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Abstract : Based on the continuous strength method (CSM) , the strength design formula suitable
for the round tube aluminum alloy column was proposed to solve the problem that the results of the
traditional effective area method in the member loading capacity design were discontinuous and
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conservative. The CSM strength design formula suitable for the domestic aluminum alloy round
pipe string was proposed by revising the CSM based on the material property test data collected
from a large number of domestic aluminum alloy materials. The influence of diameter-thickness
ratio on loading capacity of 55 aluminum alloy axial compression round pipe strings with different
diameter-thickness ratios was studied by finite element analysis. The validity and reliability of the
proposed CSM loading capacity design formula were verified by comparing the finite element
calculation results of 72 aluminum alloy round tube short columns with the national codes and
recommended CSM loading capacity design formulas. The results show that the limiting value of
diameter-thickness ratio of aluminum alloy round tube section is 58. The mean values of N/
Nesy s Neg/Ngg s Neg/Nyy and Np/Npo, are 1.114,1.252 1. 195 and 1. 199, respectively. The
design values of CSM are more accurate than those of European code, American code and Chinese
code. The modified CSM loading capacity design formula shows good accuracy and is generally
safe ,which can be used as a reference for engineering design.

Key words: domestic aluminum alloy; axial compression; continuous strength method; bearing

capacity ; finite element analysis
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Table 1 Comparison of test results and finite

element results

REE VB, Neew/  Now/ Noes

ETR mm N N Ny rp
YG1-1 1.0 1 400 1542 0. 908
YGI1-5 0.8 1 760 1917 0.918
YG1-7 0. 65 2 640 2 697 0.979
YG1-9 0.5 3750 4 144 0. 905
YG3-1 1.35 2 090 2 252 0.928
YG34 2.7 2 700 2 941 0.918
YG3-6 1.95 2 500 2 580 0. 969
YG3-8 1.0 4 250 4432 0.959
YG3-9 0. 65 5 500 5796 0. 949
YG4-2 0.75 2 700 2 758 0.979
YG44 1.65 3751 3 766 0. 996
YG4-5 1.8 3930 4 328 0.908
YG4-8 0.85 6 000 6 067 0. 989
YG4-9 0.55 9 240 9 438 0.979
YG5-3 1.35 4100 4275 0.959
YG5-6 1. 65 4 600 4 694 0. 980
YG5-7 1.9 6 750 7517 0. 898
YG5-10 1.25 10 820 11 916 0.908
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Table 2 Comparison of finite element results with

design values of national codes
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