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Research on hysteretic models of composite connections

in middle - high strength steel frame structures

AO Xiao-lei, SHI Yong-jiu, WANG Yuan-qing, SHI Gang

(Key Laboratory of Structural Engineering and Vibration of China Education Ministry,

Department of Civil Engineering, Tsinghua University, Beijing 100084, China)
Abstract: In order to investigate the hysteretic characteristics of beam ~ to — column composite connections
in middle - high strength steel frame, four full — scale composite specimens are subjected to destructive test
under the low - cyclic reciprocating load. Then the skeleton and the envelope of hysteretic curve are ob-
tained, and the impact of reinforcement ratio and loading mode on the bearing capacity and ductility of the
connection are analyzed. Based on the test results and analysis, the three linear restoring force model of
the composite connection in consideration of bearing capacity and stiffness degradation is gained. From the
analysis results, it can be concluded that the reinforcement ratio mainly affects the connection ductility;
symmetric loading can provide higher initial stiffness and ultimate strength in sagging moment; the restoring
force model can be used in elasto - plastic seismic time ~ history analysis.
Key words: middle — high strength steel; beam - to ~ colummn composite connection; hysteretic characteris-
tics; restoring force model
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Fig.2 Trilinear hysteretic model
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Tab.1 The parameter of component
&RE B4R/ mm Y o504 VaKidil B mBHFR
HCI-1 3. s12@110 1.08% $8@100 12 )rdor
HCJ-2 400x 150 x 8 x 14 $12@80 1.13% 48@100 % R
HCJ-3 B $12@110 1.08% #8@100 12 EXTER
HCJ-4 450x 250 x 12x 16 $12@80 1.13% 8@100 24 RTER
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Fig.4 The moment-rotation skeleton curve of
the connections
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Fig. 5 The moment-rotation hysteretic envelope
curve
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Fig.6 The restoring force model of the
connections
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