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Calculations for:

26 Caulfield Road
Internal Alterations

Calculations for:
The Draughtsman

12" March 2015
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LOADING
Roof
Permanent Rp = 0.85 kN/m?
Variable Rv = 0.625 kN/m?
Floors
Permanent .- Fp = 0.5 kN/m?
Variable Fv =1.5 kN/m?
External wall EWp = 4.5 kN/m?
BEAM 1 - SUPPORTING RO OF
Loading
Roof
Permanent R1 =Rp *3.55m = 3.02 kN/m
Variable R2 =Rv * 3.55m = 2.22 kN/m

—i=s

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

Inaccordance with EN1993-1-1:2005 incorporating Corrigenda February 2006 and April 2009 and the UK
national annex

TEDDS calculation version 3.0.13

Load Envelope - Combination 1

7.618
0.0
mm | 2150 |
A 1 B
KNm Bending Moment Envelope
00 Q —z
. = _~ -
4.402 \\4.4‘—//
mm 2150 !

A 1
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KN Shear Force Envelope
8.190 -8-3.
\
L \
0.0 Ja =S — —=
-8.190 \-85‘
mmp 2150 ]
A 1 B
Support conditions
Support A Vertically restrained
Rotationally free
SupportB Vertically restrained
Rotationally free
Applied loading
Beamloads Permanent self weight of beam x 1
Permanent full UDL 3.02 kN/m
Variable full UDL 2.22 kN/m
Analysis results
Maximum moment M,.x = 4.4 kNm Mo = 0 kNm
Maximum shear Viax = 8.2 kN Voo =-8.2 kN
Deflection Omax = 0.9 mm Smin =0 mm
Maximum reaction at support A R max = 8.2 kN Ra min = 8.2 kN
Unfactored permanentload reaction atsupport A Ra permanent = 3.4 KN
Unfactored variable load reaction at SUPPOrt A Ry vumame = 2.4 kN
Maximum reaction at supportB Re.nax = 8.2 KN Re min = 8.2 kN
Unfactored permanentloadreaction at supportB Re permanent = 3.4 KN
Unfactored variable load reaction atsupport B Ry yamme = 2.4 kN
Section details
Section type UKB 152x89x16 (Tata Steel Advance) Steel grade 5355
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Section classification Class 1
Check shear - Section 6.2.6
Design shear force Ve = 8 kN Design shearresistance Vere = 167.6 kN

PASS - Design shear resistance exceeds design shearforce
Check bending moment - Section 6.2.5

Design bending moment Mg, = 4.4kNm Des.bending resistmoment M rs = 43.5 KNm
Slenderness ratio for lateral torsional buckling
LTB slenderness ratio A =1.102 Limiting slendernessratio %, = 0.400

Ar> Ay, - Lateraltorsional buckling cannot be ignored
Design resistance for buckling - Section 6.3.2.1

Des.buckling resist. moment Mype = 28.6 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 Sim = 6 mm Maximum deflection 6=0.857 mm

PASS - Maximum deflection does notexceed deflection limit

BEAM 2 - SUPPORTIN G REAR WALL

Loading

Floor

Permanent F1 =Fp*2m = 1.00 kN/m
Variable F2 =Fv*2m = 32.00 kN/m

Partitions P1=0.4kN/m?*2.4m *2m = 1.92 kN
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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

TEDDS calculation version 8.0.13

Load Envelope - Combination 1
6.061

£

mm 2200 |
A 1 B
KNm Bending Moment Envelope
00 = /—,a
\\ //
\\\\. ,,,//
5.192 \-\52_'/
mm | " 2200 |
A 1 B
Shear Force Envelope
10585, 108
."\
— s
0.0~ Jgm ——m— S
-7.963 \‘8_0‘I
mmop 2200 i
A 1 B
Support conditions
Support A Vertically restrained
Rotationally free
SupportB Vertically restrained
Rotationally free
Applied loading
Beamloads Permanentself weight of beam x 1

Permanent full UDL 1 kN/m
Variable ful UDL 3 kN/m
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Permanent pointload 1.92 kN at 100 mm
Permanent pointload 1.92 kN at 1000 mm

Analysis results

Maximum moment Mouax = 5.2 KNm min = 0 KNmM
Maximum shear Vinar = 10.6 kN Vi =28 kN
Deflection Smax =1 MM Onin =0 MM
Maximum reaction at support A Ri max = 10.6 kN Ra min = 10.6 kN
Unfactored permanentioad reaction at support A Rapermanent = 4.2 KN

Unfactored variable load reaction at support A Ry yamane = 3.3 kN

Maximum reaction at supportB Re max = 8 kN Re min = 5 kN
Unfactored permanentioad reaction atsupportB Ra permanent = 2.2 KN

Unfactored variable load reaction at support B Rg yumme = 2.3 kN

Section details
Section type UKB 152x89x16 (Tata Steel Advance) Steel grade
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Section classification Class 1

