MILNES ASSOCIATES Structural Engineers
The Maples, Station Road, Blackminster, WR11 7TF
07778 033623 darren@milnes-associates.com

Job No.9714 — Weston Turville Village Hall — Bi-folds — May’24
Loadings Sheet Kg/m sq. Service KN/m sq.

ROOF / CEILING

DL
LLO.75
125 DL 1.25
CAVITY WALL
DL
350 DL 3.50

1) Provide 25mm sharp sand/cement dry pack between new steels and existing masonry.

2) These calculations are to be approved by Building Control, suggest building notice.

3) Openings in cement based mortar walls formed with a disc cutter, refer to engineer where lime based.
4) Pad-stones to be precast concrete or engineering brick as specified with min 150mm bearings.

5) Condition of existing masonry to be inspected by engineer where forming pad stones at bearing points if soft or
lime based brickwork, partial rebuilding or rebuilding of piers may be necessary.

6) All new steels to be supplied with two coats zinc phosphate.
7) Steels supporting floors encased for half hour fire resistance (2 layer plaster board or intumescent paint).

8) Temporary needle propping requirements @ 1.0m cts set 500mm from each side of wall onto solid base.
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9) All works to be carried out in accordance with the CDM regulations with the appointment of a CDM co-ordinator if
required and preparation of pre-tender health & safety plan with risk assessment:-

BRIEF DESCRIPTION OF WORK Domestic alterations.
MAIN HAZARDS

*  Danger of falling masonry during demolition

= Temporary works for new openings.



MILNES ASSOCIATES

T

Vituaos e

Resase

él /owg

structural calculations

JoB A

MAT T

";@%g,f ff§§;j7WW“

L Roof ,/2 e, | (7942503 /9B | TS

(e foguws

es (1 ]2

Lfé&&ﬁ RN CERREN N =RREEEN
> 230S. (€S UBSY |

s peed



Project Job no.
Weston Turville Village Hall 9714
Milnes Associates Cales for Start page no./Revision
Structural Engineers bi-folds 3
Calcs by Calcs date Checked by Checked date Approved by Approved date
D May'24

STEEL BEAM ANALYSIS & DESIGN (BS5950)

In accordance with BS5950-1:2000 incorporating Corrigendum No.1

TEDDS calculation version 3.0.08

6400

Support conditions
Support A

Support B

Applied loading
Beam loads

Analysis results

Maximum moment

Maximum shear

Deflection

Maximum reaction at support A

Unfactored dead load reaction at support A
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

Section details

Section type

Steel grade

From table 9: Design strength py
Thickness of element

Design strength

Modulus of elasticity

Lateral restraint

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

Effective length factor for lateral-torsional buckling

Vertically restrained
Rotationally free
Vertically restrained
Rotationally free

Dead full UDL 2.5 kN/m

Dead trapezoidal load 6.5 kN/m from 3250 mm to 3250 mm

Imposed full UDL 2 kN/m
Dead self weight of beam x 1

Mmax = 69.2 KNm Mmin = 0 KNm
Vmax = 38.3 kN Vmin = -38.4 kN
Smax = 8.4 mm Smin = 0 mm
RA_max = 38.3 kN RA_min = 38.3 kKN
Ra_pead = 20 kN

RA_lmposed = 6.4 kN

Re_max = 38.4 kN Re_min = 38.4 kN

Rs pead = 20.1 kN
RB_lmposed =6.4 kN

UKB 305x165x54 (Tata Steel Advance)
8275

max(T, t) =13.7 mm
py = 275 N/mm?
E = 205000 N/mm?

Span 1 has lateral restraint at supports only

Kx=1.00
K, = 1.00
Kira=1.20 +2xD
Kire=1.20 +2xD




Project Job no.
Weston Turville Village Hall 9714
Milnes Associates Calcs for Start page no./Revision
Structural Engineers bi-folds 4
Calcs by Calcs date Checked by Checked date Approved by Approved date
D May'24

Classification of cross sections - Section 3.5
e = \[275 N/mm?/ p,] = 1.00

Internal compression parts - Table 11

Depth of section d =265.2 mm

d/t=336xe<=80x¢ Class 1 plastic
Outstand flanges - Table 11
Width of section b=B/2=83.5mm

b/T=61xeg<=9x¢ Class 1 plastic

Section is class 1 plastic

Shear capacity - Section 4.2.3

Design shear force Fv = max(abs(Vmax), abs(Vmin)) = 38.4 kN
d/t<70xe¢
Web does not need to be checked for shear buckling
Shear area Av =t x D = 2452 mm?
Design shear resistance Pv=0.6 x py x Ay = 404.6 kN

PASS - Design shear resistance exceeds design shear force

Moment capacity - Section 4.2.5

Design bending moment M = max(abs(Ms1_max), abs(Ms1_min)) = 69.2 kNm
Moment capacity low shear - ¢l.4.2.5.2 Mc = min(py x Sxx, 1.2 x py x Zx) = 232.7 kNm
Effective length for lateral-torsional buckling - Section 4.3.5

Effective length for lateral torsional buckling Le=1.2x Lst +2x D =8301 mm
Slenderness ratio A=Le/ry=211.131

Equivalent slenderness - Section 4.3.6.7

Buckling parameter u=0.889

Torsional index x=23.612

Slenderness factor v=1/[1+0.05x(A/%%°% =0.669

Ratio - ¢1.4.3.6.9 Bw = 1.000

Equivalent slenderness - cl.4.3.6.7 AT = U x v x & x V[Bw] = 125.569

Limiting slenderness - Annex B.2.2 Mo = 0.4 x (12 x E / py)°® = 34.310

ALt > Ao - Allowance should be made for lateral-torsional buckling

Bending strength - Section 4.3.6.5

Robertson constant our=7.0
Perry factor Nt = max(awr x (AL - ALo) / 1000, 0) = 0.639
Euler stress pe = 72 x E / A2 = 128.3 N/mm?
o= (py + (ur + 1) x pe) / 2 = 242.6 N/mm?2
Bending strength - Annex B.2.1 Po = Pe x Py / (L7 + ($u7? - pe x py)*®) = 89.1 N/mm?
Equivalent uniform moment factor - Section 4.3.6.6
Moment at quarter point of segment Mz = 49.8 kNm
Moment at centre-line of segment Ms = 69.2 kNm
Moment at three quarter point of segment M4 = 50 kNm
Maximum moment in segment Mabs = 69.2 kNm

Maximum moment governing buckling resistance M.t = Mabs = 69.2 kNm
Equivalent uniform moment factor for lateral-torsional buckling

mur = max(0.2 + (0.15 x Mz + 0.5 x Ms + 0.15 x Ma) / Mass, 0.44) = 0.917
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Buckling resistance moment - Section 4.3.6.4

Buckling resistance moment

Check vertical deflection - Section 2.5.2

Mb = pb x Sxx = 75.3 kNm
Mp / mit = 82.2 kNm

Consider deflection due to dead and imposed loads

Limiting deflection
Maximum deflection span 1

Siim = Ls1 / 360 = 17.778 mm
3 = max(abs(dmax), abs(8min)) = 8.372 mm

PASS - Buckling resistance moment exceeds design bending moment

PASS - Maximum deflection does not exceed deflection limit
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