Ty, A
SHEET {  NATIONAL GRID T SECTION
SE 3607 { J

i

BARNSLEY DISTRICT © Crown copyright 1976




5 Project Job Ref.
Tedds 2 Chapter Way, Monk Bretton 08/17DK
: Section Sheet no.frev.
Martyn W Sagar Roof S . ; 1
Consulfing Engineer 0of Support Beam
01228 792957 / 07836545449 Calc. by Date Chk'd by Date App'd by Date
Sagar@s367ie.fsnet.co.uk MWS 812212017

STEEL BEAM ANALYSIS & DESIGN (BS5950)

STEEL BEAM ANALYSIS & DESIGN (BS5950)

In accordance with B55950-1:2000 incorporating Corrigendum No.1
TEDDS calculation versian 3.0.04

Load Envelope - Combination 1

KNm BERAMY MdMment Envelope
O.U:|E =,
25901 =5
mm | 3800 ]
A 1 B
Shear Force Envelope

mm | 3600 I
A 1 8
Support conditions
Support A Vertically restrained
Rotationally free
Support B Vertically restrained
Rotationally free

Applied loading

Beam loads Dead self weight of beam x 1
roof - Dead ful! UDL 6.5 kN/m
roof - Dead fult UDL. 3 kN/m

Load combinations

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

Imposed x 1.60
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Support B Dead x 1.40
Imposed x 1.60
Analysis results
Maximum moment Mmax = 25.9 kNm Min = 0 kNm
Maximum shear Vi = 27.3 kN Vmin = -27.3 kN
Deflection Smax = 0 mm Bmin = 0 mm
Maximum reaction at support A RA max = 27.3 kN Ra_min = 27.3 kN
Unfactored dead load reaction at support A RA poad = 19.5 kN
Maximum reaction at support B ° Re_max = 27.3 kN Rs_min = 27.3 kN
Unfactored dead load reaction at support B R pead = 19.5 kN
‘Section details
Section type STC 368x178x77 (BS4-1)
Steel grade 8275
From table 9: Design strength py
Thickness of element max(T, t) = 20.7 mm
Design strength py = 265 N/mm?
Modulus of elasticity E = 205000 N/mm’”
Y o
5 i le-123
* -
[
x o
T
E“' 3705 =JI
Lateral restraint
Span 1 has latera! restraint at supports only
Effective length factors
Effective length factor in major axis Kx=1.00
Effective length factor in minor axis Ky =1.00
Effective length factor for lateral-torsional buckling K. = 1.00
Ciassification of cross sections - Section 3.5
£ = V[275 Nimm? / p,] = 1.02
Outstand flanges - Table 11
Width of section b=D=180.9 mm
b/t=144xeg<=18x¢ Class 3 semi-compact

i ' Jection is vlusy 3 semi-compact




Project Job Ret.
Tedds 2 Chapter Way, Monk Bretton 08/17DK
Section Sheet no.frev.
h!:mn:;n:v&z?ni: Roof Support Beam ’ 3
" 1226 792857 1 07838548440 Caic. by Date Chk'd by Date App'd by Date
Sagar@s367je.fsnat.co.uk MWS 812212017

Shear capacity - Section 4.2.3
Design shear force

Shear area
Design shear resistance

Moment capacity - Section 4.2.5

Design bending moment

Effective plastic modulus - Section 3.5.6
Effective plastic modulus - ¢t.3.5.56.1
Moment capacity low shear - ¢l.4.2.5.2

Fv = max{abs(Vimay), abs(Vinin)) = 27.3 kN
O-T-n/t<70xe
Web does not need to be cheched for shear buckling
Av =t x D = 2225 mm’
Py =0.6 x py x A, = 353.8 kM
PASS - Design shear resistance exceeds design shear force |

M = max(abS(Mﬂ_{mx), abs(MsT_mh)) = 25-9 kNm

Soit = Z = 113843 mm®
Me = Py x MiN{Zfiangs, Ziodos) = 30.2 kKNmM

Effective length for lateral-torsional buckling - Section 4.3.5

Effective length for [ateral tarsional buckling

Stendemess ratio

Equivalent slendemess - Section 4.3.6.7
Buckling parameter
Torsional index

Moment of inertia compression flange minor axis
Moment of inertia tension flange minor axis

Flange ratio

Flange ratio factor

Monosymmetry index

Slendermess factor

Ratio - ¢l.4.3.6.9

Equivalent slendemess - d.4.3.6.7
Limiting slendemess - Annex 8.2.2

Buckling resistance moment - Section 4,.3.6.4

Bending strength
Buckfing resistance moment

Check vertical deflection - Section 2.5.2
Consider deflection due to imposed loads
Limiting deflection

Maximum deflection span 1

Max Shear 28Kn Therefore bearing area min 100 x 300.

Le = 1.0 x Ls1 = 3800 mm
A=Lleg/ry=40.029

u=0.000
x = 8.520
lyc =0 mm
=T x B/ 12 = 87734133 mm’
N = lye / (lye + ly) = 0.000
k, = 1.000
v=k,x(2xn-1)=-1.000
v=1/[(4xnx(1-1)+0.05x ({x)° + ¢7)°° + ]°® = 1.490
Bw = Saf / S = 0.526
My = U % v x A x Vipw) = 0.000
Mo=04x{n’xEfp)  =34951 ,
it < Ao - No alfowance need be made for lateral-torsional buckling

4

Po = py = 265 N/mm’
Vb = py x Ser = 30.2 KNm
PASS - Moment capacity exceeds design bending moment

Bsm = Ls1 £ 360 = 10.556 mm
8 = max(abs(Smax), a3bS(Bmin}} = 0 mm
PASS - Maximum deflection does not exceed deflection limit




