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Lateral Buckling Analysis of I-curve Composite
Beams in Negative Moment Region

CHEN Bailing ,LI Mingshu ,LIU Wenwen , WANG Lianguang

(School of Resources & Civil Engineering , Northeastern University , Shenyang , China,110819)

Abstract; The lateral buckling in the negative moment region of I-curved composite beam
considering the lateral bending deformation and torsional deformation of the upper and bottom
flange of the steel beam was analyzed. Based on the energy method, the strain energies of the
upper and lower flanges of curved steel beams and concrete plates under the action of equal end
bending moments was derived. Based on the standing value theorem of potential energy, the
analytical solution of critical moment for lateral instability of curved composite beams was
derived. The influence of several design parameters on the critical bending moment was analyzed
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and compared. The curvature radius increases from 4 000 mm to 8 000 mm, the critical bending
moment increases by 18. 5% . The width-thickness ratio of the bottom plate increases from 9 to 17,
the critical bending moment doubled. The concrete slab thickness increases from 120 mm to
160 mm, the critical bending moment increases by 19. 1% . The amount of reinforcement increases
from 8 to 16, the critical bending moment increases by 8. 9% . The web height-thickness ratio
changed by 12, the critical bending moment decreased by 40% . The overall trend of critical
bending moment of curved composite beams decreases gradually with the increase of span,but the
curve bounces. The critical moment can be well controlled by increasing curvature radius and the
width-thickness ratio of the bottom plate or decreasing the web height-thickness ratio, which
provides data support for the structural stability design of I-curved composite beams.
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Fig.1 Curved composite beam section parameters
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Fig.2 Coordinate system of curve composite beam
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Fig.3 Calculation model of steel beam instability
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