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HW2 Wood Beam Design



Given:
certain wood type
beam span
loading

Goal:
member size?
deflection?

HW2 - Wood Beam Design







1. Tabulated Allow. Bending Stress, Fb = 725 psi

2. Tabulated Allow. Shear Stress, Fv = 155 psi

3. Tabulated Modulus of Elasticity, E = 1000000 psi

NDS Supplement table 4A



4. Total Applied Floor Load, (DL+LL)

7+40=47 PSF

5. Load on Joist, w

W=(DL+LL)*o.c.= 47*16/12 = 62.6 plf



Arch 314 Shear Bending

M = w*span²/8 = 62.66*16²/8 = 2005.12 lbs-ft 

6. Actual Beam Bending Moment, M

7. Actual Maximum Shear Force (at reaction), V

V = w*span/2 = 62.66*16/2 = 501.28 lbs



8. Nominal Depth of the Final Joist Used

Fb, (based on the wood type)

Rough Fb’ (without size factor CF and CM)

Estimate Required Sx (rough)

Fb’<fb?
Fv’<fv?

Fb’(with size factor CF and CM), Fv’

M, V (actual load)

fb, fv

Choose member size

Sx=M/Fb’
F’=F*factor

fb=M/Sx
fv=3V/2A

Most efficient
Meet the estimated 
required Sx
Nominal

Bigger size



8. Nominal Depth of the Final Joist Used
table 4.3.1 from the MAIN NDS book

NDS Supplement table 4A

Moisture Content 
= 12%, 
12%<19%, 
CM_b = CM_v = 1

Tabulated Allow. Bending Stress ? 



8. Nominal Depth of the Final Joist Used

Fb’_rough= Fb x(CD x CM_b x Ct x CL x CF x Cfu x Ci x Cr) 
= 725*1*1.15 = 833.75 psi

Sx_rough= M/Fb’_rough= 2005.12*12/833.75 = 28.86 in³

Choose 2” * 12”  Sx = 31.64 in³ > 28.86 in³
A = 16.88 in² 

NDS Supplement table 1B



8. Nominal Depth of the Final Joist Used

Fb, (based on the wood type)

Rough Fb’ (without size factor CF and CM)

Estimate Required Sx (rough)

Fb’<fb?
Fv’<fv?

Fb’(with size factor CF and CM), Fv’

M, V (actual load)

fb, fv

Choose member size

Sx=M/Fb’
F’=F*factor

fb=M/Sx
fv=3V/2A

Most efficient
Meet the estimated 
required Sx
Nominal

Bigger size



8. Nominal Depth of the Final Joist Used
NDS Supplement table 4A

Moisture Content =12%, 
12%<19%, 
CM_b = CM_v = 1

Tabulated Allow. Bending Stress



Fb’ = Fb x(CD x CM_b x Ct x CL x CF x Cfu x Ci x Cr) 
= 725*1*1*1.15 = 833.75 psi

fb = M/Sx = 2005.12*12/31.64 = 760.47 psi < 833.75 psi Pass

Fv’ = Fvx (CD x CM_v x Ct x Ci) 
= 155*1 = 155 psi

fv = 3V/2A = 3*501.28/(2*16.88) = 44.54 psi < 155 psi Pass

8. Nominal Depth of the Final Joist Used



8. Nominal Depth of the Final Joist Used

Fb, (based on the wood type)

Rough Fb’ (without size factor CF and CM)

Estimate Required Sx (rough)

Fb’<fb?
Fv’<fv?

Fb’(with size factor CF and CM), Fv’

M, V (actual load)

fb, fv

Choose member size

Sx=M/Fb’
F’=F*factor

fb=M/Sx
fv=3V/2A

Most efficient
Meet the estimated 
required Sx
Nominal

Bigger size



Input your answers to question 8-16



17. Factored Allow. Modulus of Elasticity, E'(PSI)

E’ = E * (CM * Ct * Ci) = 1000000 x 1= 1000000 psi

Moisture Content =12%, 
CM_E = 1



18. Short Term Deflection for 100% LL

w_LL = LL*o.c. = 40*16in/12 = 53.33 plf

Deflection = 5 * w_LL * Span4 / (384 * E’ * I)
= 5 * (53.33 * 1

12
) * (16*12)4 / (384 * 1000000 * 178 ) = 0.44 in

NDS Supplement table 1B



19. Short Term Deflection Limit for L/360 

Deflection_limit = L/360 = Span/360 = 16*12/360 = 0.53 in

20. Deflection Passing, 1 for pass, 0 for fail

0.44 in < 0.53 in       Pass!



Any Questions?

yifanma@umich.edu

Thank You！
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