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Project Job no.
0 P U S THE LODGE CROES HOWELL VRG306
Opus International Calcs for Start page no./Revision
Opus House, Yale Business Village KITCHEN BEAMS 12
Wrexham Technology Park, Wrexham Calcs by Calcs date Checked by Checked date Approved by Approved date
13 vl W 29/06/2016
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 3.0.13
Lead Envefope - Combination 1
22.84%
0.0
mm | A600 |
A 1 B
KNm Bending Moment Envelope
0.0 ae
60.436 i
mm | 4600 I
T B
Shear Force Envefope
52.5::: 526
0.8 Je
-52 583 -52.6
mm | 4600 |
i B
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. 16.2 kN/m

Load combinations

Load combination 1 Support A Permanent x 1.35
Variable x 1.50

Span 1 Permanent x 1.35
Variable x 1.50

Support B Permanent x 1.35

Variable x 1.50
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L3 7ve W 29/06/2016
Analysis results
Maximum moment Mmax = 60.4 KNm Mzmin = 0 kNm
Maximum shear Vinax = 52.6 kN Vmin = -52.6 kN
Deflection Bmax = 10.6 mm Smin = 0 mm
Maximum reaction at support A Ra_max = 52.6 kN Ra_min = 52.6 kN
Unfactored permanent load reaction at support A Ra_peananent = 38.9 kN
Maximum reaction at support B Re max = 52.6 kN R min = 52.8 kKN

Unfactored permanent load reaction at support B

Section details
Section type
Steel grade

RB_Permanenl = 38.9 kN

2 x UKC 152x152x37 (Tata Steel Advance}

5355

EN 10025-2:2004 - Hot rolled products of structural steels

Nominal thickness of element
Nominal yield strength

Nominal ultimate tensile strength
Modulus of elasticity

> 115

161.8

w115

-+

~$54.4

t = max(fr, tw} = 11.5 mm

fy = 355 Nfmm?
fu = 470 Nfmm?

E = 210000 N/mm?

L
I+

Partial factors - Section 6.1

Resistance of cross-sections
Resistance of members to instability

Resistance of tensile members to fracture

Lateral restraint

Effective length factors

Effective length factor in major axis
Effective length factor in minor axis
Effective length factor for torsion

Classification of cross sections - Section 5.5

»
ymo = 1.00
i1 = 1.00
iz = 1.10

Span 1 has lateral restraint at supports only

Ky = 1.000
K:=1.000
Kira =1.000
Kire =1.000

g = [235 N/mm? / f;] = 0.81
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Internal compression parts subject to bending - Table 5.2 (sheet 1 of 3)

Width of section ¢=d=123.6 mm
c/te=19.0xeg=<=72xz¢ Class 1

Cutstand flanges - Table 5.2 (sheet 2 of 3)

Width of section c={b-tw-2xr/2=656mm
clti=70xe<=9xe Class 1

Section is class 1

Check shear - Section 6.2.6
Height of web hw=h-2xtr=138.8 mm
Shear area factor n=1.000
he/tw<72xeln
Shear buckling resistance can be ignored

Design shear force Ved = max(abs{Vmax), abs(Vmn}) = 52,6 kN
Shear area - ¢l 6.2.6(3) Av=max{A-2xbxt+ (tw+ 2 x 1} x & 1 x hw x tw) = 1427 mm?
Design shear resistance - ¢l 8.2.6(2) Verd = Vpira = N x Ay x (fy / V[3]) / ymo = 584.9 kN

PASS - Design shear resistance exceeds design shear force

Check bending moment major (y-y) axis - Section 6.2.5

Design bending moment Med = max(abs{Msi_max}, abs{Ms1_mir)) = 60.4 kNm
Design bending resistance moment - eq 6.13 Merd = Mplra = N x Wiy x fy / ymo = 219.2 kNm
Slenderness ratio for lateral torsional buckiing
Correction factor - Table 6.6 c=0.94
Ci1=1/k?®=1.132
Curvature factor g=A[1-{=/1y)]=0.825
Poissons ratio v=03
Shear modulus G=E/[2x (1 +v)] = 80769 N/mm?
Unrestrained length L=1.0x Ls1 =4600 mm
Elastic critical buckling moment Mar=Cixm@xEx L/ {lZxg) x /L +12x G x /(@ xEx )] =
158.2 kNm
Slenderness ratio for lateral torsional buckling At = Wiy x 5 / Mo = 0.831
Limiting slenderness ratio Aro=0.4

