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INT. STUD DESIGN 

TIMBER STUD DESIGN (BS5268-2:2002) 
TEDDS calculation version 1.0.05 

  
Stud details 

Stud breadth b = 47 mm Stud depth h = 100 mm 

Number of studs Ns = 1 Stud grade C24 

Section properties 

Cross sectional area A = 4700 mm2 Section modulus Z = 78333 mm3 

Moment of inertia major axis Ix = 3916667 mm4 Moment of inertia minor axis Iy = 865192 mm4 

Radius of gyration major axis rx = 28.9 mm Radius of gyration minor axis ry = 13.6 mm 

Panel details - Studs restrained by sheathing in the plane of the panel 

Panel height L = 2700 mm Stud length Ls = 2606 mm 

Standard stud spacing ss = 600 mm Panel opening O = 0 mm 

Loaded panel length s = 600 mm Effective length major axis Lex = 2215 mm 

  Slenderness ratio  = 76.73 

 

Vertical loading details Dead loads Imposed loads 

Roof UDL Ur_d = 3.60 kN/m Ur_i = 3.70 kN/m 

Lateral loading 

Wind loading W = 0.70 kN/m2 Wind load duration Very short term 

Modification factors 

Section depth factor K7 = 1.13 Load sharing factor K8 = 1.10 

Check bending stress 

Permissible bending stress m_adm = 16.292 N/mm2 Applied bending stress m_max = 4.886 N/mm2 

PASS - Applied bending stress under very short term loads is within permissible limits 
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Check compressive stress on stud 

Permissible comp.stress c_adm = 6.390 N/mm2 Applied comp.stress c_max = 0.932 N/mm2 

PASS - Applied compressive stress under very short term loads is within permissible limits 

Check compressive stress on rail 

Permissible comp.stress cp1_adm = 5.204 N/mm2 Applied comp.stress cp1_max = 0.932 N/mm2 

PASS - Applied compressive stress under very short term loads is within permissible limits 

Check combined axial compression and bending 

Combined axial compression and bending value K = 0.461  < 1 

PASS - Combined compressive and bending stresses under very short term loads are within permissible limits 

Check stud deflection 

Permissible deflection adm = 7.800 mm Actual deflection max = 5.963 mm 

PASS - Deflection due to wind loading is less than permissible limit 

Check compressive stress on stud 

Permissible comp.stress c_adm = 5.442 N/mm2 Applied comp.stress c_max = 0.932 N/mm2 

PASS - Applied compressive stress under medium term loads is within permissible limits 

Check compressive stress on rail 

Permissible comp.stress cp1_adm = 3.717 N/mm2 Applied comp.stress cp1_max = 0.932 N/mm2 

PASS - Applied compressive stress under medium term loads is within permissible limits 

 

 
Int. Stud ok with 47x100 C24 Timber studs at 600mm c/c, Provide same for ext. stud as less onerous loading. Above 
calculations have wind load applied of 0.7 kN/m2. 
 
Racking check on following page. 
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RACKING 

  

TIMBER PANEL RACKING RESISTANCE – BS5268:SECTION 6.1:1996 
TEDDS calculation version 1.0.05 

Dwellings not exceeding seven storeys 

 

Wall panel details 

Length of panel L = 4.000 m Height of panel Hwp = 2.700 m 

Area of openings Aa = 4.000 m2 Timber studs >= 38 x 72 

UDL on timber frame F = 10.000 kN/m 

Primary sheathing details 

Primary board type OSB Board thickness Tp = 18.00 mm 

Nail diameter Dp = 3.00 mm Perimeter nail spacing Sp = 150 mm 

Basic racking resistance Rbp = 1.680 kN/m 

Secondary sheathing details 

Secondary board type Plasterboard Board thickness Ts = 12.50 mm 

Screw diameter Ds = 3.50 mm Perimeter screw spacing Ss = 300 mm 

Basic racking resistance Rbs = 0.120 kN/m 

Racking resistance of wall panel 

Total Racking resistance RR = 4.222 kN Racking resistance of p/board RPO = 0.249 kN 
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Racking Load Calculations and Check 
 
4m (max bay length) x 2.7m (max height of studs) = 10.8m2 = Area 
 
Wind Pressure = 0.7 kN/m2 
 
Force Applied – 0.7 x 10.8 = 7.6 kN  
 
Racking Load = 7.6 kN /2 = 3.8 kN  
 
Racking Resistance of Timber Stud Wall = 4.2 kN  
 
Therefore, Stud Wall considered adequate 
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FJ1 

TIMBER JOIST DESIGN (BS5268-2:2002) 
Tedds calculation version 1.1.04 

Joist details 

Joist breadth b = 47 mm Joist depth h = 200 mm 

Joist spacing s = 400 mm Service class of timber 1 

Timber strength class C24 

  
 

