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Experimental Study on Flange Bolted-welded
Connection for Steel Column-beam
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Abstract: In order to facilitate the construction of industrial
buildings, a new type of splice joint, named flange-bolted-
welded hybrid joint, was designed to splice I-shape beam to
steel connections. The flange, welded with the bottom beam
flange as well as the web close to bottom flange, was jointed
by high strength bolt. Stiffening plate was welded at top of
While downhand welding and high strength
friction grip bolts were used for the top beam flange and the

the flange.
beam web, respectively. Monotonic and reversed cyclic
loading tests were conducted on three specimens of this
innovative joint to investigate its load-bearing capacity,
modes. The

energy-dissipating capacity and failure
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experimental data indicate that the joint has high load-bearing
capacity and great rotational ductility with the maximum
plastic rotational angle up to 0. 095 rad. The strength of
specimen will be increased after rotational ductility for the
reason that its high strength friction grip bolts transform to
bearing type. The failure mode is due to the looseness of bolts
connecting flange plate as well as the development of gap
between the flange plate.

Key words: industrialized building; column-beam connection;
bolted-welded joint; cyclic experiment
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Fig.1 Detail drawing of flange bolted-welded connection
of steel beam
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Fig.2 Joint detail(unit; mm)
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Tab.1 Test results of mechanical properties of steel

WE/  JERIEEE WIRBE 3R/
B mm fy/MPa fu/MPa % Fol fu

Bl-1 14 384 482 22.1
B2-1 14 359 488 21.3
B2-2 14 391 497 18.2
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Fig.3 Test set-up and measurement points(unit; mm)
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Tab.2 Stress of measurement points of the stiffening

plate
Bif1/MPa Bif1/MPa
W R P,= P,= bFSY P,= P,=
355, 5 kN 454, 7 kN 355.5 kN 454, 7 kN
T1 40.4 81.3 T5 119. 8 166. 8
T2 78.4 169.0 T6 14.0 36.2
T3 41.5 63.4 T7 14.4 17.1
T4 37.8 74.3 T8 115.7 110.7
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