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"AMERICAN UNIVERSITY OF BETRUT

CE83 CONCRETET
QUIZ1(2 BOURS), April 27,1990
(OPENBOOK)

1. Inthe design of continuous beaans, why e the ncgative moments reuling from elastic
analysis reduced 1 the fac ofthe Supporting columns. I the snalysi of on-vay ribbed
sate, would you reduce the negacve momenss at the center of he supporing beams (o
the ficeof the beams!

2. Sketch the nominal axil load-momen ntercton diagram for a reiforced concrete
column, Correspanding o s dagram,sketch th expeeted il ond-timate curvature
dingram.
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Losate the plastic cenroid.

2. Usea sirin compatibility analyss o determine the nominal axial oad en nominal
mcment capaciies a balanced condiions. What i the curvatue t balaneed condifons.

3. Add morenecessary ransvers refnforcemeat (se) for adequate confinement. Show the
required tes o the queston et
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Design a square reinforced concrete column to resist simaltaneously a factored axial load of
200 Ton and two factored moments: Myy = 60 T-m and Myy = 40 T-m. Use a longitudinal
reinforcement ratio of 2.5 percent. Use Bresler's reciprocal load equation and ACT column
strength interaction diagrams. £, = 280 kg/em? (4000 psi) and fy = 4200 kglem®. Show a
sketch of the designed section.

Column = (60 x 60)
P: Dead Load = 150 Tons
Live Load = 100 Tons 4-.5m
W = Short term wind load :
=10 Tons
£ =211 kgfom?, £y = 4200 kg/em?® S
[

The (60x60) tied column shown above is unbraced. Determine the required longitudinal

reinforcement ratio for the column.

Hint: Check two load cases. For the gravity load case, assume no sidesway and k =0.7.

For_the gravity plus wind load case, the column acts as a cantilever with k = 2.





