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STEEL BEAM ANALYSIS & DESIGN (BS5%50)
In accordance with BS5950-1:2000 incorporating Carrigendum No.1

TEDDS calculation version 3,0,04
Losd Envelops - Combinaton 1
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Support conditions
Support A Vertically restrained
Rotationally free
Support B Vertically restrained
Rotationally free

Applied loading

Beam loads Imposed full UDL 17.7 kN/m
Dead full UDL 45.5 kN/m
Dead self weight of beam x 1

Load comhlnaﬂons

Load combination 1 Support A Dead x 1.40
Imposed x 1.60
Span 1 Dead x 1.40

imposed x 1.60
SupportB Dead x 1.40
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imposed x 1.60
Analysla resulis
Maximum moment Mmax = 136.2 kNm Mmnin = 0 kN
Maximum shear Vimae = 160.2 kN Vrin = =160.2 kN
Deflection Smax = 8,9 mm Smn =0 mm
Maximum reaction at support A Roa_max = 180.2 kKN Ra_min =160.2 kN
Unfactored dead load reaction at support A Ra_poad = 80 kN

Unfactored imposed load reaction at support A
Maximum reaction at support B

Unfactored dead load reaction at support B
Unfactored imposed load reaction at support B

Sectlon detalls

Section type

Stesl grade

From table 9: Design strength py
Thickness of elament

Design strength

Modulus of elasticity »

»
al

250

Lateral restraint

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

Ra mposed = 30,1 kN
Re_mex = 160.2 kN
Ra_oess = 80 kN
Re_mposed = 30.1 kN

Re_min = 160.2 kN

RHS 250x150x10.¢ (Corus Celslus)
5275

t=10.0 mm
Py = 275 Nfmm?
E = 205000 N/mm?

o fe-t0
. /]
rr‘ 150 ._.]l

Span 1 has |ateral restraint at supports only

K« =1.00
Ky = 1.00

Effective length factor for lateral-torsional buckling  Kira =1.00

Classification of cross sections - Section 3.5

Wab - major axis - Table 12
Depth of section

& = V[275 N/mm? / py] = 1.00

d=D-3xt=220 mm

d/t=220xg<=6B4x¢ Class 1 plastic
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Flange - major axis - Table 12
Width of section b=B-3xt=120 mm
b/1=120xg<=min{28 x ¢, B0 xe~d /1) Class 1 plastic
Section is class 1 plastic

Shear capaclty - Section 4.2.3
Design shear force Fv = max{abs{Vmmy), abs{Vn)} = 160.2 kN
(D-3xt}/t<70x¢g
Web does not need to be checked for shear buckling

Shear area Ay =Ax D} (D+B)= 4583 mm?
Dasign shear resistance Pe=06xpyx Av=T772.7T kN
PASS - Design shear resistance exceeds design shear force
Moment capacity - Section 4.2.5
Design banding moment M = max{abs{M:y_max), 2bs(Ms1_mn}) = 136.2 kNm
Moment capacity low shear - ¢.4.2.5.2 Me = min{py % Six, 1.2 x py x Zex) = 163 kNmt
Effoctive length for lateral-torsional buckling - Section 4.3.6
Effective length for lateral torsional buckling Le = 1.0 x Ls1 = 3400 mm
Slendemess ratio . A=Le/ry=56.072
Limiting slenderness ratio - Table 15 435 x (275 Nimm? / py} = 435

4 is less than limiting value, no allowance need be made for fateral-torsional buckling
PASS - Moment capacity exceeds design bending moment
Check vertical deflection - Section 2.5.2
Consider deflection due to dead and imposed loads
Liriting deflection Bim = L1 7 360 = 2,444 mm
Maximum deflaction span 1 & = max(abs{Bmax), AbS{5min)) = 8.906 mm
PASS - Maximum deflection does not exceed deflection limit
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STEEL BEAM ANALYSIS & DESIGN (BS5850)
In accordance with BS§950-1:2000 incorporating Corrigendum No.1

TEDDS ¢alculation version 3.0.04
Lead Envelops - CombBination 1
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Support conditions
Support A Vertically restrained
Rotationally free
Support B Vertically restrained

Rotationally free

Applied loading

Beam loads imposed full UDL 17.7 kN/m
Dead full UDL 46.5 kN/m
Dead self weaight of beam x 1

Load comhinations

Load combination 1 Support A Dead x 1.40
Imposed x 1.60

Span 1 Dead x 1.40
Imposed x 1.60

Support B Dead = 1.40
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Qutstand flanges - Table 11
Width of section b=B/2=103.2 mm
b/T=58xe<=9x¢ Class 1 plastic
Sectlon is class 1 plastic
Shear capacity - Section 4.2.3
Design shear force Fv = max{abs(Vmas), abs{Vme)) = 160.5 kN
dit=<70xe
Web does not neod to be checked for shaar buckling
Shear area Ay =tx D =2158 mm?
Design shear resistance P. = 0.6 x py x Ay = 343.1 kN