Check shear - Section 6.2.6
Design shear force Ve =11 kN Design shearresistance Viope = 167.6 kN

PASS - Design shear resistance exceeds design shearforce
Check bending moment - Section 6.2.5
Design bending moment Mg =52 kNm Des.bending resist moment M, e = 43.8 kNm
Slenderness ratio for lateral torsional buckling
LTB slenderness ratio A= 1.117 Limiting slenderness ratio Mo = 0.400

Ay > Ao - Lateral torsional buckling cannot be ignored
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Design resistance for buckling - Section 6.3.2.1
Des.buckling resist. moment Myre = 28.2 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 Om =6.1mm Maximum deflection d=0.997 mm
PASS - Maximum deflection does not exceed deflection limit

BEAM 3 - BEAM OVER KITCHEN

Loading

Roof

Permanent R1=Rp *2.8m =233 kN/m
Variable R2=Rv *2.8m =1.75 kN/m
Wall EW1 =EWp *2.4m = 10.80 kN/m

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

Inaccordance with EN1993-1-1:2005 incorporating Corrigenda February 2006 and April 2009 and the UK
national annex

TEDDS calculation version 3.0.13

Load Envelope - Combination 1
20.840
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KN Shear Force Envelope

2024 229
" \ .

22.9

mm | 2200
1

Support conditions

Support A Vertically restrained
Rotationally free
SupportB Vertically restrained

Rotationally free

Applied loading

Beamloads Permanent self weight of beam x 1
Permanent full UDL 13.18 kN/m
Variable full UDL 1.75 kN/m

Analysis results

Maximum moment Mua = 12,6 kNm M. = 0kNm
Maximum shear Viae = 22.9 kN Vi = -22.9 kN
Deflection Bnax = 1.2 mm O = 0 MM
Maximum reaction at support A R max = 22.9 kN Ra min = 22.9 kN
Unfactored permanentioad reaction atsupport A R permanent = 14.8 KN

Unfactored variable load reaction atsupport A Ry yusene = 1.9 kN

Maximum reaction at supportB Rs max = 22.9 kN Re_min = 22.9 kKN
Unfactored permanentload reaction atsupport B Ra permanen = 14.8 KN

Unfactored variable load reaction atsupportB Ry = 1.9 kN

Section details

Section type 2 x UKB 152x89x16 (Tata Steel Advance) Steel grade 5355




Section classification

Design shear force

LTB slenderness ratio

Limiting deflection
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Class 1

Check shear - Section 6.2.6

Ves = 23 kN Design shearresistance Vore = 335.2 kN
PASS - Design shear resistance exceeds design shear force

Check bending moment - Section 6.2.5
Design bending moment Mg = 12.6 KkNm Des.bending resist. mnoment Mcgrs = 87.5 kNm

Slenderness ratio for lateral torsional b uckling

Ay = 1117 Limiting slendernessratio  x,;, = ).400
> Ao - Lateral torsional buckling cannot be ignored

Design resistance for buckling - Section 6.3.2.1
Des.buckling resist. noment Mygs = 56.3 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

O =56.1mm Maximum deflection 8=1.327 mm
PASS - Maximum deflection does not exceed deflection limit

MASONRY BEARING DESIGN (BS5628)

Try 250x100x20 spreader platesunder all beams
MASONRY BEARING DESIGN TO 885628-1:2005

Masonry details
Masonry type

S

TEDDS calculation version 1.0.04

Clay or calcium silicate bricks
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Compressive strength Pune = 10.0 N/mm? Mortar d esignation ii
Masonry units ;ategory li Construction control Normal
Partial safety factor Ym = 3.5 Characteristic strength  f, = 3.8 N/mm?
Leaf thickness =100 mm Effective wall thickness te =215 mm
Wall height h=2400 mm Effective height of wall  h,, = 1800 mm
Bearing details
Beam spanning out of plane of wall
Width of bearing B=250mm Length of bearing I, =100 mm
Edge distance Xeage =0 mm
Loading details
Concentrated dead load G,=15kN Concentrated imposed load Q.=2kN
Design concentrated load F=23.8kN
Distributed dead load gk =0.0 kN/m Distributed imposed load Qe =0.0kN/m
Design distributed load f= 0.0 kN/m
Masonry bearing type
Bearing type Not applicable Bearing safety factor Yoear = 1.00
Check design bearing without a spreader
Design bearing stress f.. = 0.950 N/mm? Allowable bearing stress f., = 1.086 N/mm?

PASS - Allowable bearing stress exceeds design bearing stress
Check design bearing at 0.4 x h below the bearing level

Design bearing stress f.. =0.196 N/mm? Allowable bearing stress f., =1.075 N/mm?
PASS - Allowable bearing stress at 0.4 x h below bearing level exceeds design bearing stress




