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Projact Job no.
Ay Tekla.Tedds Alterations to an Outbuilding at Highciifie Cottage, Grindleion
Les Gooding Design Limited Calcs for Start page no./Revision
10 St. Chad's Avenus New Steel Beam to Support Concrete Beam and Block Roof 2
Chatbum Calcs by Caics date Checked by Chacked data Approvadby | Approved date
Ciisinie ST AN LG 06/07/2023
STEEL MEMBER DESIGN (BS5950)
In accordance with BS5950-1:2000 incorporating Corrigendum No.4
TEDDS calciation version 3.0.07

Section detalls

Section type

Steel grade

From tablo 9: Design strength
Thickness of element

Design strength

Modulus of elasticity

Lateral restraint

Py

e
{1t

1tje-

Distance between major axis restraints
Distance between minor axis restrainis

Effective length factors

Effective length factor in major axis
Effective length factor in minor axis

Effective iength factor for lateral-torsional buckiing
Classification of cross sections - Section 3.5

Intarnal compression parts - Table 11

Depth of section

Qutstand flanges - Table 11
Width of section

Shear capacity - Section 4.2.3
Design shear force

UC 203x203x46 (British Steel Section Range 2022 (BS4-1))
8385

max(T, ) = 11.0 mm
Pr = 855 Nimm?
E = 205000 N/mm?

‘WK

r 3

Lx = 2500 mm
Ly = 2500 mm

Kz =1.00
Ky=1.m
Kir=120+2xD

£ = V[275 Nimm? / p,] = 0.88

d = 1566.8 mm
d/t=248xe<=80xe Class 1 plastic

b=B/2=101.8mm
b/T=105xe<=15x¢ Class 3 semi-compact
Section is class 3 semi-compact

Fyv=15.9 kN




Project Job no.
&¥ Tekla.Tedds Alterations to an Outbuiding at Highciifie Cottage, Grindieton
Les Gooding Design Limited | Csles for Start page no.Revision
10 St. Chad's Avenue New Steel Beam to Support Concrete Beam and Block Roof 3
Chatbim Caics by Caics date Checked by Checked dats Approvedby | Approved date
Glitnerge BB7 4AN LG 08/07/2023
d/t<70=xe
Web does not need to be chacked for shear buckiing
Shear area Ay =tx D =1463 mm?
Design shear resistance Pyy=0.6 x py x Ay =311.8 kN

PASS - Design shear resistance excecds design shear force
Shear capacity - Section 4.2.3

Design shear force Fxy= 0 kN

Moment capacity - Section 4.2.5

Design bending moment M = 9.9 kNm
Effective plastic moduius - Section 3.5.8

Limiting value for class 2 compact flangs Par= 10 x g = 8.801
Limiting value for class 3 semi-compact flange Bx=15x = 13.202
Limiting value for class 2 compact web Pow = 100 x & = 88.014
Limiting value for class 3 sami-compact web Pow =120 x ¢ = 105.617

Effective plastic modulus - ¢l.3.5.6.2
Setr = MiN(Zx + (Sox = Zor) x MIn({(Bow / (37 Y - 1)/ (Bow ! Pow)? = 1), [Br/ B T) - 1) / (Bar / Br - 1)]), S} = 494583 mm®

Moment capacity fow shear - ¢i.4.2.5.2 Mz = min(py x Ser, 1.2 % py % Zi) = 176.8 kNm
Effective length for lateral-torsional buckling - Section 4.3.6

Effective length for lateral torsional buckling le=12xLy+2xD=3406 mm
Slendemess ratio A=Le/ry=66.617

Equivalent slendernass - Section 4.3.6.7

Buckiing parameter u=0.847

Torsional index x = 17.327

Slendemess factor v=1/[1+0.05x (A7 x)’]**° = 0.871
Ratio - ¢i.4.3.6.8 Pw = Serr / S = 0.986

Equivalent slendemess - ¢1.4.3.6.7 MT=uxVvxAx VBw] =48.810
Limiting slendemess - Annex B.2.2 Mo =04 x (x2 x E/ py)0¥ = 30.198

Aur > Ao - Allowance should be made for lateral-torsional buckiing
Bending strength - Section 4.3.6.5

Robertson constant ar=T7.0
Perry factor nir = max{acr x (AT - Mo) / 1000, O) = 0.130
Euler stress pe =12 x EJ A7 = 849.2 N/mm?
7 = (py + (g + 1) x pe) / 2 = 657.4 Nimm?
Bending strength - Annex B.2.1 Po = pe x Py 7 (bir + ($ur® ~ Pe x py)°5) = 285.8 Nimm?
Equivalent uniform moment factor - Section 4.3.6.8
Equivalent uniform moment factor for LTB mur = 0.925
Buckling resistance moment - Section 4.3.6.4
Buckling resistance moment Mo = pp x Serr = 148.3 kNm
Mp / mur = 158.2 kNm

