
PROBLEM 3

Figure below shows the typical partial floor plan and 
sections of a three story reinforced concrete office 
building. The mechanical and electrical systems for 
the floor and the roofing and insulation weigh 5 psf. 
The weight of the partitions is 15 psf. The floor live 
load is 50 psf and the roof environmental load is 30 
psf. Assume   = 4 ksi and  = 60 ksi. Design the square 
16 inch x 16 inch tied interior columns between the 
Ground and Second Levels. Moment acting on the 
column is not significant. Assume the unit weight of 
the concrete is 150 pcf. Neglect the self weight of the 
column.









Because the column self-weight is small compared to the 
applied loads, we neglect the column weight. The 
columns between the ground and second levels carry two 
floor loads and one roof load:



Since 1.83PLr = 1.83(27) = 49.4 kip < PL = 90 kip, 
therefore, 

A safe column requires that:

The load capacity of a tied column is given by

The useful capacity of the column (PR) must be 
at least equal to the factored load on the column 
(PU). Thus,



Because the area of concrete (Ag) is known we 
can solve the above equation for the area of 
steel (Ast):

Similarly, the required area of steel, Ast, for 
spiral columns is:



Note that if the numerator (top of a fraction) in Equations 
results in a negative value, the column requires only 1% 
longitudinal reinforcement (ρmin).



Check the tie arrangement based on Figure below:



Figure below shows the cross section of the 
designed column.




