Composite   Columns   Conclusions  (Dec. 2008)

Conclusions, by C. Douglas Goode, from a study of 1819 tests on concrete filled steel tube columns and comparison of their failure load with Eurocode 4 predictions.

Data and results on the Database on the website:  http://web.ukonline.co.uk/asccs2 

Further information and a CD can be obtained from:  cdgoode@mypostoffice.co.uk 

Summary  of  Conclusions

a) Eurocode 4 can be used with confidence for the design of concrete filled steel tube columns. The average Test/EC4 ratio from 1808 tests being 1.11.  However, the number of tests, which satisfied the Code conditions, failing below the resistance predicted by Eurocode 4 was 17% and this may be thought unacceptable.

b) For circular section columns the Code limitation on concrete cylinder strength could be safely extended to 75 MPa (cube 94 MPa).   Even columns with cylinder strengths above 100 MPa (cube 125 MPa) seemed safe though more tests with concrete of this high strength are needed to justify this.

c) For rectangular section columns the concrete strength limitation could be safely extended to 60 MPa.  When higher strength concrete is used its cylinder strength should be factored by 0.85, equivalent to assuming no enhancement of concrete strength due to containment.

d) Sections, both circular and rectangular, which have a wall thickness thinner than permitted by the local buckling Clause 6.7.1(9) could be used if a factor of 0.75 was applied to the strength predicted by Eurocode 4.

e) Hollow sections can be designed using Eurocode 4 provided allowance is made for the hole.

f) Neither preload on the steel tube nor sustained load on the filled column had any significant effect on the failure strength of the column.

g) More testing of rectangular columns under biaxial bending is needed. The eleven tests reported show the straight line interaction used in Eurocode 4 to be very safe (Test/EC4 = 1.52) and an elliptical interaction might be preferable (Test/Prediction = 1.20).

C. Douglas Goode.

