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. i . Section Sheet no./rev.
Giraffe Engineering

) Steel beam 1
34 Beechfield Road
Corsham Calc. by Date Chk'd by Date App'd by Date
Wiltshire SN13 9DW RP 04/08/2017

STEEL MEMBER ANALYSIS & DESIGN (EN1993)

STEEL MEMBER 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 4.2.00
ANALYSIS
Tedds calculation version 1.0.19
Geometry
Geometry (m) - Steel (EC3) - UKB 203x133x30
z
1 2
o 5.2 )
A 1 &
Span | Length (m) Section Start Support End Support
1 5.2 UKB 203x133x30 Pinned Roller Pin X
UKB 203x133x30: A =38 cm?, Iy = 2896 cm*, |, = 385 cm*, A, = 23 cm?, A; = 13 cm?
Steel (EC3): Density 7850 kg/m3, Youngs 210 kN/mm?, Shear 80.8 kN/mm?, Thermal 0.000012 °C*
Loading
Self weight included
Permanent - Loading (kN/m)
© ©

7
7%

%V &>
Z

Imposed - Loading (kN/m)

53
53

X
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Giraffe Engineering

) Steel beam 2
34 Beechfield Road
Corsham Calc. by Date Chk'd by Date App'd by Date
Wiltshire SN13 9DW RP 04/08/2017
Load combination factors
5| & | 3
. . (@) % 8
Load combination E £ E‘
g|8|°f
Default (Strength) 1.35 | 1.35 | 1.50
Default (Service) 1.00 | 1.00 | 1.00
Member Loads
Member Load case Load Type Orientation | Description
Beam Permanent UDL Globalz 1.6 kN/m
Beam Imposed UDL Globalz 5.3 kN/m
Results
Forces
Strength combinations - Moment envelope (kNm)
35
Strength combinations - Shear envelope (kN)
27.3

Service combinations - Deflection envelope (mm)

Partial factors - Section 6.1

Resistance of cross-sections Mo =1

Resistance of members to instability w1=1

Resistance of tensile members to fracture w2 =11

Beam design

Section details

Section type UKB 203x133x30 (Tata Steel Advance)
Steel grade - EN 10025-2:2004 S355

Nominal thickness of element thom = max(ts, tw) = 9.6 mm

Nominal yield strength fy = 355 N/mm?
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Steel beam

Sheet no./rev.

Calc. by
RP

Corsham
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Date Date

04/08/2017

Chkd by

App'd by

Date

Nominal ultimate tensile strength
Modulus of elasticity

fu = 470 N/mm?
E = 210000 N/mm?

> |96

206.8

e Section depth, h, 206.8 mm
Section breadth, b, 133.9 mm
Mass of section, Mass, 30 kg/m
Flange thickness, t, 9.6 mm
Web thickness, tw, 6.4 mm
Root radius, r, 7.6 mm

Area of section, A, 3821 mm?

] UKB 203x133x30 (Tata Steel Advance)

Radius of gyration about y-axis, i p 87.051 mm

Radius of gyration about z-axis, i ,, 31.728 mm

Elastic section modulus about y-axis, VW sy 280036 mm?
Elastic section modulus about z-axis, W, 57454 mm?

Plastic section modulus about y-axis, VW dy’ 314365 mm?

Plastic section modulus about z-axis, W sl 88224 mm?
Second moment of area about y-axis, | yi 28955684 mm*
Second moment of area about z-axis, | ,, 3846542 mm#

—» |96
\_

Lateral restraint

Both flanges have lateral restraint at supports only

Classification of cross sections - Section 5.5

¢ = \[235 N/mm?/ f,] = 0.81

Internal compression parts subject to bending - Table 5.2 (sheet 1 of 3)

Width of section

Outstand flanges - Table 5.2 (sheet 2 of 3)
Width of section

Check design at start of span

Check shear - Section 6.2.6
Height of web

Design shear force
Shear area - cl 6.2.6(3)
Design shear resistance - cl 6.2.6(2)

