
Structure II Recitation 2/2
Wood Column Analysis



Before we start …

Today’s Tasks

1. Homework Example (Wood Column Analysis) (15 Questions)
2. Lab (Columns)

Reminder

1. Preliminary report due at 2/16
2. Tower testing at 3/18







Q1: Tabulated Allowable Compressive Stress (Fc)
Q2: Tabulated Minimum Modulus of Elasticity (Emin)

NDS Supplement, Table 4A, P.41~(PDF)

Check Table 4A:
Fc = 1200 psi, Emin = 440000 psi

Given from Question



NDS Supplement, Table 4A, P.40 (PDF)

Q3: Load Duration Factor (CD)  
Look at Table 2.3.2,
Since my load type is Dead Load,
CD= 0.9

Q4: Size Factor (CF)
Look at Table 4A,
CF =1.0

Given from Question



Q5: Factored Allowable Modulus of Elasticity (E’min)

E’min = Emin x (CM x Ct x Ci x CT ) 

Given from Question: 
Ct = Ci = 1

(Don’t need to consider CT since its for trusses)  

For CM, Check if M.C. > 19%
If yes, CM = 0.9 
If not, CM = 1
Since my M.C. = 15% < 19%, CM = 1

Calculation:
E’min = 440000 x 1 x1 x 1 x 1= 440000 psi

 

NDS Supplement, Table 4A, P.40 (PDF)

Given from Question

from Q2

NDS Code, 4.4.2, P.43 (PDF)



Q6: Strong Axis (x-x) Slenderness Ratio (lex/d1)
lex = K x L1 = 1 x 15 = 15 ft
d1 = 9.25 in (Check Table 1B to find the actual size)
Slenderness Ratio = 15 / 9.25 x 12 = 19.459

Q7: Weak Axis (y-y) Slenderness Ratio (ley/d2)
ley = K x L2 = 1 x 5 = 5 ft
d2 = 3.5 in (Check Table 1B to find the actual size)
Slenderness Ratio = 5 / 3.5 x 12 = 17.143

Q8: Controlling Slenderness Ratio(le/d)
Compare the answer of Q6 & Q7,
The bigger one controls,
For my situation is 19.459 

NDS Supplement, Table 1B, P.22 (PDF)

Given from Question

Convert Unit

Convert Unit



Q9: Critical Buckling Design Value for Compression (FcE)

Formula:
FcE = (0.822 x E’min) / (le/d)2

Calculation:
FcE = (0.822 x 440000) / (19.459)2 = 955.131 psi

 

from Q2 from Q8



Q10: Reference Compression Design Value (Fc* )
Formula:
Fc* =  Fc x (CD x CM x Ct x CF x Ci)

Given from question:
Ct = Ci = 1

Get CF from Q3, CD from Q4

For CM, first check if M.C. > 19%
If not, CM = 1
If yes, then check if (Fc x CF ) <= 750 psi.
If yes CM = 1, 
If not, CM = 0.8
Since my M.C. = 15% < 19%, CM = 1

Calculation:
Fc* =  1200 x (0.9 x 1 x 1 x 1 x 1) = 1080 psi

 

Given from Question

from Q1



Q11: Constant for Saw Lumber (c)
c = 0.8

Q12: Column Stability Factor (Cp)

First calculate (FcE/Fc*), then put it into the formula:

FcE/Fc* = 955.131/1080 = 0.884

 

from Q10

from Q9

Course Slides P.14



Q13: Factored Allowable Compressive Stress (F’c)
F’c = Fc* x Cp = 1080 x 0.647 = 698.85 psi

Q14: Column Area (A)
Check Table 1B for the column (section) area, 
A = 3.5 x 9.25 = 32.375 in2

Q15: Maximum Allowable Axial Load Capacity (Pmax)
Pmax = F’c x A = 698.85 x 32.375 = 22625.3 LBS

NDS Supplement, Table 1B, P.22 (PDF)

from Q10 from Q12

from Q13 from Q14



Questions?



Q6

Q5Q1~Q4

Lab Session:

Goals:
1. Calculate the slenderness ratio and the critical 
buckling load (Pcr) for different lengths (L = 6”, 3”, 1”) 
(Q1~Q4)

2. Calculate the ultimate crushing load (Pmax) (Q5)

3. Locate all the Pcr on the slenderness curve (Q6)

 


