Consulting Civil & Structural Engineers

The Stables, 1 Grosvenor Road
Wrexham LL11 1BS
Telephone: (01978) 353522
Fax: (01978) 355177

e-mail: consult@brp2000.co.uk

br

Partnership
Limited
Calculation Sheet
Ref: 4663 Date: 28/01/2022
Project: 67 ACTON GATE, WREXHAM
Sheet No. 1 Calculations By:  SFH Checked By:  GJH
Member Ref Calculations Output

LOADINGS

ROOF

Tiles =0.55 Kn/m?

Battens =0.05

Felt =0.03

Rafters =0.07

= 0.70 Kn/m?

Load on plan =0.70/C0s30° =0.81 Kn/m?

Imposed =0.75 Kn/m?

CEILING

Insulation =0.02 Kn/m?

Joists =0.07

Plasterboard =0.13

Skim coat =0.05

= 0.27 Kn/m?
Imposed = 0.25 Kn/m?
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FIRST FLOOR

Boards =0.14 Kn/m?

Joists =0.18

Insulations =0.02

Plasterboard =0.13

Skim coat =0.05

Partitions =0.40

=0.92 Kn/m?2

Imposed = 1.50 Kn/m?

EXTERNAL WALLS

Render =0.30

Brickwork outer leaf =220

Brickwork inner leaf =220

1x plastered =0.22

=4.92 Kn/m?
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CONSIDER BEAMS OVER NEW OPENING IN KITCHEN

Effective span = 3.00m

Load to beam

Dead load; Roof =0.81x1.35=1.09 KNn/m
Ceiling =0.27x1.35=0.34
First floor =092x1.35=1.24
Ext Wall =250x2.70=6.75
=9.42 Kn/m
Imposed load,; Roof =0.75x1.35=1.01 Kn/m
Ceiling =0.25x1.35=0.36
First floor =150x1.35=2.03

=3.40Kn/m

See pages 4-5, Adopt 2No 178 x 102 @ 19 Kg UB
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CONSIDER BEAMS OVER NEW OPENING IN KITCHEN

STEEL BEAM ANALYSIS & DESIGN (EN1993-1-1:2005)

In accordance with EN1993-1-1:2005 incorporating Corrigenda February 2006 and April 2009 and the UK

national annex
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Support conditions

Support A Vertically restrained
Rotationally free

Support B Vertically restrained
Rotationally free

Applied loading

Beam loads Permanent self weight of beam x 1

Permanent full UDL 9.42 kN/m

Variable full UDL 3.4 kN/m

Analysis results

Maximum moment Mmax = 20.3 KNM  Mmin = 0 kNm
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Maximum shear Vmax = 27.1 KN Vmin = -27.1 kN

Deflection Omax = 4.8 mm  Smin =0 mm

Maximum reaction at support A Ra max = 27.1 kN Ra min = 27.1 kKN
Unfactored permanent load reaction at support A Ra permanent = 14.4 kN
Unfactored variable load reaction at support A Ra variable = 5.1 KN

Maximum reaction at support B RB max = 27.1 kN Re min = 27.1 kKN
Unfactored permanent load reaction at support B Re_prermanent = 14.4 kN
Unfactored variable load reaction at support B Rg_variable = 5.1 KN
Section details

Section type UB 178x102x19 (BS4-1) Steel grade S275

Section classification Class 1

Check shear - Section 6.2.6

Design shear force  Ved = 27 kN Design shear resistanceVcrda = 156.4 kN

PASS - Design shear resistance exceeds
design shear force

Check bending moment - Section 6.2.5
Design bending moment Med = 20.3 kNm Des.bending resist. moment Mecrd = 47.1 KNm
Slenderness ratio for lateral torsional buckling

LTB slenderness ratio At = 0.960  Limiting slenderness ratio ALT.0 = 0.400

Aur> Auto - Lateral torsional buckling
cannot be ignored

Design resistance for buckling - Section 6.3.2.1

Des.buckling resistmoment  Mprd = 35.1 KNm

PASS - Design buckling resistance moment
exceeds design bending moment

Check vertical deflection - Section 7.2.1
Consider deflection due to permanent and variable loads

Limiting deflection dim = 8.3 mm  Maximum deflection 5 =4.818 mm

PASS - Maximum deflection does not
exceed deflection limit
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CONSIDER BEARING

Ultimate load; (14.40 x 1.4) + (5.10 x 1.6) = 28.32 Kn
Fk =5.80 N/mm?2 ym = 3.50

. 1.50 x 5.80
Design Stress; ;CT = 2.49 N/mm?2

28.32x 103
Length of padstone = =t - 114mm
100 x 2.49

Provide 150mm long bearings. No padstones required.
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