Check design 2600 mm along span

Check bending moment - Section 6.2.5
Design bending moment
Design bending resistance moment - eq 6.13

c=d=172.4mm
c/ty=26.9=331xe<=72x¢

c=(b-tw-2xr)/2=56.2mm
c/tt=58=72xg<=9x¢

hy=h-2xt=187.6 mm

Class 1

Class 1

n = 1.000

hy /ty =29.3=36x¢e/M<72x¢eln
Shear buckling resistance can be ignored

Vyed = 27.3 kN

Section is class 1

Ay=max(A-2xb xti+ (tw + 2 x 1) x t;, N x hy x ty) = 1458 mm?
Vc,y,Rd = Vp|,y,Rd = Ay x (fy/ \/(3)) / Ymo = 298.7 kN

Vyed / Veyra = 0.091

PASS - Design shear resistance exceeds design shear force

Myeq = 35.5 KNm

Mecy,Rd = Mply,rd = Wiy x fy / ymo = 111.6 KNm

My.ed / Mcy,ra = 0.318

PASS - Design bending resistance moment exceeds design bending moment
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Slenderness ratio for lateral torsional buckling
Correction factor - Table 6.6 ke =0.94
C1=1/k?=1132
Poissons ratio v=0.3

Shear modulus

Unrestrained effective length

Elastic critical buckling moment

Slenderness ratio for lateral torsional buckling
Limiting slenderness ratio

Check buckling resistance - Section 6.3.2.1
Buckling curve - Table 6.5

Imperfection factor - Table 6.3

Correction factor for rolled sections

LTB reduction determination factor

LTB reduction factor - eq 6.57

Modification factor

Modified LTB reduction factor - eq 6.58
Design buckling resistance moment - eq 6.55

G=E/[2x (1+ v)]=80769 N/mm?
L =1.0 x Lm1_s1_segz_ 1= 5200 mm
Me=Cixm2xEx I/ L2x V(lw/ 1z + L2 x G x It/ (2% x E x 1)) = 65 kKNm
A = V(Woiy x fy / M) = 1.31
MT0=0.4
ALT> ALTo - Lateral torsional buckling cannot be ignored

b
oLT = 0.34
=0.75

T = 0.5 x[1 + ot x ( AT~ Ato) + B x Ard = 1.299
yir = min(L/ [oor + V(L2 - B x A, 1, 1/ Ar?) = 0.518
f=min(1-0.5x (1-ke) x[1-2x( Ar-0.8)%, 1) =0.986
YiTmod = Min(yur / f, 1, 1/ Ar?) = 0.526

Mb,y,Rd = YLT,mod X Wiy x fy / ym1 = 58.7 KNm

My.ed / Mbyrd = 0.605

PASS - Design buckling resistance moment exceeds design bending moment

Consider Combination 2 - Default (Service)

Check design 2600 mm along span

Check y-y axis deflection - Section 7.2.1
Maximum deflection
Allowable deflection

oy =11.4mm
Oy, Allowable = Lml_sl/ 360 = 14.4 mm

8y / 8y Allowable = 0.789
PASS - Allowable deflection exceeds design deflection
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MASONRY BEARING DESIGN (EN1996)

MASONRY BEARING DESIGN

In accordance with EN1996-1-1:2005 + A1:2012, incorporating Corrigenda February 2006 and July 2009 and the UK

National Annex.
Tedds calculation version 1.0.07

Masonry panel details

Panel length L =4000 mm
Panel height h =2300 mm
Thickness of load bearing leaf t =100 mm
Effective height her = 2300 mm
Effective thickness ter = 125 mm

Masonry material details

Unit type Aggregate concrete - Group 1
Compressive strength of masonry unit fc = 3.6 N/mm?2

Height of unit hy =215 mm

Width of unit wy =100 mm

Conditioning factor k=1.0

- Conditioning to the air dry condition in accordance with cl.7.3.2

Shape factor - Table A.1 dsi = 1.38

Mean compressive strength of masonry unit fp = fc x k x dst = 4.97 N/mm?
Specific weight of units y = 18 KN/m®

Mortar type M4 - General Purpose
Compressive strength of mortar fm = 4.0 N'mm?
Compressive strength factor - Thl. NA 4 K=0.75

Characteristic compressive strength of the masonry - eq. 3.1
fi = K x f,%7 x f,0-2 = 3.49 N/mm?