Ar> Auro- Lateral torsional buckling cannot be ignored

Design resistance for buckling - Section 6.3.2.1

Buckiing curve - Table 6.5 b

imperfection factor - Table 6.3 our = 0.34

Correction factor for rolled sections $=0.75

LTB reduction determination factor Gur=0.5x [1 4 owr x ( At~ Aro) + B x Av? = 0,832
LTB reduction factor - eq 6.57 yur = min(1 / [ur + V(o2 - B x Al 1, 1/ Aua?) = 0.800
Modification factor f=min{f - 0.5 x {1 -ke)x [1 - 2 x { Aur- 0.8)7, 1) = 0.970
Madified LTB reduction factor - eq 6.58 YLTmod = Min{yLr / f, 1) = 0.825

Design buckling resistance moment - eq 6.55 Mb,re = ¥LT.mod X N x Wiy x fy / ym1 = 180.8 kNm

PASS - Design buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 7.2.1 1/
Consider deflection due to permanent and variable loads
Limiting deflection 8im = Ls1 / 360 = 12.8 mm
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Maximum deflection span 1 & = max(abs(8max), abs(Bmin)) = 10.629 mm

PASS - Maximum deflection does not exceed deflection limit

V4
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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 1.0.62

Masonry panel details

Panel length L=14100 mm
Panel height h = 2500 mm
Thickness of load bearing leaf t=100 mm _
Effective height het = 2500 mm |
Effective thickness ter = 166 mm

Masonry material details

Unit type Aggregate Concrete - Group 1
Mean compressive strength of masonry unit fo = 7.3 N/mm?

Specific weight of units v = 14 kKN/m?

Mortar type M4 - General Purpose
Comprassive strength of mortar m = 4.0 N/mm?

Compressive strength factor - Thl. NA 4 K=0.75

Characteristic compressive strength of the masonry - eq. 3.1
fio = K x fu07 x fn2? = 4.57 Nfmm?

Short term secant modulus of elasticity factor Ke = 1000
Modulus of elasticity - ¢1.3.7.2 Ew = Ke x f = 4571 Nimm? ./
Design compressive strength of masonry
Category of manufacturing control Category H
Class of execution control Class 2
Partial factor for material strength in direct or flexural compression
¥ = 3.00
Cross-sectional area of wall A=Lxt=141m?
Desigh compressive strength of masonry fa = fi / vym = 1.52 N/mm?

Partial safety factors for design loads
Partial safety factor for permanent load vic = 1.35

Partial safety factor for variable load v = 1.50

Superimposed vertical loading details

Permanent UDL at top of wall gk = 16.70 kKN/m
Variable UDL at top of walil Gk = 7.80 kN/m
Eccentricity of permanent UDL load equ = & mm
Eccentricity of variable UDL load equ=0mm

Slenderness ratio of masonry wall - Section 5.5.1.4
Slenderness ratio limit him = 27

Slenderness ratio A =Hher/tes=15.1
PASS - Slenderness ratio is less than slenderness limit
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Concentrated Load 1 details
l5'.‘.HHH'ILH'IHHHHHIHltl.‘HJI'TTTIHHHHHHHlsgﬁlzeﬂ.'LHHHHHHJ'
;7325077 e
SE : TDEJ‘;\HM -l_
5{ I [N —
i
— .
Permanent concentrated load Giet = 38.90 kN J
Variahle concentrated toad Quet = 0.00 kN
Eccentricity of concentrated load €ci = 0 mm
Length of concentrated load Let =100 mm
Width of concentrated load Wet = 100 mm
Height of concentrated load he1 = 2500 mm
Distance of load to right vertical edge r11 = 3150 mm
Distance of load to nearest vertical edge a1 = 3150 mm

Walls subjected to concentrated loads - Section 6.1.3

Eccentricity check et <=t/ 4
PASS - Eccentricity of load is less than t/4
Area of bearing Abs = Let x Wer = 10000 mm?
Effective length of bearing at mid-height lermt = Let + het x tan{30) = 1543 mm
Effective bearing area Act1 = loim1 x £ = 154338 mm?
Bearing area ratio check Arator = Min{Ap1/ Aer1, 0.45) = 0.06
Initial enhancement factor Bt = Max({1 + 0.3 x a11 / het) x (1.5 - 1.1 x Asation), 1.0) = 1.97
Maximum enhancement factor Binext = Min(1.25 + a1 / (2 x het}, 1.5) = 1.50
Enhancement factor for concentrated loads B1 = Min(Biat1, Bmax1) = 1.50
Design value of the concentrated load NEdes = Gret x 716 + Qket % wio = 52.52 kN
Design value concentrated load resistance NRreet = B1 x Api x fa = 22.85 kN

Applied concentrated load exceeds design resistance, spreader required!




