260 0.0243 0.0169
B-H/1000 0.1746 0.1191 0.1002 0.0945 0.0593 0.0583 0.0574 0.0500 0.0470 0.0465 0.0450 0.0296
B-H/500 0.1772 0.1212 0.1019 0.0968 0.0609 0.0598 0.0590 0.0512 0.0481 0.0472 0.0456 0.0299
B-H/250 0.1821 0.1242 0.1044 0.0985 0.0617 0.0605 0.0595 0.0517 0.0486 0.0476 0.0459 0.030 0
B-H/200 0.1845 0.1257 0.1053 0.0992 0.0621 0.0608 0.0598 0.0519 0.0488 0.0477 0.0459 0.030 0
x6 AEIERPAT A,XTEE
Table 6 Comparison of A, under different defects m
M JE 7 Ha
A % 5
0.1 1 2 3 4 5 6 7 8 9 10 100
A-H/1000 0.0699 0.0716 0.0559 0.0332 0.0183 0.0177 0.0149 0.0147 0.0143 0.0140 0.0131 0.009 4
A-H/500 0.0753 0.0761 0.0598 0.0353 0.0193 0.0189 0.0160 0.0158 0.0152 0.0148 0.0140 0.009 9
A-H/250  0.0816 0.0807 0.0632 0.0369 0.0203 0.0197 0.0166 0.0165 0.0158 0.0155 0.0146 0.0103
A-H/200  0.0915 0.0895 0.0695 0.0405 0.0219 0.0212 0.0178 0.0175 0.0166 0.0162 0.0151 0.0105
B-H/1000 0.0838 0.0683 0.0587 0.0565 0.0376 0.0358 0.0347 0.0333 0.0295 0.0292 0.0282 0.0205
B-H/500 0.0911 0.0742 0.0635 0.0607 0.0403 0.0386 0.0371 0.0354 0.0312 0.0309 0.0300 0.0217
B-H/250  0.1085 0.0883 0.0756 0.0723 0.0480 0.0460 0.0442 0.0421 0.0372 0.0368 0.0357 0.0258
B-H/200  0.1262 0.1011 0.0862 0.0825 0.0545 0.0517 0.0496 0.0470 0.0414 0.0406 0.0392 0.0277
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Fig. 16 Load-displacement curves of all models
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Fig. 17 Change rate of ultimate load of all models with joint stiffness
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Fig. 18 Change rate of ultimate load and deflection of all models with defect amplitude
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