PASS - Design shear resistance exceods dasign shear force
Moment capacity - Section 4.2.5

Design bending moment M = max{abs(Ms1_ma), 28b3(Ms1_min)) = 136.4 KNm
Moment capacity low shear - ¢l.4.2.5,2 M. = min(py x Sux, 1.2 x Py x Z) = 211,7 kNm
Effective length for lateraltorsional buckling - Section 4.3.5

Effective length for tateral torsional buckling Le = 1.0 x Ly1 = 3400 mm

Slendemess ratio v A=Le/ry=64.187

Equivalent slenderness - Sectlon 4.3.6.7

Buckling parameter u=0.853

Torsional index x=11.926

Slendemess factor v=1/7[1+0.,05 x (A/x)?]025 = g, 798

Ratio - ¢l.4.3.6.9 fiw = 1.000

Equivalent stendemess - cl.4.3.6.7 AT= U x v x A x V[fw] = 43.747

Limiting slendarness - Annex B.2.2 Ao = 0.4 % {n? x E / py)°5 = 34,951

At > Ao - Allowance should be made for Iatoral-torsional buckling
Bending strength - Section 4.3.6.5

Robertson constant ar=7.0
Perry factor nur = max{ar x (Ar - Aue) 7 1000, 0) = 0,062
Euler stress pe =12 x E / L7? = 1067.2 Nfmm?
qur = (Py + (nur + 1) = pe) / 2 = 698.7 Nimm?
Bending strength - Annex B.2.1 Pe = Pe x Py / (fur + (ur? - pe x py)®5) = 245.3 N/mm?
Equivalent uniform moment factor - Section 4.3.6.6
Moment at quarter point of segment Mz = 102.3 kNm
Moment at centre-line of segment Ms = 136.4 kNm
Moment at three quarter point of segment M. = 102.3 kNm
Maximum moment in segmant Meb: = 136.4 kNm

Maximum moment goveming buckling resistance  Mur = Maps = 136.4 kNm
Equivalent uniform moment factor for lateral-torsional buckling

MLt = Mmax{0.2 + (0.15 x Mz + 0.5 x M + 0.15 x M) / Mas, 0.44) = 0.925

Buckling resistance moment - Section 4.2.6.4
Bugckiing resistance moment Ms = pp x Sxe = 196 kNm
Ms f mir = 211.8 kNm
PASS - Momaont capacity exceeds design bending moment
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Check vertical deflaction - Section 2.5.2

Consider deflection due to dead and imposed loads

Limiting defiection
Maximum deflection span 1

8im = L1 / 360 = 9,444 mm

3 = max(abs(Smax), BbS(Smn)) = 7.231 mm

PASS - Maximum deflection does not excaed doflection limit

=
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STEEL MEMBER DESIGN (B35850)
In accordance with BS§950-1:2000 incorporating Corrigendum No.1
TEDDS calculation version 3.0.04
Section details
Section type UC 152x152x37 (BS4-1)
Steel grade S2715
From table 9: Deslgn strength p,
Thickness of element max(T, {) =11.5 mm
Design strength py = 275 Nimm?
Modulus of elasticity E = 205000 N/mm?
x i | N ’ -
¥ O
x T l i
3 1844 >

Lateral restraint

Distance between major axis restraints
Distance between minor axis restraints

Effective length factors

Effactive length factor in major axis

Effective iength factor in minor axis

Effective length factor for lateral-torsional buckling

Classification of cross sections - Sectlon 3.5

Internal compression parts - Table 11
Depth of section
Stress ratios

Qutstand flanges - Table 11
Width of section

Lx = 3040 mm
Ly = 3000 mm

Ke=1.00
Ky =1.00
Kir =1.00

g = \[275 N/mm? / py] = 1.00

d=123.6 mm
1 =min(Fe/ (d x t x pw), 1) =0.588
12 =Fe/{A xpw) =0.123

d/t=155xe<=max(80 x &/ (1 +r1), 40 x 5) Class 1 plastic

b=B/2=77.2mm
b/T=67xs<=9x¢ Class 1 plastic

Section Is class 1 plastic
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Shear capacity (parallel to y-axis) - Section 4.2.3

Design shear force Fy» =100 kN
dit<70xe
Web does not need to be checked for shear buckling
Shear area Av=1xD=1294 mm?
Design shear resistance Pyv = 0.6 xpy x Av= 2136 kKN

PASS - Design shear resistance exceeds design shear force
Shear capacity {parallel to x-axls} - Section 4.2.3

Design shear force Fxv =D kN

Moment capacity major (x-x} axis - Saction 4.2.5

Design bending moment Mx = 20 kNm

Moment capacity low shear - ¢l.4.2.5.2 Mex = min{py x Sxx, 1.2 x py x Z:o) = 84.9 kNm
Effective [ength for lateral-torsional buckling - Section 4.3.5

