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Abstract: The joint stiffness is an important parameter in the design of steel tower structures. With the application of high strength steel in
the substation frame structures, research on the flexural rigidity of the tubular joints that are made of high strength steel has become in-
creasingly important. In this paper, an experiment study was conducted on three types of tubular joints which were enhanced by tile shaped
plate, inner annular plate, and inner sleeve respectively, in order to get the influence of different reinforcement on the joint stiffness. By
analyzing the different parameters of each enhanced method, the influence of various parameters on the joint stiffness was obtained. The
stiffness performances of each joint were analyzed by the joint initial stiffness criterion specified in the European specification. The results
show that the Q690 high strength steel enhanced tubular joints should not be taken as rigid joints in engineering design, but as semi-rigid
joints. The action mechanism of tile shaped plate and inner annular plate on the tubular joint was explained at last.
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Fig.2 Diagram of tubular joints and enhanced method
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Fig.3 Deformation schematic diagram of tubular joints
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Tab.1 Specimens for tubular joints
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s NI / / / /
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Tab.2 Contrast between the results of phototopography and
displacement meter

iy ERME REIE il 77 3%
TOWAGRS HRRS B2 R
1 84.48 84.00 WIME21E(0.48)
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Tab.3 Initial stiffness of the joints and its judgment

0 1 1
0.00 0.05 0.10

. y vy

e BIERLS) 8EL/L,  0.5EL/L, I
i (N-mm/rad) Al

SJ-1 7812E+09  7.373E+10 4.608E+09 Rk
SJ-2 1.055E+10  7.373E+10 4.608E+09 ik
SJ-3 1.063E+10  7.373E+10 4.608E+09 Rk
SJ4  1443E+10  7.373E+10 4.608E+09 Rk
SJ-5  3299E+10  7.373E+10 4.608E+09 Rk
SJ-6  3.785E+10  7.373E+10 4.608E+09 ik
SJ7 1098 E+10  7.373E+10 4.608E+09 Rk
SIS 1347E+10  7.373E+10 4.608E+09 Rk
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