Span details 

Number of spans Nspan = 1 Length of bearing Lb = 100 mm 

Clear length of span Ls1 = 4000 mm   

Section properties 

Second moment of area I = 31333333 mm4 Section modulus Z = 313333 mm3 

Loading details 

Joist self weight Fswt = 0.03 kN/m Dead load Fd_udl = 0.75 kN/m2 

Imposed UDL(Long term) Fi_udl = 1.50 kN/m2 

Imposed point load (Medium) Fi_pt = 1.40 kN 

Consider long term loads 

Design bending moment M = 1.865 kNm Design shear force V = 1.865 kN 

Design support reaction R = 1.865 kN Design deflection  = 9.536 mm 

Check bending stress 

Permissible bending stress m_adm = 8.626 N/mm2 Applied bending stress m_max = 5.951 N/mm2 

PASS - Applied bending stress within permissible limits 

Check shear stress 

Permissible shear stress adm = 0.781 N/mm2 Applied shear stress max = 0.298 N/mm2 

PASS - Applied shear stress within permissible limits 

Check bearing stress 

Permissible bearing stress c_adm = 2.640 N/mm2 Applied bearing stress c_max = 0.397 N/mm2 

PASS - Applied bearing stress within permissible limits 

Check deflection 

Permissible deflection adm = 12.000 mm Actual deflection  = 9.536 mm 

PASS - Actual deflection within permissible limits 

Consider medium term loads 

Design bending moment M = 2.065 kNm Design shear force V = 2.065 kN 

Design support reaction R = 2.065 kN Design deflection  = 9.179 mm 
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Check bending stress 

Permissible bending stress m_adm = 10.783 N/mm2 Applied bending stress m_max = 6.589 N/mm2 

PASS - Applied bending stress within permissible limits 

Check shear stress 

Permissible shear stress adm = 0.976 N/mm2 Applied shear stress max = 0.329 N/mm2 

PASS - Applied shear stress within permissible limits 

Check bearing stress 

Permissible bearing stress c_adm = 3.300 N/mm2 Applied bearing stress c_max = 0.439 N/mm2 

PASS - Applied bearing stress within permissible limits 

Check deflection 

Permissible deflection adm = 12.000 mm Actual deflection  = 9.179 mm 

PASS - Actual deflection within permissible limits 
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RJ2 

TIMBER JOIST DESIGN (BS5268-2:2002) 
Tedds calculation version 1.1.04 

Joist details 

Joist breadth b = 47 mm Joist depth h = 175 mm 

Joist spacing s = 600 mm Service class of timber 1 

Timber strength class C24 

  
 

Span details 

Number of spans Nspan = 1 Length of bearing Lb = 100 mm 

Clear length of span Ls1 = 3600 mm   

Section properties 

Second moment of area I = 20990885 mm4 Section modulus Z = 239896 mm3 

Loading details 

Joist self weight Fswt = 0.03 kN/m Dead load Fd_udl = 0.75 kN/m2 

Imposed UDL(Medium term) Fi_udl = 0.60 kN/m2 

Imposed point load (Short) Fi_pt = 0.90 kN 

Consider medium term loads 

Design bending moment M = 1.358 kNm Design shear force V = 1.509 kN 

Design support reaction R = 1.509 kN Design deflection  = 8.380 mm 

Check bending stress 

Permissible bending stress m_adm = 10.942 N/mm2 Applied bending stress m_max = 5.661 N/mm2 

PASS - Applied bending stress within permissible limits 

Check shear stress 

Permissible shear stress adm = 0.976 N/mm2 Applied shear stress max = 0.275 N/mm2 

PASS - Applied shear stress within permissible limits 

Check bearing stress 

Permissible bearing stress c_adm = 3.300 N/mm2 Applied bearing stress c_max = 0.321 N/mm2 

PASS - Applied bearing stress within permissible limits 

Check deflection 

Permissible deflection adm = 10.800 mm Actual deflection  = 8.380 mm 

PASS - Actual deflection within permissible limits 

Consider short term loads 

Design bending moment M = 1.585 kNm Design shear force V = 1.761 kN 

Design support reaction R = 1.761 kN Design deflection  = 8.815 mm 
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Check bending stress 

Permissible bending stress m_adm = 13.131 N/mm2 Applied bending stress m_max = 6.606 N/mm2 

PASS - Applied bending stress within permissible limits 

Check shear stress 

Permissible shear stress adm = 1.172 N/mm2 Applied shear stress max = 0.321 N/mm2 

PASS - Applied shear stress within permissible limits 

Check bearing stress 

Permissible bearing stress c_adm = 3.960 N/mm2 Applied bearing stress c_max = 0.375 N/mm2 

