
3.0 – Joists 

Analysis Criteria 
Bending – The joist with experience bending forces 

Lateral Buckling – The floor joist will unlikely experience any lateral force causing buckling 

Shear – The floor joists will experience shear forces 

Torsion – The floor joist will unlikely experience any torsional forces 

Deflection – The floor joists will experience bending force that will cause deflection 

 

 

3.1 - Design Strengths 

𝑋𝑑 = 𝑘𝑚𝑜𝑑  [
 𝑋𝑘

𝛾𝑀
] 

 

3.1.1 - Design Shear Strength (fv,d) 

𝑓𝑣,𝑑 = 𝑘𝑚𝑜𝑑  [
 𝑓𝑣,𝑘

𝛾𝑀
] 

fv,k = 2.5 (based on appendix A) 

Kmod = 0.7 (based on appendix B) 

γM = 1.3 (based on appendix C) 

𝑓𝑣,𝑑 = 0.7 [
 2.5

1.3
] 

 

𝑓𝑣,𝑑 =  1.35 N/mm2 

  

 

3.1.2 - Design Bending Strength (fm,d) 

𝑓𝑚,𝑑 = 𝑘𝑚𝑜𝑑  [
 𝑓𝑚,𝑘

𝛾𝑀
] 

fm,k = 24 (based on appendix A) 

Kmod = 0.7 (based on appendix B) 

γM = 1.3 (based on appendix C) 

𝑓𝑚,𝑑 = 0.7 [
 24

1.3
] 

 

𝑓𝑚,𝑑 = 12.92 N/mm2 

 

 



3.2 - Span 1  

 
Width: 50mm 

Height: 225mm 

Span: 4.2m 

Timber: C24 Grade 

Modulus of Elasticity E = 11,000 MPa 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 



3.2.2 – Loads & Free Body Diagram 

 

Dead Loads 

UDL = 0.07 KN/m* 

Point = 0.11 KN** 

 

*Based on 400mm (0.4m) joist centres (includes Flooring Dead Loads) 

Timber Joists 

C24 Timber = 420 Kg/m3 

Joists A = 0.225m x 0.05m x 4.2m = 0.04725 m3 = 19.85 Kg / Joist 

UDL (Dead Load) = 4.73 Kg/m = 0.0473 KN/m 

 

**Wall Dead weight, see force diagram for locations 

 

Live Loads  

UDL = 1.92 KN/m* 

*Based on 400mm (0.4m) joist centres 

 

 

 

 

 

 

 

 



3.2.3 - Shear Force and Bending Moment Diagrams 

 

 

 

2 



3.2.4 - Bending Stress 

𝜎𝑚,𝑦,𝑑 =  
𝑀𝑦,𝑑

𝑊𝑦
=  

𝑀𝑦,𝑑

𝑏. ℎ2

6

 

Include Factor of Safety 

𝜎𝑚,𝑦,𝑑 =  
𝑀𝑦,𝑑

𝑏. ℎ2

6

 .  FoS 

 

𝜎𝑚,𝑦,𝑑 =  
2.0252

0.05 𝑥 0.2252

6

 × 1.4 

 

𝜎𝑚,𝑦,𝑑 =  6721 𝐾𝑁/𝑚2  =   6.721 𝑁/𝑚𝑚2 

 

Design Bending Strength fm,d = 12.92 N/mm2 

Applied Bending Stress σm,d = 6.72 N/mm2 

Usage Factor = 0.52 

PASS 

 

 

3.2.5 - Shear Stress 

For a rectangular section…… 

𝜏 =
3𝑉

2𝐴
 

Include Factor of Safety 

𝜏 =
3𝑉

2𝐴
 . 𝐹𝑜𝑆 

 

𝜏 =
3 𝑥 3.5412

2 𝑥 0.01125
 𝑥 1.4 

 

𝜏 = 661 𝐾𝑁/𝑚2  =   0.661 𝑁/𝑚𝑚2 

 

 

Design Shear Strength fv,d = 1.35 N/mm2 

Applied Shear Stress 𝜏v,d = 0.661 N/mm2 

Usage Factor = 0.49 

PASS 



3.2.6 - Deflection 
 

Deflection is calculated by a series of standard beam formulas for each loading type, and 

then combined by superposition. 

 

The Modulus of Elasticity (E) is modified per Eurocode 5 to consider load duration and 

moisture influences on deformations having time dependent properties (I.E, Creep) 

 

Therefore,  Serviceability Limit State Design (SLS),  

 

𝐸𝑚𝑒𝑎𝑛,𝑓𝑖𝑛 =  
𝐸𝑚𝑒𝑎𝑛

(1 +  𝐾𝑑𝑒𝑓)
 

Where Kdef = 0.6 based on the table in appendix D 

𝐸𝑚𝑒𝑎𝑛,𝑓𝑖𝑛 =  
11000

(1 +  0.6)
 =   6875 𝑀𝑃𝑎 

 

Deflection from UDL 

 

Take from standard beam formulas 

 

Note: For simplification, the 0.2m section where the UDL does not act on the beam design is 

considered to have a negligible impact on the deflection curve, and therefore is omitted for 

these calculations. 



 
 

Max yUDL = -6.65mm 

 

Deflection from Point Load 1 
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Max yp2 = -0.04564 mm 

 

Deflection from Point Load 2 
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Max yp2 = -0.22951 mm 
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Final Deflection of Beam 

 

ymax = 6.92mm 

 

 

 

Limiting Value for Deflection (based on Eurocode 5) 

Wnet, fin = l / 350,   where l = span = 4200mm 

 

 

Wnet, fin = 12mm 

ymax = 6.92mm 

Usage Factor = 0.58 

PASS 
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Appendix A 

 

 

 

 

 

Appendix B 

 
 



Appendix C 

 

 
 

 

 

Appendix D 

 

 

 

 

 



 

 

 

 

 