Short term secant modulus of elasticity factor Ke = 1000

Modulus of elasticity - ¢l.3.7.2 Ew = Ke x fx = 3491 N/mm?
Design compressive strength of masonry

Category of manufacturing control Category Il

Class of execution control Class 2

Partial factor for material strength in direct or flexural compression

ym = 3.00
Cross-sectional area of wall A=Lxt=0.40m?
Design compressive strength of masonry fa =/ ym = 1.16 N/mm?
Partial safety factors for design loads
Partial safety factor for permanent load vic = 1.35
Partial safety factor for variable load vio = 1.50
Superimposed vertical loading details
Permanent UDL at top of wall Ok =5.40 kN/m
Variable UDL at top of wall Ok = 0.00 kN/m
Eccentricity of permanent UDL load egu = 0 mm

Eccentricity of variable UDL load € =0mm




GIRAFTE

ENGINEERING

Giraffe Engineering
34 Beechfield Road

Corsham
Wiltshire SN13 9DW

Project Job Ref.
Abbot's Barn 589
Section Sheet no./rev.
steel beam bearing onto party wall 2
Calc. by Date Chk'd by Date App'd by Date
RP 04/08/2017

Slenderness ratio of masonry wall - Section 5.5.1.4

Slenderness ratio limit
Slenderness ratio

Concentrated Load 1 details - steel beam

7\-Iim =27
A =hes/ tes = 18.4
PASS - Slenderness ratio is less than slenderness limit

7.29 kN/m

Y Y YV Y YYYYY YR Y Yy v Yy

29.10 kN

2000————»]

Y
>

2300

/ \
/ \
/ 30.00 kN/m \
/AR BN
1461 ———»

le———1150——»|

Permanent concentrated load
Variable concentrated load
Eccentricity of concentrated load
Length of concentrated load
Width of concentrated load
Height of concentrated load

Distance of load to right vertical edge

Distance of load to nearest vertical edge

Walls subjected to concentrated loads - Section 6.1.3

|« 4000 »|
Gie1 = 6.00 kN
Qe1 = 14.00 kN
€1 =20mm
Lep =133 mm
We1 = 100 mm
her = 2300 mm
rig =1934 mm
a1 = 1934 mm
e1<=t/l4

Eccentricity check

Area of bearing

Effective length of bearing at mid-height

Effective bearing area
Bearing area ratio check
Initial enhancement factor
Maximum enhancement factor

Enhancement factor for concentrated loads

Design value of the concentrated load

Design value concentrated load resistance

Design of spreader beam
Type of spreader

PASS - Eccentricity of load is less than t/4
Ap1 = Lea x Wer = 13300 mm?
lefm1 = Le1 + hea x tan(30) = 1461 mm
Ac1 = lefm1 x t = 146091 mm?
Avatior = Min(Aps / Aes1, 0.45) = 0.09
Binin = Max((L + 0.3 x @11/ het) x (1.5 - 1.1 x Araior), 1.0) = 1.75
Bmaxa = Min(1.25 + @11 / (2 x hea), 1.5) = 1.50
B1 = Min(Binit1, Pmax) = 1.50
Nedc1 = Grer X ¥ic + Qker X 1@ = 29.10 kN
Nrdc1 = B1 x Ap1 x fg = 23.22 kN
Applied concentrated load exceeds design resistance, spreader required!

Concrete padstone
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Type of bearing onto spreader Point load
Location of load from RHS of spreader P11 =220 mm
Length of spreader Lspr = 440 mm
Height of spreader hsp1 = 215 mm

Width of spreader

Eccentricity of load on spreader
Modulus of elasticity

Second moment of area

Modulus of the wall

Winkler's constant

Characteristic of the system
Classification of spreader

Krilov's functions for the spreader length

Krilov's functions at the point load

Using method of initial conditions
Initial moment of LH edge

Initial shear of LH edge

Which gives

and
Therefore,
Initial deflection of LH edge

Initial rotationof LH edge

Location of maximum deflection
Krilov's functions at the spreader length

Distance of point load right of loaction

Krilov's functions at the spreader length

Particular integral due to load
Maximum deflection

Location of maximum moment
Krilov's functions at the spreader length

Distance of point load right of loaction

Wsp1 = 100 mm

€spr = 20 mm

Esp1 = 29962 N/mm?

lsp1 = 1/12 x Wepz x hsps® = 82819792 mm?

ko = Ew / h =1.52 N'mm?/mm

Ke1 = Ko x Wgp1 = 151.80 N/mm/mm

a1 = (Kea / (4 x Espr x lsp1))¥* = 0.00198 mm*

olL1 = o1 x Lsp1 = 0.87 Medium

Bu1 = 1/2 x (cosh(aLi) x sin(180 x aly / wt) + sinh(aLy) x cos(180 x ali
/ m)) =0.85

