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Column calculation to EN1993-1-1 using S275 steel
Location: WES 5/11 simple column + base
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Length: 5.0 m.

PoDur Load kN Factored load Offset Moment y-y Moment z-z +1
6.10a 6.10b 6.10a 6.10b 6.10a 6.10b

A G Upper floors 8m dead 88.8x2=177.6 239.8 221.8

A G Upper floors 6m dead 66.6x2=133.2 179.8 166.3 3+|+4

A QB Upper floors 8m live 79.2x2=158.4 166.3 237.6

A OB Upper floors 6m live 59.3x2=118.6 1245 177.9 +2

1 G Firstfloor 8m dead 88.8 119.9 110.9 100 27.22 25.18

1 OB First floor 8m live 79.2 83.2 118.8 100 18.88 26.97

2 G First floor 6m dead 66.6 89.9 83.2 100 -20.41 -18.88

2 OB First floor 6m live 59.4 62.4 89.1 100 -14.16  -20.23 - -

Total load 881.8 1,065.8 1,205.6 11.53 13.04 0.00 0.00

Load offsets are measured in mm. from faces of member; moments in KNm
Use: 254 x 254 x 73 UKC S275

Section properties: Gross area, A, = 93.1cm? T = 14.2mm r, = 6.48 cm
D=2541mm t=8.60mm Wy, =992 cm?® Z, =307 cm?

Design strength, py = 275 N'mm? e = 0.924

Classification: Flange: c/t = 110.3/14.2 = 7.77 <= 9e (8.32): Class 1, plastic

Major axis: Lex = 1.0L = 5.00 m. Slenderness, | y = 5.00 x 100/11.1 = 45.0

Minor axis: Ley = 1.0L = 5.00 m. Slenderness, | ; = 5.00 x 100/6.48 = 77.2

Compression:

Design axial load, Nggq = 1,206 kN

Design compression resistance, N rq = Afy/tmo = 93.1 x 100 x 275/(1.0 x 1000) = 2,560 kN
Calculate flexural buckling resistances, N¢ rd

Buckling about y-y (major) axis

I'v=1,/93.9e = 45.0/(93.9 x 0.924) = 0.519 _

Usecurve b:a =0.340 f =05(1+a(l-0.2)l %) =0.689

c=1(f +AJf?-12))=0.876

Design buckling resistance, Ny 2 rd = CAg/om1 = 0.876 x 93.1 x 1000 x 275/(1.0 x 1000) = 2,242 kN OK
Buckling about z-z (minor) axis

| 2=1,/93.9e=77.2/(93.9x0.924) = 0.889

Usecurvec:a = 0490 f =05(1+a(l-0.2)l %) =1.06

c = U(f + J(f?-12)=0.607

Design buckling resistance, Ny z rda = CAg/cm1 = 0.607 x 93.1 x 1000 x 275/(1.0 x 1000) = 1,553 kN OK

Bending about y-y (major) axis:
Design moment, My gq: 13.0 kKNm

Classification: Flange: ¢/t = 110.3/14.2 = 7.77 <= 9e (8.32): Class 1, plastic
Table 5.2 Web: ¢/t = 200.3/8.6 = 23.3 <= 72e (66.6): Class 1, plastic

Moment capacity, Mcy,rd = Py.Wpiy = 275 x 992/1000 = 272.8 kKNm OK
Calculate Buckling Resistance Moment

Design buckling resistance moment, My rd = CLT mod-Mc rd

Mer = C1(p2El/Ler®)[N(I/l + Leir?Gh/(p2EL)] = 549.4 NCCI SNOO3 2(1)
Tir = d(Mey,ra IMe) = 0.705

Tir0=0.4 b=0.75 [EC3 UK NA 2.17]

Use buckling curve b: a = 0.340 [EC3 Tables 6.3/6.4 NA2.17]
fur=05[1+a (it -Tiro)+ bl 3] =0.738

cur = Uf L7 + A(f L72-bl L+2)] = 0.867 [EC3 (6.56)]

Moy.rd = f LT.Mey,ralom = 0.738 x 272.8/1.0 = 236.6 kNm

Bending about z-z (minor) axis: N/A

Summary: Fo/P. = 1,206/1,553 = 0.776 [1]
Md/M,s = 13.0/236.6 = 0.055 [2]

M/py.Z,=  0.000 [3]x 1.5 NCCI SN048

Sum of stress ratios [1] + [2] + 1.5 x[3] = 0.831 OK

Baseplate calculation (considering axial load only)
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Design compression force on baseplate, Ngg = 1,206kN

Concrete grade C30/37: cylinder strength, o, = 30 N'mm?

Concrete strength, feg = ace.fo/om = 0.85 x 30/1.5 = 17.0 N/mm?

Concrete design strength, fiq = bj.a.fcg = 17.0 N/mm? (b = 2/3; a taken as 1.5) [SN0O37 A2]

Minimum area required = F¢/fiq = 1,206 x 1000/17 = 70,916mm?

Base is sized as a large projection base plate (equal projection from all faces of member) [EC3-1-8 6.2.5]
Min required projection, ¢ = 37.2mm  Minimum base plate size = 329 x 330 mm

Minimum thickness = c/(3 x fig/fy) = 16.3 mm  (fy = 265 N/mm?)

Use 400 x 400 x 20mm S275 base plate

Pressure on underside of plate = 1,206/70,916 = 17.0 N/mm?

Bending stress at root of plate projection = 17.0 x 37.2 x (37.2/2)/(20 x 20/6) = 177 N'mm? OK
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As a taken as 1.5, min. base size = 1.5 x min plate size = 494 x 493 mm. - actual size to be determined by soil conditions



	  3: Column: WES 5/11 simple column + base [5.0 m.] 254 x 254 x 73 UKC

