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Roof Pitch = degrees

Consider Rafters = C 16 x @ c/c

Young's Modulus, E = N/mm^2 load-sharing

E = x 10^6 KN/m^2

Moment of Inertia, I = bd^3 / 12 = x ^3 )  /  12

I_xx = x 10^-6 m^4 I_yy = x 10^-6 m^4

Vertical Dead load, Gk = KN/m^2

Vertical Dead load per unit length = x = KN/m

Vertical Live load Qk = KN/m^2

Vertical Live load per unit length = x = KN/m

Rafter projection onto horizontal = m

Rafter projection onto vertical = tan = m

Length of rafter = m

Effective length L_ex = Length on slope between restraints = m

Effective length L_ey = Typical roof Battens at 400mm ctrs = m

Maximum deflection in Rafter: (based on UDL over full length)

Max. Deflection, d = ( 5 x W x L^3 ) / ( 384 x E x I_xx ) = mm

span / deflection ratio = >  therefore acceptable

Radius of gyration, R_xx = mm Slenderness Ratio, _xx =

Radius of gyration, R_yy = mm Slenderness Ratio, _yy =

xx axis controls slenderness at < therefore acceptable

Total load on rafter, W = KN

Max. Moment (+ve sagging), Mz = KNm

Horiz. Reaction at bottom support, H1= 0 KN, support is on rollers

Horiz. Reaction at top support, H2 = 0 KN, by resolving horizontally

Vertical reaction at bottom support, R1 = / 2 = KN

Vertical reaction at top support, R2 = / 2 = KN

Axial Force at bottom support, F1 = sin 35 = KN

Shear Force at bottom support, V1 = cos 35 = KN
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Ref: Timber Rafter Analysis
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






































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End-Plate 280 x 160 x 8 mm (3 kg)
8 No. M16 Grade 8.8 Bolts in 18 mm holes

55

Welds grd E 35  Plates S 275
Beam 254x146 UB 37 [S275]

254 UB Ridge Beam Splice
Beam to Beam End-Plated Connection to BS 5950

Loading Case 001
Basic Data

User Defined Applied Forces at End-plate Interface
Resultant Forces M, Fv, F 38.0 kNm, 22.0 kN, 0.0 kN
Load directions Top of Joint in Tension, Rafter moving Down.
Design to BS 5950-1: 2000 and the SCI Green Book: SCI-P-207/95

Basic Dimensions
Beam-254x146UB37 [S 275] D=256.0, B=146.4, T=10.9, t=6.3, r=7.6, py=275
Bolts 16 mm Ø in 18 mm holes Grade 8.8 Bolts
Plates S 275, Welds E 35
Rafter Capacities Mc, Fvc, Fc 132.9 kN.m,  266.1 kN,  1296.9 kN Mc = 132.9 kN.m OK

Summary of Results (Unity Ratios)
Moment Capacity 39.6 kNm (for 3 rows of bolts) (Modified Applied Moment Mm=38.0 kNm) 0.96 OK
Shear Capacity 0.08 OK
Flange Welds 0.59 0.59 OK
Web Welds 0.43, 0.37 0.43 OK
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End-Plate 330 x 185 x 12 mm (6 kg)
8 No. M20 Grade 8.8 Bolts in 21 mm holes

70

Welds grd E 35  Plates S 275
Beam 305x165 UB 54 [S275]

305 Attic Floor Beam Splice
Beam to Beam End-Plated Connection to BS 5950

Loading Case 001
Basic Data

User Defined Applied Forces at End-plate Interface
Resultant Forces M, Fv, F 90.0 kNm, 51.0 kN, 0.0 kN
Load directions Top of Joint in Tension, Rafter moving Down.
Design to BS 5950-1: 2000 and the SCI Green Book: SCI-P-207/95

Basic Dimensions
Beam-305x165UB54 [S 275] D=310.4, B=166.9, T=13.7, t=7.9, r=8.9, py=275
Bolts 20 mm Ø in 21 mm holes Grade 8.8 Bolts
Plates S 275, Welds E 35
Rafter Capacities Mc, Fvc, Fc 232.7 kN.m,  404.6 kN,  1890.9 kN Mc = 232.7 kN.m OK

Summary of Results (Unity Ratios)
Moment Capacity 94.9 kNm (for 3 rows of bolts) (Modified Applied Moment Mm=90.0 kNm) 0.95 OK
Shear Capacity 0.13 OK
Flange Welds 0.80 0.80 OK
Web Welds 0.72, 0.74 0.74 OK