Cu1 = 1/2 x sinh(al1) x sin(180 x oLy / ) = 0.38

Dai1 = 1/4 x (cosh(alL1) x sin(180 x aLs / «) - sinh(al1) x cos(180 x ol
/) =0.11

Aop11 = cosh(aq x P11) x cos(180 x o1 x P11/ ) = 0.99

Bop11 = 1/2 x (cosh(air x P11) x sin(180 x a1 x P11/ m) + sinh(on x P11) x
c0s(180 x aq x P11/ 7)) =0.43

Moz = O KNm

Vo1 = 0 kN

(4 x 02% x Coz x 801 + 4 x 011 X Dot x Do1) x Esp1 X lsp1 - Bap11 / o1 x
Ngdc1 = 0.00 KNm

(4 x 01® x Baiz x 801 + 4 x 02? x Caix X Po1) X Espr X lsp1 - Aap11 x Neger =
0.00 kN

301 = 0.43101 mm
q)o]_ =0.000047

Xdeft = 220 mm

Ausders = COSh(ot1 x Xger1) x €OS(180 x 01 X Xgers / ) = 0.99

Boxder1 = 1/2 x (cosh(ou x Xder1) x SiN(180 x a1 x Xger1 / 1) + sinh(oup x
Xdef1) X COS(180 x 0l X Xger1 / )) = 0.43

Pidert = 0 MM

Dopiders = 1/4 x (cosh(ai1 x Piderr) x SIN(180 x o1 x Paders / ) - Sinh(ow x
Pidert) x COS(180 x a1 X Pigens / 7)) = 0.00

8'1 = Dapidert / o1® x Nege1 / (Ispr x Espz) = 0.000 mm

Smaxt = Aaxdeft X 801 + Baxdert X ®o1/ a1 + &'t = 0.439 mm

Xm1 = 220 mm

Casmi = 1/2 x sinh(oi x Xm1) x Sin(180 x oy x Xw1 / ©) = 0.09

Daxv1 = 1/4 x (cosh(or x Xm1) x Sin(180 x a1 x Xu1 / ©) - sinh(oi x Xm1) x
€0s(180 x aq x xm1 / w)) = 0.01

pim1 = 0mm
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Krilov's functions at the spreader length Bopimr = 1/2 x (cosh(or x pim1) x SiN(180 x a1 x pamy / m) + sinh(ou x

lel) X COS(18O X 01 X Pim1 / TC)) =0.00

Particular integral due to load M'1 = -Bopim1 / 01 X Neder = 0.00 KNm

Maximum moment Medspt = (4 x a1? x Coxmr X So1 + 4 x a1 X Daxm1 X @o1) % (lspr % Esp1) +
M1 = 1.60 kNm

Location of maximum shear Xv1 = 220 mm

Krilov's functions at the spreader length Boxvi = 1/2 x (cosh(ouz x Xv1) x Sin(180 x o x Xv1 / ) + sinh(o x Xv1)

c0s(180 x aq x xv1 / w)) = 0.43
Caxvi = 1/2 x sinh(ou x Xv1) x sin(180 x a1 x Xv1 / ) = 0.09

Distance of point load right of loaction pivi =0 mm

Krilov's functions at the spreader length Aapivi = cosh(a x pavi) x €0s(180 x a1 x pavi / ©) = 1.00

Particular integral due to load V't = -Aapivi X Neder = -29.10 kN

Shear at concentrated point load V1= (4 x 013 x Baxvi x 801 + 4 x 012 X Coxv1 X @o1) x (Isp1 x Egp1) + V'1 =
-14.55 kN

Maximum shear Vedspr = Max(Abs(V1), Nedc1 - Abs(V1)) = 14.55 kN

Maximum allowable stress under spreader ORrasp1 = 1.5 x fg = 1.75 N/mm?

Maximum reaction Nedspr = Ke1 X Smaa = 66.61 KN/m

Design stress Okdspr = 2 X Nedspr / (3 x (Wsp1 / 2 - €sp1)) = 1.48 N/mm?

