
Structure II Recitation 2/23
Steel Column Analysis



Before we start …

Today’s Tasks

Homework Example (Steel Column Analysis) (9 Questions)



Get Slenderness Ratio – Get Transition Slenderness – Decide Long or Short Column – Get ΦPn – Decide LL 





Q1: The Unfactored Floor Dead Load on the Column
= Floor DL x Tributary Area 
= 44 x (34 x 43) / 1000
= 64.328 kips

Q2: Controlling Slenderness Ratio
Look at Table 1-1 for the radius of gyration r, search for the weak axis (smaller one),
We choose 2.02 in for my situation
Slenderness Ratio = K x L / r = 1 x 13 x 12 / 2.02 = 77.228

Q3: Transition Slenderness Value 
4.71 x (E/Fy)0.5 = 4.71 x (29000/50)0.5= 113.432

Given from Question

Convert Unit

Convert Unit



Q4: Euler Stress (Fe)
π2 x E / (K x L / r)2 

= π2 x 29000 / (77.228)2  
= π2 x 29000 / (77.228)2 
= 47.99 ksi

Q5: Critical Stress (Fcr)
Compare the controlling slenderness ratio to the transition 
slenderness value to see which formula to use:
77.228 (Q2) < 113.432 (Q3), use short column formula

Fcr = 0.658(Fy/Fe) x Fy = 0.658(50/47.99) x 50 = 32.3283 kips

Given from Question

From Q2

From Q4
Q2 < Q3

Q2 > Q3



Q6: Nominal Strength (Pn)
Pn = Fcr x Ag  = 32.3283 x 9.13 = 295.157 kips 

Q7: Factored Nominal Strength (ΦPn)
ΦPn = 0.9 x 295.157 = 265.6416 kips

From Q5 From Table 1-1



Q8: Unfactored Live Load on Column (LL)
Assume ΦPn = Pu,
ΦPn = 1.2 DL + 1.6 LL

265.6416 = 1.2 x 64.328 + 1.6 x LL
LL = (265.6416 - 1.2 x 64.328) / 1.6 = 117.78 kips

Q9: Actual Unfactored Floor Live Load (Floor LL)

Floor LL = LL / Tributary Area
= 117.78 x 1000 / (34 x 43) = 80.5608 psf

From Q1From Q7

Convert Unit

Given from Question




