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Tab.1 Geometry sizes and structure details for specimens

N o HERESD  BAMERE  pakpsbe BAFRE B e - o -
45 tedmm  JE gmm djmm  JEt/mm  gmm FERELy ERkp BENK HREHL
S-219/6-133/6 219 6.1 133 5.5 42 18.25 0.61 1 I
CS-219/6-89/6 219 6.1 89 6.1 108 18.25 041 1 C40
CS-194/6-89/6 194 6.9 89 6.1 80 16.20 0.46 1 C40
CS-219/6-133/4 219 6.1 133 43 42 18.25 0.61 0.67 C40
CS-219/6-133/6 219 6.1 133 5.5 42 18.25 0.61 1 C40
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Tab.2 Mechanical properties of steel

A RS JEARHEEE/MPa ARFRGREE/MPa SpREER/GPa fif =
D8I*6 403 502 206 24%
D133x4 350 507 196 32%
D133%6 438 524 204 17%
D194%6 330 494 223 30%
D219%6 303 484 203 30%
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Fig.3 Strain rosettes and control points arrangement of specimens
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Fig.6 Failure modes of specimens
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Fig.5 Equivalent stress curves of tower column wall
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Experiment study on the static behavior of the welded tubular
K-joints in wind turbine tower

GAO Chunyan 2 YANG Weipingz, LI Bin?, SHI Zhiyu :
(1.College of Aerospace Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. Architecture and Civil Engineering Institute, Inner Mongolia University of Science and Technology, Baotou 014010, China)

Abstract: Four concrete-filled steel tubular(CFST) welded K-joints in wind turbine tower were carried out on the monotonous static
load experiment. At the same time the contrast test on a hollow steel tubular welded K-joints was carried out. The failure mechanism
and failure characteristics, deformation development process after entering the plasticity stage, the complex stress state and
distribution laws near the intersecting line of the two tower joints were all studied. Experimental results show that due to the
existence of the concrete, the failure mode of the CFST welded joints was completely different from the hollow steel tubular joint,
and happened the local buckling and overall bending of compression web members took place with the CFST welded joints. At the
end of the test tower column walls no obvious plastic deformation appeared; while the failure mode of hollow steel tubular joint was
the plastic failure of the tower column wall. The stress distribution near the intersecting line of the two tower joints were also
different, with the stresses of the CFST welded joints mainly concentrating at the saddle points at the tensile web layup, which were
far more than the yield strength of steel, while the other points were still in the elastic stress stage. The measuring points near the
intersecting line of hollow steel tubular joints yielded and the stress peak was near the coronal points. The test results can provide
reference for design of CFST welded K- joints.

Key words: wind turbine tower; tubular joints; static behavior; failure mode
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