PASS - Design stress under spreader is less than the allowable bearing stress

Walls subjected to mainly vertical loading - Section6.1.2
Eccentricity of permanent UDL at mid-height below concentrated load

€gmut = €gu X he1 / (2 x h) =0.0 mm
Eccentricity of variable UDL at mid-height below concentrated load

€gmut = €qu X he1 / (2 x h) =0.0 mm

Eccentricity of concentrated load at mid-height €mc1 = €c1/2=10.0mm

Initial eccentricity - cl.5.5.1.1(4) enit=h/450=5.1mm

Concentrated load at mid-height as UDL Nmc1 = Nede1 / lefm1 = 19.92 KN/m

Vertical load at mid-height Ned1 = (g + v x t x (h - hea / 2)) x yig + Ok % yig + Nmec1 = 30.00 KN/m
Design moment at mid-height Med1 = Ok X Yic X €gmut + Ok X Vi@ X €gmut + Nmc1 X €me1 = 0.20 KNm/m
Eccentricities due to loads - eq. 6.7 em1 = AbS(Meq1) / Neg1 + €init = 11.8 mm

Slenderness ratio limit for creep eccentricity A =27

Eccentricity due to creep e = 0.0 mm

Eccentricity at mid-height - eq. 6.6 €mk1 = Max(em1 + €k1, 0.05 x t) = 11.8 mm

From eq. G2 Ain=1-2xema/t=0.76

From eq. G3 Up = (het / ter x (1/ Kg)¥2-0.063) / (0.73 - 1.17 x emka / 1) = 0.88
Capacity reduction factor - eq. G1 Dm1 = A1z x exp(-(u1?) / 2) = 0.52

Design vertical resistance of panel - eq.6.2 Nra1 = @m1 x t x fg = 60.68 KN/m

PASS - Design value of vertical resistance exceeds applied vertical load
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MASONRY BEARING DESIGN (EN1996)

MASONRY BEARING DESIGN

In accordance with EN1996-1-1:2005 + A1:2012, incorporating Corrigenda February 2006 and July 2009 and the UK

National Annex.
Tedds calculation version 1.0.07

Masonry panel details

Panel length L =2000 mm
Panel height h =2300 mm
Thickness of load bearing leaf t =100 mm
Effective height her = 2300 mm
Effective thickness ter = 100 mm

Masonry material details

Unit type Aggregate concrete - Group 1
Compressive strength of masonry unit fc = 3.6 N/mm?2

Height of unit hy =215 mm

Width of unit wy =100 mm

Conditioning factor k=1.0

- Conditioning to the air dry condition in accordance with cl.7.3.2

Shape factor - Table A.1 dsi = 1.38

Mean compressive strength of masonry unit fp = fc x k x dst = 4.97 N/mm?
Specific weight of units y = 18 KN/m®

Mortar type M4 - General Purpose
Compressive strength of mortar fm = 4.0 N'mm?
Compressive strength factor - Thl. NA 4 K=0.75

Characteristic compressive strength of the masonry - eq. 3.1
fi = K x f,%7 x f,0-2 = 3.49 N/mm?

Short term secant modulus of elasticity factor Ke = 1000

Modulus of elasticity - ¢l.3.7.2 Ew = Ke x fx = 3491 N/mm?
Design compressive strength of masonry

Category of manufacturing control Category Il

Class of execution control Class 2

Partial factor for material strength in direct or flexural compression

ym = 3.00
Cross-sectional area of wall A=Lxt=0.20m?
Design compressive strength of masonry fa =/ ym = 1.16 N/mm?
Partial safety factors for design loads
Partial safety factor for permanent load vic = 1.35
Partial safety factor for variable load vio = 1.50
Superimposed vertical loading details
Permanent UDL at top of wall Ok =5.40 kN/m
Variable UDL at top of wall Ok = 0.00 kN/m
Eccentricity of permanent UDL load egu = 0 mm

Eccentricity of variable UDL load € =0mm
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Slenderness ratio of masonry wall - Section 5.5.1.4
Slenderness ratio limit Mim = 27
Slenderness ratio A = het/ ter = 23.0
PASS - Slenderness ratio is less than slenderness limit

