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1. Calculate slenderness ratio le/d

largest ratio governs. Must be < 50

2. Find adjustment factors

CD CM Ct CF Ci

3. Calculate CP(column stability factor)

4. Determine F’c = tabulated Fc * factors

5. Set actual stress = allowable, fc=F’c (limitation)

6. Find the maximum allowable load Pmax=F’c / A



1. Tabulated Allow. Compressive Stress, Fc= 825 psi

2. Tabulated Minimum Modulus of Elasticity, Emin= 370000 psi

NDS Supplement table 4A



3. Load duration Factor, CD

CD = 1.6

4. Size Factor, CF

CF_c = 1.0

NDS Supplement table 4A



5. Factored Allow. Modulus of Elasticity, E'min

E’min = Emin * (CM * Ct * Ci * CT) = 370000 x 1= 370000 psi



lex/d1 = 8*12/9.25 = 10.38  

6. Strong Axis(x-x) Slenderness Ratio, lex/d1

7. Weak Axis(y-y) Slenderness Ratio, ley/d2

8. Controlling Slenderness Ratio, le/d

use actual member size

use actual member size ley/d2 = 2.67*12/3.5 = 9.15  

10.38 > 9.15    So le/d = 10.38The larger ratio will govern



FcE= 0.822*Emin’/(le/d)²
=0.822* 370000/10.38²
=2823.67 psi

9. Critical Buckling Design Value for Compression, FcE

10. Reference Compression Design Value, Fc*

Fc* = Fc·(CD·CM·Ct·CF·Ci) 
= 825*1.6*1.0
= 1320 psi

11. Constant for Sawn Lumber, c

c = 0.8

12. Column Stability Factor, CP

CP = 
1+(2823.67

1320 )

2∗0.8
-
2 1+ 2823.67

1320
2∗0.8

2

−
2823.67
1320
0.8

= 0.88

use precise FcE



F’c = Fc*(CD*CM*Ct*CF*Ci*CP) =  825*1.6*1.0*0.88 = 1161.6 psi

13. Factored Allow. Compressive Stress,  F'c(PSI)

14. Column Area, A

A = 32.38 in² 

15. Maximum Allowable Axial Load Capacity, Pmax

Pmax = F’c * A = 1161.6*32.38 = 37612.61 lbs
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LAB - Columns

Description 

This project uses observation and 
calculation to understand the effect of 
slenderness on column capacity.

Goals 

To observe the buckling behavior of columns 
through physical modeling. 

To find the controlling slenderness ratio. 

To calculate the critical buckling and 
crushing loads.



Buckling Force

Pcr = FcE * A

le = L*K = L * 1.0 = L

Slenderness ratio? Pcr? 



Crushing Force:

Pmax = Fc * A

Guess:
Which stick would fail by buckling?
Which stick would fail by crushing?

Pmax?



Any Questions?

yifanma@umich.edu

Thank You！
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