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Mechanical properties and failure mechanism of steel plate

composite beams under strong corrosion
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Abstract: Aimed at the degradation process of mechanical properties for steel plate composite
beams under strong corrosion caused by industrial hydrochloric acid, a three-span steel plate
composite beam was taken as the research object, based on the decay processes of mechanical
properties of steel after corrosion, the bearing capacity calculation formula of positive bending
moment of double steel plate composite beam under strong corrosion was deduced. The load was

applied to the steel plate beam after corrosion, and the finite element model was established by

W% B #1:2020-10-28
EE TR :ERKHARF 4T H (51778057,51878057) ; Bk ¥ 44 ¥ & T4 W RHBF -0 351 H (17]K0384)

PG 2 T R e XRHE R BT H (202019) 5 94 %2 Tlk KA B 31 H (XAGDXJI14019) 5 BR PY 45 2238 3 iy JT FHE 3T H (20-45K)
1R T8 97 75 30 (1981-) , 2o, WAL A K N Bl 042, T2 1, E-mail : giaowen]jing@ xatu. edu. cn,



% 24

Tk, 5 R EAE ] TANARL A R0 A L B & AL

47

referring to the existing mechanical performance test data and research results of corroded steel.
The failure modes of steel plate composite beams under three corrosion scenarios were analyzed,
and the load-displacement curves of the key sections were obtained on steel plate beams of
different corrosion rates, the failure process of three-span steel plate beams caused by 36%
industrial hydrochloric acid was revealed, and the calculation formula of ultimate load with
corrosion time was derived on steel plate composite beams after corrosion. The results show that
the relative deviation between formula values and finite element values of flexural capacity are
4.31% to 8.12%. When the corrosion time of steel is less than 6 hours, the ultimate load and
displacement of the central section in the corrosion area of steel plate beams decrease obviously,
when the corrosion time of steel increases from 6 hours to 30 hours, it decrease less, when the
corrosion time of steel increases to 30 hours, it decrease more slowly. When the corrosion time of
steel reaches 48 hours, the ultimate bearing capacity and displacement of the central section of the
corrosion area of steel plate beams are equivalent to 78.82% to 87.11% and 74.94% to 76.54%
of the uncoroded section. Because of the boundary constraint in the mid-span of continuous beam
is stronger than that of the side span, the mid-span shows the down deflection of concrete bridge
deck and the bulging failure of steel beam, while the side span shows the overall failure of steel
plate composite beam. 1 tab, 8 figs, 28 refs.

Key words: bridge engineering; steel plate composite beam; finite element; strong corrosion; ulti-

mate load; mechanical property; failure mechanism
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Fig. 3 Finite element model of steel plate composite beam
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calculation values under different corrosion rates
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