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Abstract: In order to obtain the simplified calculation formula of the axial stiffness of the T-joint,
a plane frame calculation model suitable for the rectangular hollow section (RHS) joints and a
fixed end beam model for concrete-filled rectangular hollow section ( CFRHS) joints were
proposed according to the characteristics of the joint force. Then the theoretical formula of the
joint axial stiffness of the two joints types was derived. The finite element method was used to
analyze the joint domain effective length /4 in joint axial stiffness formula, and the simplified
formula of [ was obtained by fitting. The theoretical formula of the joint axial stiffness was
compared to the experimental and finite element model (FEM) results, then the influence of the
concrete filled in the chord on the joint axial stiffness was analyzed. The results show that heigh-

width ratio and width-to-thickness ratio of chord have little effect on /.y and can be neglected. [
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has a linear relationship with width of chord and height-width ratio of brace, and increases with

them. The effective length /. has a nonlinear relationship with width ratio of brace and chord g,

and decreases when f increases. The axial stiffness calculation formula of the two joints types

agree well with the experimental and FEM results. The concrete filled in the chord can increase

the joint axial stiffness, and the increase coefficient k., increases with the increase of height-

width ratio of chord. Moreover, k., increases first and then decreases with the increase of 8, and

the maximum value occurs when 3=0. 6-0. 7.

Key words: rectangular hollow section joint; concrete-filled rectangular hollow section joint; joint

axial stiffness; simplified calculation model
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Fig. 1 Schematic Diagram of Joints Deformation
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Fig.2 Deformation Comparison of Tension Joints
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Fig.3 Deformation Comparison of Compression Joints
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Fig. 4 Simplification Process of Joint Axial Stiffness Model
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Fig. 5 Schematic Diagram of RHS Joint Mechanics Model
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Fig. 6  Structural Analysis Diagram of RHS Joint
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Tab.3 Comparison of Theoretical Formula and Experimental Results of Joint Axial Stiffness
R A K mS | SCHCRIE B Kexp K Ki/Kexg Ki/Kep ¥l | Ki/Kep8 5 R 5L

TNO02NO | 3cilik[25] 0.5 93.3 117.4 1.26
T1 0.5 82.3 53.0 0. 64
T4 k26 ] 0.5 342.1 266. 4 0.78

SR A S MPJT1 k[ 27] 0.6 203. 2 187.2 0.92 0.91 0. 04
T1 0.4 50. 7 39.5 0.78
T2 k(28] 0.7 208.0 196. 0 0.94
T3 0.4 167.7 178.0 1.06
T1C 0.4 95.1 64. 1 0.67

HE T N TR R T T2C k[ 28] 0.7 313.5 330. 2 1.05 0.97 0.07
T3C 0.4 246.9 291.8 1.18
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Fig. 21  Axial Stiffness Comparison of Theoretical Formula
and Finite Element Results for RHS Joint
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Fig. 22  Axial Stiffness Comparison of Theoretical Formula

and Finite Element Results for CFRHS Joint
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Fig. 24 Relationship of k., a, B in Reference[ 19]
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