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NUMERICAL STUDY ON OPTIMIZATION DESIGN OF SQUARE
TUBULAR COLUMN FILLED WITH PRE-STRESSED CONCRETE

CHEN Bo

(School of Civil Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: The nonlinear programming models with stability constraints are established for pre-stressed square
concrete column wrapped with different materials, such as PE, HDPE, PVC, stedl etc. By introducing the ratio of
tube cross-sectional length to tube wall thickness, the cross-sectional characteristics of a composite member are
indicated by this coefficient, and the nonlinear programming problem is transferred into the optima design
problem solved directly through the iteration formulas. Finally, by using this method, the calculations of
cross-sectional optimization design are carried out for the pre-stressed square concrete column wrapped with
different materials under the same capacity condition, and the comparison is made between the optimized design

and no optimized one. The analysis shows that the proposed method is simple and practical.
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Fig.1 Hinge situation of both sides of pillar
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Tablel Elasticity coefficient and mass density of each kind of
outsourcing tubing

HM FPER /M Pa B EI(KN/m?)
PE 800 95
HDPE 1500 9.8
PVC 3000 14.0
A 210000 78.5
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Table3 Optimal solution of tubing column

B h/mm t/mm A AN LUAH k
PE 348.58 8.94 42.74 39
HDPE 348,57 9.17 272 38
PVC 344.94 7.67 4291 45
At 246.52 13.70 33.03 18
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