Concentrated Load 1 details - steel beam on internal wall

7.29 kN/m
29.10 kN
200}«
yy ]
A'].SG kN/m l
g —
1 le——930——»|
Y
¢ 2000 »
Permanent concentrated load Gic1 = 6.00 kN
Variable concentrated load Quer = 14.00 kN
Eccentricity of concentrated load €c1 = 15mm
Length of concentrated load Ler =133 mm
Width of concentrated load We1 =100 mm
Height of concentrated load her = 2300 mm
Distance of load to right vertical edge ri1 =134 mm
Distance of load to nearest vertical edge ain =134 mm
Walls subjected to concentrated loads - Section 6.1.3
Eccentricity check €1<=t/4
PASS - Eccentricity of load is less than t/4
Area of bearing Ap1 = Le1 x Wer = 13300 mm?
Effective length of bearing at mid-height lefm1 = Le1 + her / 2 x tan(30) + r13 = 930 mm
Effective bearing area Aerr = lem1 x t = 93045 mm?
Bearing area ratio check Aratior = Min(Ap1 / Aer1, 0.45) =0.14
Initial enhancement factor Binin = Max((1 + 0.3 x @11/ he1) x (1.5 - 1.1 x Aratio1), 1.0) = 1.37
Maximum enhancement factor Bmaxa = Min(1.25 + a1/ (2 x he1), 1.5) =1.28
Enhancement factor for concentrated loads B1 = Min(Binit1, Pmax) = 1.28
Design value of the concentrated load Nedc1 = Gier X Yic + Qker X Y10 = 29.10 kN
Design value concentrated load resistance NRrdc1 = B1 x Ap1 x fg = 19.80 kN

Applied concentrated load exceeds design resistance, spreader required!
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Design of spreader beam

Type of spreader

Type of bearing onto spreader
Location of load from RHS of spreader
Length of spreader

Height of spreader

Width of spreader

Eccentricity of load on spreader
Modulus of elasticity

Second moment of area

Modulus of the wall

Winkler's constant

Characteristic of the system
Classification of spreader

Krilov's functions for the spreader length

Krilov's functions at the point load

Using method of initial conditions
Initial moment of LH edge

Initial shear of LH edge

Which gives

and

Therefore,
Initial deflection of LH edge
Initial rotationof LH edge

Location of maximum deflection
Krilov's functions at the spreader length

Distance of point load right of loaction
Krilov's functions at the spreader length

Particular integral due to load
Maximum deflection

Location of maximum moment
Krilov's functions at the spreader length

Concrete padstone

Point load

P11 =200 mm
Lspr = 440 mm
hsp1 = 215 mm

Wsp1 = 100 mm

€sp1 = 15 mm

Esp1 = 29962 N/mm?

lsp1 = 1/12 x Wepz x hsps® = 82819792 mm?

ko = Ew / h =1.52 N'mm?/mm

Ke1 = Ko x Wgp1 = 151.80 N/mm/mm

a1 = (Kea / (4 x Espr x lsp1))¥* = 0.00198 mm-*

ol1 = o1 x Lsp1 = 0.87 Medium

Bui1 = 1/2 x (cosh(ali) x sin(180 x aly / wt) + sinh(aLy) x cos(180 x ali
/ m)) =0.85

Cu1 = 1/2 x sinh(aL1) x sin(180 x ol / ) = 0.38

Dai1 = 1/4 x (cosh(alL1) x sin(180 x als / «) - sinh(al1) x cos(180 x ol
/) =0.11

Aop11 = cosh(a x P11) x cos(180 x a1 x P11/ ) = 1.00

Bop11 = 1/2 x (cosh(ar x P11) x sin(180 x a1 x P11/ m) + sinh(on x P11) x
c0s(180 x aq x P11/ m)) =0.40

Moz = 0 KNm

Vo1 = 0 kN

(4 x 01% x Cor X 8o1 + 4 x a1 x Daig x @o1) x Espr X lsp1 - Bap11 / a1 %
Ngdc1 = 0.00 KNm

(4 x 013 x Bz x 801 + 4 x 012 x Canp x @o1) % Egp1 x lsp - Aap11 X Nede1 =
0.00 kN

S01 = 0.31254 mm
o1 = 0.000582

Xdef1 = 440 mm

Aoxders = COSh(0u1 X Xder1) x €OS(180 x o1 X Xgerr / 7) = 0.90

Boxder1 = 1/2 x (cosh(ou x Xder1) x SiN(180 x a1 x Xger1 / 1) + sinh(oup x
Xdef1) X COS(180 x 01 X Xger1 / 7)) = 0.85

P1derr = 200 mm

Dopiders = 1/4 x (cosh(a1 x Paderr) x SIN(180 x a1 X Pagers / 1) - Sinh(ag x
Pidert) x COS(180 x a1 X Pigen / m)) = 0.01