PASS - Applied bearing stress within permissible limits 

Check deflection 

Permissible deflection adm = 10.800 mm Actual deflection  = 8.815 mm 

PASS - Actual deflection within permissible limits 
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RJ1 

TIMBER RAFTER DESIGN (BS5268-2:2002) 
TEDDS calculation version 1.0.03 

Rafter details 

Breadth of timber sections b = 47 mm Depth of timber sections h = 200 mm 

Rafter spacing s = 600 mm Rafter span Single span 

Clear length of span on slope Lcl = 3002 mm Rafter slope  = 30.0 deg 

Timber strength class C24 

Section properties 

Cross sectional area of rafter A = 9400 mm2 Section modulus Z = 313333 mm3 

Radius of gyration r = 58 mm Second moment of area I = 31333333 mm4 

Loading details 

Rafter self weight Fj = 0.03 kN/m Dead load on slope Fd = 1.00 kN/m2 

Imposed snow load on plan Fu = 0.75 kN/m2 Imposed point load Fp = 0.90 kN 

Modification factors 

Section depth factor K7 = 1.05 Load sharing factor K8 = 1.10 

Consider long term load condition 

Load duration factor K3 = 1.00 Total UDL perp. to rafter F = 0.548 kN/m 

Notional bearing length Lb = 7 mm Effective span Leff = 3009 mm 

Check bending stress 

Permissible bending stress m_adm = 8.626 N/mm2 Applied bending stress m_max = 1.978 N/mm2 

PASS - Applied bending stress within permissible limits 

Check compressive stress parallel to grain 

Permissible comp. stress c_adm = 6.266 N/mm2 Applied compressive stress c_max = 0.304 N/mm2 

PASS - Applied compressive stress within permissible limits 

Check combined bending and compressive stress parallel to grain 

Combined loading check 0.281 < 1
PASS - Combined compressive and bending stresses are within permissible limits 

Check shear stress 

Permissible shear stress adm = 0.781 N/mm2 Applied shear stress max = 0.131 N/mm2 

PASS - Applied shear stress within permissible limits 

Check deflection 

Permissible deflection adm = 9.027 mm Total deflection max = 1.844 mm 

PASS - Total deflection within permissible limits 

Consider medium term load condition 

Load duration factor K3 = 1.25 Total UDL perp. to rafter F = 0.885 kN/m 

Notional bearing length Lb = 11 mm Effective span Leff = 3013 mm 

Check bending stress 

Permissible bending stress m_adm = 10.783 N/mm2 Applied bending stress m_max = 3.205 N/mm2 

PASS - Applied bending stress within permissible limits 

Check compressive stress parallel to grain 

Permissible comp. stress c_adm = 7.584 N/mm2 Applied compressive stress c_max = 0.491 N/mm2 

PASS - Applied compressive stress within permissible limits 



 

office@kfstructuralconsultants.co.uk 

 

Project 

The Old Ship Inn Beck Bank, Spalding 

Job Ref. 

26029 

Part of Structure 

Structure 

Sheet no./rev. 

 S 10 / P01 

Calc. by 

SKRS 

Date 

29/03/2026 

Chk'd by 

 

Date 

 

Rev'd by 

 

Date 

 

Ref.      Calculations         Output 

 

Check combined bending and compressive stress parallel to grain 

Combined loading check 0.368 < 1
PASS - Combined compressive and bending stresses are within permissible limits 

Check shear stress 

Permissible shear stress adm = 0.976 N/mm2 Applied shear stress max = 0.213 N/mm2 

PASS - Applied shear stress within permissible limits 

Check deflection 

Permissible deflection adm = 9.039 mm Total deflection max = 2.997 mm 

PASS - Total deflection within permissible limits 

Consider short term load condition 

Load duration factor K3 = 1.50 Total UDL perp. to rafter F = 0.548 kN/m 

Notional bearing length Lb = 10 mm Effective span Leff = 3012 mm 

Check bending stress 

Permissible bending stress m_adm = 12.939 N/mm2 Applied bending stress m_max = 3.855 N/mm2 

PASS - Applied bending stress within permissible limits 

Check compressive stress parallel to grain 

Permissible comp. stress c_adm = 8.793 N/mm2 Applied compressive stress c_max = 0.352 N/mm2 

PASS - Applied compressive stress within permissible limits 

Check combined bending and compressive stress parallel to grain 

Combined loading check 0.342 < 1
PASS - Combined compressive and bending stresses are within permissible limits 

Check shear stress 

Permissible shear stress adm = 1.172 N/mm2 Applied shear stress max = 0.256 N/mm2 

PASS - Applied shear stress within permissible limits 

Check deflection 

Permissible deflection adm = 9.036 mm Total deflection max = 3.274 mm 

PASS - Total deflection within permissible limits 

 

 
 


