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NONLINEAR ANALY S SOF CABLE STRUCTURESUSING A TWO-NODE
CURVED CABLE ELEMENT OF HIGH PRECISION

YANG Meng-gang , CHEN Zheng-ging
(Civil Architecturd Engineering College, Centra South University, Changsha 410075, Ching)

Abstract: Based on the virtual work increment equation of updated Lagrangian formulation and the basic
assumption of cable, a finite element method with two-node curved cable element for the geometrical non-linear
analysis of cable structures is developed and its stiffness matrix is presented. With reference to the geometric
shape and physical equation of cable, the node forces of cable element are accurately formulated. The present
method overcomes the disadvantages of two other widely used elements: two-node linear bar element which has
low precision and the multi-node element which is difficult to computerize for many D.O.F. This method in the
paper can be used in the analysis of long-span suspension bridge, cable-stayed bridge and tensile structure. The
results of three examples show that the proposed method is very precise and valid.

Key words: bridge supported with cable; tensile structure; nonlinear finite element method; two-node curved
cable element

THE ANALYSISOF HYSTERETIC BEHAVIOR OF PALL-TYPED
FRICTIONAL DAMPERS CONSIDERING GEOMETRY NONLINEARITY

WU Bin, ZHANG Ji-gang , OU Jin-ping
(Schoal of Civil Engineering, Harbin Ingtitute of Technology, Harbin 150090)

Abstract: Based on the geometry nonlinearity of four-link mechanism of Pall frictionad damper (PFD), the
influence of buckling force of braces, brace stiffness and dip force on the hysteretic behavior of an improved
PFD —T-shaped cone plate frictional damper (TFD) is analyzed. On the one hand, it is verified strictly that the
hysteretic behavior of TFD (or PFD) is not influenced by the buckling force of braces. On the other hand, some
new phenomena are revealed. Firstly, the tension force of the braces does not keep constant but increases
remarkably after the dipping of TFD. Secondly, the maximum tension force of the braces has relationship with
brace stiffness, and the greater is the brace stiffness, the greater the maximum tension force of the bracesis.

Key words: energy dissipation; frictional damper; geometry nonlinearity