8"t = Dopadeft / 02® x Nedea / (Ispr x Espz) = 0.016 mm

Smaxt = Aaxdeft X 801 + Baxdert X ®o1/ a1 + &'t = 0.550 mm

Xm1 = 240 mm

Casmi = 1/2 x sinh(o x Xm1) x Sin(180 x oy x Xw1 / ©) = 0.11

Daxv1 = 1/4 x (cosh(or x Xm1) x Sin(180 x a1 x Xu1 / ©) - sinh(oi x Xm1) x
€0s(180 x aq x xm1 / w)) = 0.02
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Distance of point load right of loaction pimi =0 mm

Krilov's functions at the spreader length

Particular integral due to load
Maximum moment

Location of maximum shear
Krilov's functions at the spreader length

Distance of point load right of loaction
Krilov's functions at the spreader length
Particular integral due to load

Shear at concentrated point load

Maximum shear

Maximum allowable stress under spreader

Maximum reaction
Design stress

Bopimr = 1/2 x (cosh(or x pim1) x SiN(180 x a1 x pam1 / m) + sinh(ow x
pim1) x €0S(180 x aq x pim1 / w)) = 0.00

M'1 = -Bopim1 / 01 X Neder = 0.00 KNm

Medspr = (4 x 1% X Coxmz X 801 + 4 x 01 X Do X Doz) X (Ispr x Esp1) +
M'1 = 1.57 KkNm

Xvi = 240 mm

Boxvi = 1/2 x (cosh(ouz x Xv1) x Sin(180 x oy x Xv1 / ) + sinh(o x Xv1) X
c0s(180 x a x xv1 / w)) = 0.47

Caxvi = 1/2 x sinh(ou x Xv1) x Sin(180 x a1 x Xv1 / ) = 0.11

pivi = 0mm

Acpivi = cosh(a x pavi) x €0s(180 x a1 x pavi / ©) = 1.00

V'1 = -Aaprva x Neger = -29.10 kN

V1= (4 x 013 x Baxvi x 801 + 4 x a1? X Coxv1 X @o1) X (Isp1 x Egp1) + V'1 =
-15.19 kN

Vedspr = Max(Abs(V1), Neger - Abs(V1)) = 15.19 kN

ORrasp1 = 1.5 x fg = 1.75 N/mm?
NEdspl = Ke1 X Omaxa = 83.45 kN/m

Gedspt = NEdsp1 / Wsp1 X 1+6x €sp1 / Wsp]_) = 1.59 N/mm?

PASS - Design stress under spreader is less than the allowable bearing stress

Walls subjected to mainly vertical loading - Section6.1.2
Eccentricity of permanent UDL at mid-height below concentrated load

€gmu1 = €gu X he1 /(2 xh)=0.0mm

Eccentricity of variable UDL at mid-height below concentrated load

Eccentricity of concentrated load at mid-height

Initial eccentricity - cl.5.5.1.1(4)
Concentrated load at mid-height as UDL
Vertical load at mid-height

Design moment at mid-height
Eccentricities due to loads - eq. 6.7

Slenderness ratio limit for creep eccentricity

Eccentricity due to creep
Eccentricity at mid-height - eq. 6.6
From eq. G2

From eq. G3

Capacity reduction factor - eq. G1

Design vertical resistance of panel - eq.6.2

€gmu1 = €qu X e / (2 x h) =0.0 mm
€mc1 = €c1/2=7.5mm
enit=h/450=5.1mm
Nme1 = Nede1 / Iefm]_ =31.28 kN/m
Ned1 = (G + vy x t x (h - hea / 2)) x yig + Ok % yig + Nmc1 = 41.36 KN/m
Med1 = Ok X Yic X €gmut + Ok X Vi@ X €gmut + Nmc1 X €me1 = 0.23 KNm/m
€m1 = AbS(Meq1) / Neg1 + €jnit = 10.8 mm

c=27
e = 0.0 mm
€mk1 = Max(ém1 + €x1, 0.05 x t) =10.8 mm
Ann=1-2xema/t=0.78
Up = (het/ ter x (1/ Kg)¥2-0.063) / (0.73 - 1.17 x emka / 1) = 1.10
Dm1 = A1z x exp(-(u1?) / 2) = 0.43
NRrd1 = @m1 x t x fg = 49.84 KN/m

PASS - Design value of vertical resistance exceeds applied vertical load
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