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Fracture Mechanism of Diaphragm-through Type Joints of Steel Box Column
and Reduced H-style Steel Beam under Low Cyclic Reversed Loading

TONG Ke-ting, WANG Wan-zhen*, GUO Ge, WANG Wei-tao, SUN Shao-jiang
( Faculty of Architectural, Civil Engineering and Environment, Ningbo University, Ningbo 315211, China )

Abstract: In order to study the fracture mechanism, the test on ductile joints of steel box column for the H-style
steel beam under the seismic loading and low cyclic reversed loading is conducted on four diaphragm-through
type joints of steel box interior column and H-style steel beam, including one conventional joint and three joints
with enlarged juncture and opening holes in the beam. The test is based on an elliptical fracture model coupled
with an elliptical yield model of constructional steel. The results show that the conventional joint brittle fractures
at butt weld between beam flange and diaphragm where the stress is highly concentrated. Enlarged juncture
eliminates geometry mutation of butt welds along the beam flange width, and reduces the degree of stress
concentration and the risk of brittle fracture of the butt weld. Plastic hinge causes the weaken beam section
distant from the panel zone due to the opening holes at beam flanges. The load bearing capacity of the joint with
enlarged juncture and opening holes at the beam flanges reduces by 5.5%~9.4% compared with that of the
conventional joint.

Key words: joints of steel box column and H-style steel beam; elliptical fracture model; elliptical yield model;
enlarged junctures; plastic rotation; load bearing capacity



