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Consider Temporary Works

Max Span 1.40 m

Max Ru = 141.00 kN 

Length of the beam = 8.50 m

Total Load = 141.00 × 2 / 8.50 = 33.18 kN/m

Point Load = 33.18 × 0.50 = 16.59 kN

Bending Moment = 16.59 × 1.40 = 5.81 kNm

4

Use 152×152 UC30

For Calculation see Page   02  - 02 As Needles
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Beam: Needle Span: 1.4 m.

Load name Loading w1 Start x1 Loading w2 End x2 R1comp R2comp
U D o.w. 0.3 0  L 0.21 0.21
P D Beam 16.59 0.50  10.66 5.93

Unfactored reactions (kN)  Total: 10.88 6.14
Dead: 10.88 6.14
Live: 0.00 0.00

Total load: 17.01/23.81 kN  Unfactored/Factored Factored reactions: 15.22 8.59

Load types: U: UDL  P: PL   D: Dead;  L: Live    (positions in m. from R1)

Maximum B.M. (factored) = 7.56 kNm at 0.50 m. from R1

Maximum S.F. (factored) = 15.22 kN at 0.00 m. from R1

Live load deflection = 0.00 x 108/EI at R2 (E in N/mm2, I in cm4)

Total deflection = 0.865 x 108/EI at 0.64 m. from R1

Beam calculation to BS5950-1:2000 using S275 steel

SECTION SIZE : 152 x 152 x 30 UKC  S275 (compact)

D=157.6 mm   B=152.9 mm   t=6.5 mm   T=9.4 mm   Ix=1,750 cm4   ry=3.83 cm   Sx=248 cm3   x=16.0
 
Shear
Shear capacity = 0.6 py.t.D = 0.6 x 275 x 6.5 x 157.6/1000 = 169 kN (>=15.2) OK
 
Bending
Maximum moment = 7.560 kNm at 0.50 m. from R1

Moment capacity, Mc = py.Sx = 275 x 248/1000 = 68.20 kNm OK
 
Lateral-torsional buckling
Beam is laterally restrained at supports only
Restraint condition at R1 and R2: Compression flange laterally restrained. Nominal torsional restraint. Both flanges free
to rotate on plan (1.0L) [BS5950 Table 13]
Effective length = 1.0L

Bending strength, pb = 275.0 N/mm2

Maximum moment within segment, Mx  = 7.560 kNm

Equivalent uniform moment factor, mLT = 0.755   (M2=5.30, M3=5.91, M4=2.98)

Equivalent uniform moment = 0.755 x 7.560 = 5.709 kNm

Buckling resistance moment, Mb = pb.Sx = 275.0 x 248/1000 = 68.20 kNm OK
 
Web capacity
Check unstiffened web capacities with loads of 15.22 kN and 8.589 kN

C1 = 60.8 kN;  C2 = 1.79 kN/mm;  C4 = 382;  K = min{0.5+(ae/1.4d),1.0};  pyw = 275N/mm2

(for derivation of C factors see Steelwork Design Guide to BS5950-1:2000 6th ed.)

R1: Minimum required stiff bearing length, b1 = 0mm:  ae = 0mm; K = 0.500
Bearing capacity, Pw = C1 + b1.C2 = 60.8 kN <<<
Buckling capacity, Px  = K (C4.Pw) = 0.500 (382 x 60.8) = 76.2 kN

R2: Minimum required stiff bearing length, b1 = 0mm:  ae = 0mm; K = 0.500
Bearing capacity, Pw = C1 + b1.C2 = 60.8 kN <<<
Buckling capacity, Px  = K (C4.Pw) = 0.500 (382 x 60.8) = 76.2 kN
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Deflection
LL deflection = 0.000 x 1e8/205,000 x 1,750 = 0.0 mm OK
TL deflection = 0.865 x 1e8/205,000 x 1,750 = 0.2 mm  (L/5808)


