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Experimental study on shear behavior of steel-LVL composite I-shaped beams

LIU Hongwei', WU Shixu', TONG Keting', ZHANG Jialiang®, LI Yushun®"
(1.School of Civil & Environmental Engineering and Geography Science, Ningbo University, Ningbo 315211, China;
2.College of Science and Technology of Ningbo University, Ningbo 315300, China;
3.School of Civil Engineering, Qingdao Agricultural University, Qingdao 266109, China )

Abstract: The laminated veneer lumber (LVL) and cold-formed thin-walled steel are bonded with structural
adhesive to form a composite I-shaped beam. The 9 composite beams are tested for shear performance with
different shear span ratios, web and flange thicknesses, failure patterns, and stress changes. The deflection
development of composite beams under various loads is observed, and the failure mechanism of composite
beams is analyzed. The influence factors of shear bearing capacity are discussed, and the calculation method is
proposed for the shear capacity of composite beams. The test results show that the overall working performance
of steel-LVL composite [-beam is good, and the combination effect is obvious. When the shear-span ratio is less
than 2.5, the failure characteristic of the specimen is obvious shear-compression failure. The increase of web
thickness and flange thickness and the decrease of shear-span ratio can effectively improve the ultimate shear
capacity. The calculation model of mid-span deflection and shear capacity of composite beams is established,
which is in good agreement with the experimental results. The error between measured deflection and calculated
deflection is within 5%, and the average error between experimental and calculated shear capacity is less than
10%.

Key words: laminated veneer lumber; cold-formed thin-walled steel; composite beam; shear-span ratio; shear
performance
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