Effective length for lateral torsional buckling Le= 1.0 x Ly = 3000 mm
Slendemess ratio A=Le/ry=77.483

Equivalent slendemess - Section 4.3.6.7

Buckling pararneter » u=0.2848

Torslonal index *=13.334

Slendemess factor v=1/[1+0.05x (A /x5 =0.781
Ratio - ¢.4.3.6.9 Pw =1.000

Equivalent slenderness - ¢1.4.3.6.7 AT = U x v x A x Vpw] = 51.325
Limiting slendemeass - Annex B.2.2 Ao = 0.4 x (72x E/pyt = 34,310

At > Ao - Alfowance should be made for lateral-torsional buckling
Bending strength ~ Section 4.3.6.5

Robertson constant ar=T.0
Perry factor i = max{owr x {Ar - oo} £ 1000, 0) = 0.119
Euler stress pe=n?x E/ A = 768.1 N/mm?

& = {py + {ur + 1) x pe) / 2 = 567.3 N/mm?
Bending strength - Annex B.2.1 Pe = Pe % Py f (L7 + (G - Pe x pY)°5) = 234,7 Nimm?
Equivalent uniform moment factor - Section 4.3.6.6
Equivalent uniform moment factor for LTB mr = 1.000

Buekiing resistance moment - Section 4.3.6.4
Buckling resistance moment Me = pp x S = 72.5 KNm
Mo/ mr= 726 kNm
PASS - Buckling resistance moment exceeds design bending moment

Moment capacity minor {y-y) axis - Section 4.2.5
Design bending moment My = 8 kKNm
Moment capacity fow shear - c.4,2.5.2 Mey = min{py x Sy, 1.2 x Py x Zyy) = 30.2 kNm
PASS - Moment capacity exceeds design bending moment
Compression members - Section 4.7
Design compression force Fc=160 kN
Effectlve length for major (x-x) axis buckling - Section 4.7.3
Effective length for buckling Lex = Lx x Kx = 3000 mm
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Slendemness ratio - ¢1.4.7.2 A= Lec! na = 43.797
Compressive strength - Section 4.7.5
Limiting slenderness A0 =0.2 x {(n? x E / py)°5 = 17.155
Strut curve - Table 23 b
Robertson constant x=3.5
Perry factor Nx = atx % (Ax = Ro) / 1000 = 0.093
Euler strags Pex =72 x E/ A& = 1054.8 N/mm?
x = (Py + (ix + 1) x ped / 2 = 714.1 Nimm?
Compressive strength - Annex C.1 Pex = Pex X Py { (¢ + {02 - Pex x py)5) = 245.2 Njimm?

Compression resistance - Section 4.7.4
Compression resistance - ¢1.4.7.4 Pex= A x poc = 1155.2 kN
PASS - Compression resistance exceeds design compression forpe

Effective length for minor (y-y} axis buckling - Section 4.7.3

Effective length for buckling Ley = Ly x Ky = 3000 mm
Slendemess ratio - ¢1.4.7.2 Ay=Ley/ry=77.483
Compressive strength - Section 4,75
Limiting slendemess ’ Ao =0.2 x (12 x E / p,)°5 =17.156
Strut curve - Table 23 ¢
Robertson constant wy=58
Perry factor Ty = ay X {Ay ~ o} £ 1000 = 0.332
Euler strass Pey =72 x E /A2 = 337 N/mm?
by ={py+(ny+ 1) x Pey) / 2 = 361.9 N/fmm?
Compressive strength - Annex .1 Por = Pey X Py / (v + {7 - Pey x Py)®5) = 166.2 Nimm2
Compression resistance - Section 4.7.4
Cormpression resistance - ¢l.4.7.4 Pey = A x pey = 783 kN

FPASS - Compression resistance exceeds design compresslon force

Compression members with moments - Section 4,83
Comb.compression & bending check - ¢l.4.8.3.2 Fe/{Asxpy) + Mc/ M + My/ Moy = 0.624
PASS - Combined bending and compression check Is satisfod

Member buckling resistance - Section 4.8.3.3

Max major axis moment goveming Ms Mer = M = 20,00 kNm
Equivalent uniform moment factor for major axis flexural buckling
mx = 1.000
my = 1.000
Buckling resistance chacks - ¢}.4.8.3.3.2 Fe/ Poc+ My 3 My / Mo x (1+0.5x Fc/Po) + 0.5 x mx x My /M, =
0.523
FefPo+mur x Mur/ Me + My x My / Mey x (1 +Fe/ Poy) = 0.799
Interactive buckling Mx X Mx x {1+ 0.5 x (Fe / Pe) / (Mex x {(1-Fe/Po) + iy x My x (1 + {Fc

{Pey)) ! Moy x (1 - Fe / Pey)) = 0.693
PASS - Member buckling resistance checks are satisfied






