
Tutorial Sheet for Concrete Columns Name:

Column designs, dimensions and loading            
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Concrete cube strength fcu = 51.0N/mm2, tensile strength ft = 5.49N/mm2. Longitudinal reinforcement 4T12 bars, with cover
15mm. Closed links 3mm � spaced 100mm c/c. Two column lengths are 1500 or 1000mm, both concentrically loaded.
Econc = 30,000 N/mm2 and Esteel = 200,000 N/mm2.

Classify each column as short or slender assuming an unbraced situation.

Comment on the design of the columns in terms of longitudinal steel percentage, provision of links and slenderness.

Comment briefly on the behaviour of each column through to failure. Comment on whether you think this behaviour
was to be expected, and why. In particular, would you have expected different behaviour for each column?

PTO

For 1.5m column,
Pult = 557kN

For 1m column,
Pult = 555kN



Comment on the axial strain in each column up to 500kN. By considering simple equilibrium and compatibility across
any cross-section, draw the expected increase in strain with load as an overlay on the plot alongside. Comment on the
accuracy of the prediction. Show any calculations below.

For each column, calculate its predicted capacity according to the design charts in BS8110. Compare these predictions
with the actual results and discuss briefly. Show all your calculations below and ignore self-weight.

Calculate the axial resistance of the columns assuming that they are rigidly held at their ends. Compare this result with
the actual test results and with the predictions above. Explain the discrepancies. Comment on column design to BS8110.
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