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Hysteretic behavior of fabricated H-shaped steel web opening
energy dissipation support
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Abstract: The fabricated H-shaped steel web opening energy dissipation support is a new type ol energy-
consuming support composed of web opening H-shaped steel and force transmission channel steel connected by
bolts, which can effectively avoid the instability of supporting members. In order to study the energy dissipation

capacity and failure mechanism of this support, low-cycle reciprocating loading tests and finite element
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simulation analysis were performed on the specimens. The results show that the fabricated H-shaped steel web
opening energy dissipation support has a full hysteresis curve, strong energy dissipation capacity and good
deformability. Under the action of axial load, the test piece mainly relies on the short columns between the holes
of the open web to enter the plastic energy dissipation. The ends of the short columns between the holes are the
weak parts, which first enters the plastic during the loading process, and the fracture occurs first. With the
deepening of loading, the plastic area in the middle part of the short column between holes becomes large and
large. During the loading process, the bolts and channel steel are always in an elastic state. The specimen is
eventually damaged due to the fracture of the short column between the holes. When the length of H-shaped
steel energy dissipating web is the same, the wider the web width, the greater the height-width ratio of the short
column between the holes, the smaller the bearing capacity and stiffness of the energy dissipation support, the
better the deformation ability, and the short column height-width ratio between the holes in the range of 5-8 is
more reasonable. It is recommended that the shortest distance from the arc at the end of the oblong hole to the
center of the bolt hole be controlled between 1.2d, and 1.5d,. Changing the arc radius of the oblong hole has
little effect on the mechanical properties of the support. When the width of the H-beam web is the same, the
greater the web length, the greater the bearing capacity and stiffness. The design method and ultimate bearing
capacity formula of fabricated H-shaped steel web opening energy dissipation support are give.

Keywords: energy dissipation support; hysteretic behavior; fabricated; H-shaped steel; ultimate bearing

capacity
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Table 1 Material properties of steels

Wt f/MPa  f/MPa  E/(Nomm )  0/%

T4 290. 18 490. 06 2.01X10° 23.0
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Fig. 4 Layout diagram of displacement meter
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Table 2 Geometric parameters of energy dissipation support model for assembled H-beam web opening

i L/mm b/mm t/mm t/mm hy,/mm h./mm /;/mm /,/mm /;/mm r n
FB-Al 1205 300 12 12 20 20 18 107 25 10 28
FB-A2 1205 400 12 12 20 20 18 137 25 10 28
FB-A3 1205 500 12 12 20 20 18 187 25 10 28
FB-B1 1205 300 12 12 20 20 33 107 10 10 28
FB-B2 1205 300 12 12 20 20 23 107 20 10 28
FB-B3 1205 300 12 12 20 20 13 107 30 10 28
FB-C1 1205 300 12 12 20 20 24 95 31 15 28
FB-C2 1205 300 12 12 20 20 25.5 92 32.5 20 28
FB-D1 965 300 12 12 20 20 18 107 25 10 22
FB-D2 1485 300 12 12 20 20 18 107 25 10 35
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Table 3 Comparison of ultimate bearing capacity

BT HIRTTHR /KN BB {H /KN R/ N
FB-A1l 1142.86 1076. 25 —5.8
FB-A2 702.98 831. 65 18.3
FB-A3 499. 34 603. 17 20.8
FB-B1 1634.49 1722.00 5.4
FB-B2 1180.98 1230.00 4.2
FB-B3 1 058.99 1195.83 12.9
FB-C1 1298.02 1378.85 6.2
FB-C2 1361.56 1461.04 7.3
FB-D1 990. 97 845.62 —14.7
FB-D2 1414.29 1345.31 —4.8
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