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Elastic-Plastic Behaviour and Design of Beam-to-Column Connections Reinforced by

Increasing Thickness of Columns
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Synopsis :

With regard to connections of cold-formed square tube and beam, behavior and design of
the connection reinforced by increasing thickness of column have been investigated.
Sub-assemblage tests were carried out under cyclic loadings. Test results show that the
connection can absorb sufficient seismic energy and that yield strengths predicted by
yield line theory agree well with experimentals. Parametric study using FE method as
succeeded in obtaining empirical formulae and made it possible to estimate rotational

rigidity of the connection.
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Elastic-Plastic Behaviour and Design of Beam-to—Column Connections
Reinforced by Increasing Thickness of Columns
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Synopsis:

With regard to connections of cold-formed square tube and heam, behavior and design of the connection reinforced by
increasing thickness of column have been investigated. Sub-assemblage tests were carried out under cyclic loadings. Test
results show that the connection can absorh sufficient seismic energy and that yield strengths predicted by yield line theory
agree well with experimentals. Parametric study using FE method has succeeded in obtaining empirical formulae and made
it possible to estimate rotational rigidity of the connection.
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{a) Through Diaphragm by Increasing Thickness
Type Type

Fig. 1 Connection types
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Fig. 2 Test specimens
Tahle 1 - Parameter of sub-assemblage tests  (mm)
Specimens Beam Fart O.f increasing
thickness
No. 1 BH-400x200x 66X 12 L)-300x 300 % 19
No. 2 BH-400x250x6x 12 C1-300x 300 % 19
No. 3 BH 4002200 %612 [1-300 <300 % 32
Table 2 Mechanical properties of materials
Plate Yield Tensile Elongation
thickness point strengrh
{(mm) {(MPa} (MPa) (98)
6 285 446 25.4
12 290 456 31.2
19 283 146 31.7
32 271 454 34.8
9 429 516 32.6
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Table 3 Results of sub-assemblage test and analysis (kN)
Experimental strength ! Analytical
P)" l PU PD:»' RIB’ l‘Dﬂy Pﬂy/lH\)‘
No. 1| 106 158 107 109 110 0.97
No.2 | 129 185 12§ 126 132 0.96
No. 3| 176 218 —_ | — 140 —_—
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Fig. 4 Yield mechanism
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Fig. 3 Relations between load and overall deformation
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Fig. 5 Model for FEM

Tabte 4 Parameters of FEM analysis {mum)

Increasing thickness type
Width of beam
Thickness of incresed plate
Extra length of incresed plate, &

150. 200, 250, 300
12,16, 19,22, 25,28, 32
30, 100, 150, 200, 300

Through diaphragm type i
Width of beam j 130, 200, 250, 300
Thickness of incresed plate ‘g

Thickness of diaphragm ‘ i6
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Fig. 6 Extra length /&,
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Fig. 7 Load vs. overall deformation curves
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Fig. 9 Relation hetween strenglh of connection and extra
length
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