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Abstract: In order to investigate the influences of different
forms of reinforced section and initial load on mechanical
behaviors of axial compression angle steel in steel tower
following weld reinforcing process, two forms of reinforced
section, square and L-shape, were selected. Under the four
different initial load, the static load test of angle steel
reinforced by welding was conducted. The load-displacement
curve, the ultimate stability bearing capacity as well as the
failure mode of reinforced angle steel were obtained.
According to the static test, finite element models were
established and the numerical simulation was carried out to
take into account the indirect thermo-structure coupling

analysis method. Both the test and analysis results show that
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the failure mode of two reinforced sections are global bending
buckling; Compared to the specimens with square cross
section, L-shape specimens are more sensitive to the heat
input, but ductility is poorer; If the nominal stress ratio of
initial load is less than 0. 3, the effect of initial axial
compressive load on the ultimate stability bearing capacity of
angle steel axial compression members reinforced by welding

is negligible.

Key words: welding reinforcement; under load; angle
section component; axial compression; form of reinforced

section; finite element analysis
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Fig.1 Reinforcing forms of specimen section
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Tab.1 Measured dimensions and initial

loads of specimens

S W T T Wi

aEOR O AE e omw ww AR
mm mm mm kN
JAO-1 180x6 1200.4 80.1 592 0
ﬁjﬁ%ﬁn JAI-1  L80X6 1199.5 80.3 5.84 21.71
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Fig.2 Sampling location and size of specimen
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Tab.2 Material performance parameters
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Fig.3 Test device diagram and test setup
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Fig.6 Welding process of reinforcing angle steel
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Fig.8 Failure modes of JA specimens
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Fig.9 Failure modes of JB specimens
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Fig.10 Load-vertical displacement curves of JA and JB specimens
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Tab.3 Thermo-physical parameters of Q235B steel
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