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Design a 2*X dimensional lumber

▪ **neglect joist self weight**

▪ Cl=1.00

▪ Ct=1.00

▪ Cfu=1.00

▪ Ci=1.00

▪ Wood species: western cedars

▪ Wood grade: NO.1

▪ Joist spacing: 16 IN

▪ Span=16 FT

▪ MOISTURE CONTENT: M.C.= 12%

▪ FLOOR LL= 40 PSF

▪ FLOOR DL= 7 PSF

GIVEN 
INFORMATION OF 

THE PROBLEM



STEP 1: FIND MAX SHEAR AND MOMENT

W=DL+LL=7+40=47 PSF

Joist spacing = 16 IN

Span=16 FT

W= 47*16/12= 62.66 PLF

Vmax= 62.66*16/2 =501.28

W=62.66

R=31.33 R=31.33

𝑀𝑚𝑎𝑥 =
62.66∗162

8
=2005.12



STEP 2: FIND Fv,Fb,G AND E FROM NDS SUPPLEMENT



STEP 3: DETERMINE REQUIRED SECTION MODULUS 

TRY1

F’b=Fb=725 psi

Sx = 
M

F′b
 = 

2005.12∗12

725
= 33.18 Required 

Assume 



STEP 4: FIND CD,Cr,CM FROM NDS SUPPLEMENT 



STEP 5: RECALCULATE F’b and F’v BASED ON ADJUSTMENT FACTORS

F’b=Cd . Cm . Ct . Cl . Cf . Cfu . Ci . Cr . Fb

= 1.15 * 1*1*1* 0.9*1*1*1.15* 725 = 862.93

Based on provided 
information:

Cl=1.00
Ct=1.00
Cfu=1.00
Ci=1.00

F’v=Cd . Cm . Ct . Ci . Fv

= 1.15 * 0.97*1*1* 155= 172.9



STEP 6: CALCULATE ACTUAL STRESSES

fb= 
M

S
=

2005.12∗12

43.89
= 548.222 < 862.93

fv= 
1.5V

A
=

1.5∗501.28

19.88
= 37.82 < 172.9



CHECK DEFELECTION 
▪ SHORT TERM DEFELECTION UNDER LIVE LOAD ONLY(100% LL IS SHORT TERM)

▪ COMPARE LL DEFELECTION WITH CODE LIMIT OF L/360

LIMIT: L/360 = 16*12/360 = 0.533 in 

FLOOR LL= 40 PSF
Wl= 40*16/12=53.33*1/12=4.44

Δpl=
5∗4.44∗(16∗12)4 

384∗1000000∗290.8
 = 0.027

E’= Cm*Ct*Ci*E= 1000000



▪ Thanks for your attention ☺ 
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