PASS - Buckling resistance moment exceeds design bending moment
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STEEL MEMBER DESIGN (BS5950)

STEEL MEMBER DESICN (BSE9850
In accordance with B$5950-1:2000 incorporating Corrigendum No,1
’ TEDDS caiculation varsion 3.0.07
Section detalls
Section type UC 152x152x23 (British Steel Section Range 2022 (8S4-1))
Steel grade 8355
From table 9: Design strength py
Thickness of element max(T, § =6.8 mm
Design strength Py = 358 N/mm?
Modulus of elasticity E = 208000 N/mm?
i
F
¥ — N =1
:g_ - l-58
i )L |
X T
e 52 +f
Lateral restraint
Distance between major axis restraints Lx = 1500 mm
Distance between minor axis restraints Ly = 1500 mm
Effective length factors
Effactive length factor in major axis Kx=1.00
Effective length factor in minor axis Ky=1.00
Effective length factor for lateral-torsional buckiing Kir=1.20+2xD
Classification of cross sections - Section 3.5
e = V{275 Nfmm? / py] = 0.88
internal compression parts - Table 11
Depth of section d=123.8 mm
d/t=242xe<=80xg Class 1 plastic
Outstand flanges - Table 11
Width of section b=B/2=76.1 mm
bIT=12Txg<=15xe Class 3 semi-compact
Section is class 3 semi-compact
Shear capacity - Section 4.2.3

Design shear force Fyy=98.5kN
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d/t<70xe
Waeb does not need to be checked for shear buckling
Shear area Ay =t x D = 884 mm?
Design shear resistance Pyy= 0.8 x py x Ay = 188.3 kN

PASS - Design shear resistance exceeds design shear force
Shear capacity - Section 4.2.3

Design shear force Fxv=0kN

Moment capacity - Section 4.2.5

Daesign bending moment M = 3.6 kNm
Effective plastic modulus - Section 3.5.8

Limiting value for class 2 compact flange fr=10xe=8.801
Limiting value for class 3 semi-compact flange By =15 xe=13.202
Limiting value for class 2 compact web fow = 100 x & = 88.014
Limiting value for clags 3 semi-compact web Baw= 120 x ¢ = 105.617

Effeclive plastic modulus - ¢l.3.5.6.2
Serr = Min(Zooe + {Sox = Zo) x mIn{[{(Baw 7 {0 /D)2 - 1) 7 ((Bow / Bzw)? - 1)), [(Bx ! (O / T) - 1) 7 (B / Bt - 1)]), Sx) = 170473 mm®

Moment capacily low shear - ¢1.4.2.5.2 Mc = min(py x Ser, 1.2 % py x Za) = 80.5 kNm
Effective length for lateral-torsional buckling - Section 4.3.5

Effective length for lateral torsional buckiing Le=12xLy+2xD=2105mm
Slendemness ratio L=lg/ny=56.918

Equivalent slendernoss - Section 4.3.6.7 ‘

Buckiing parameter u = 0.840

Torsional index x=20.701

Slendemess factor v=17{1+0.05 x (A1 %P5 =0.923
Ratio - cl.4.3.89 Pw= Ser/ Sxx = 0.937

Equivalent slendemess - c1.4.3.6.7 Mr=uxvx A x VPal = 42.888
Limiting slendemess - Annex B.2.2 Mo =04 x (r® x E/ py)°& = 30.198

ALt > wo - Allowance should be made for lateral-torsional buckfing
Bending strength - Section 4.3.6.5

Robertson constant ar=7.0
Perry factor nr = max(ayr x (At - Ao) 7 1000, 0) = 0.087
Euler stress pe = n? x E/ M = 1110.3 Nlmm?
&t = (py + (er + 1) x pe) 7 2 = 781.2 Nimm?
Bending strength - Annex B.2.1 Po = pe x Py 7 {u7 + (§17° - pE x py)®5) = 316.3 Nimm?
Equivalent uniform moment factor - Section 4.3.8.8
Equivalent uniform moment factor for LTB mor = 0.928
Buckling resiastance moment - Section 4.3.6.4
Buckling resistance moment Mb = po x Sonr = 83.9 kNm
Mo / muy = 58.3 kNm

PASS - Buckiing resistance moment exceeds design bending mement