Project Job no.
o P U S THE LODGE CROES HOWELL VR6306
Opus International Calcs for Start page no./Revision
Opus House, Yale Business Village BEAM BEARING A 19
Wrexham Technology Park, Wrexhar Cales by Calcs date Checked by Checked date Approved by Approved date
LL13 7L W 20/06/2016

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

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 {ength

Krilov's functions at the point load

5252kN

Maxstssi20NmbB

288k Nm

BendhgMoment

2625k N

2626k N

SheaFoce

Concrete padstone

Point load

P11 =220 mm
Lsps = 440 mm
hsps = 215 mm

Wspi = 100 mm

Espt = 29962 N/mm?

Ispt = 1/12 % Wsp1 x hspt® = 82819792 mm?

ko = Ew/ h = 1.83 N/mm?/mm

Ke1 = Ko x Wspt = 182.84 N/mm/mm

o1 = (Kot / (4 % Espt x lspt))™™ = 0.00207 mm™*

ol = a1 x Lept = 0.91 Medium

Bat = 1/2 x {cosh{uL1) x sin(180 x oL+ / 7} + sinh{al) x cos{180 x al4
/m)=0.89

Cui = 412 x sinh{clq) x sin(180 x a1 / 7} = 0.41

Dait = 1/4 x (cosh{ab1) x sin(180 x ak1 / x) - sinh{al1) x cos(180 x alq
/) =013

Axpi1 = cosh(on x P11) x cos{180 x a1 x P /) = 0.99

Bapi1 = 1/2 x {cosh{ct x P11} x sin(180 x a1 x P/ w) + sinh{otr x P11} %
cos{180 x a1 x P41/ x)) = 0.46
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Using method of initial conditions
initial moment of LH edge Ma1 =0 kNm
initial shear of LH edge Vo1 =D kN

Which gives

and

Therefore,
fnitial deflection of LH edge
Initial rotationaf 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 deffection

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

Distance of point load right of loaction
Kritov's functions at the spreader iength

Particuiar integral due to load
Maximum rmoment

Location of maximum shear
Kritov's functions at the spreader fength

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

(4 x 1% x Gt X 801 + 4 x 61 x Dats x Do1) X Espt % lsp1 - Bap11 £ 011 x NEdet
=0.00 kNm

(4 x o1® x Buni x Go1 + 4 % 0012 X Cont x ®p1) % Espr  [sp1 - Acpt1 % Nedet =
0.00 kN

801 = 0.64438 mm
@gy = 0.000085

Xaert = 220 mm

Auxdert = COSh{oi1 x Xdest) x COS(180 x a1 x Xaert /) = 0.99

Bawdert = 1/2 % (cosh{oi x Xaen) x sin(180 x a1 x Xaert / w} + sinh(orr x
Xder) % €OS{180 x a1 % Xaens / m)) = 0.46

pidert = 0 mm

Daptdert = 1/4 x {cosh(o x prdent) x sin(180 x a1 x padest / 7} - sinh{on x
Pidert) x €0S{180 x o1 x Prderi [ 7)) = 0.00

8'1 = Dagtdstt / 0t1® x Neder f {Ispt x Espr) = 0.000 mm

Bmax1 = Aaxgert X So1 + Baxdert x @ot /o1 + &' = 0.658 mm

xmi = 220 mm

Cat = 112 x sinh{os % xw) x sin(180 x ¢t x ¥m1 / ) = 0.10

Doxm1 = 1/4 x {cosh{o x xm1) x sin{180 x ot x Xas /) - sinh{o x Xm1) %
cos(180 x a1 x xmi / w)) = 0.02

pimt = 0 mm

Bepimt = 142 x {cosh{cq x pamr) x sin(180 x a1 x pim1 f )} + sinh{on x
pimi1) x cos{180 x a1 x pimt / m)) = 0.00

M1 = -Bapimt / o1 x Neder = 0.00 KNm

Medspt = (4 % 042 x Cattt % 801 + 4 x 01 X Dottt % Dot} % (lsps x Espr) + MY
= 2.88 kNm

xv1 = 220 mm

Baxvi = 112 x {cosh(o x xv1} x sin(180 x o x xvi /1) + sinh{on x Xvi) x
cos(180 x a1 x xv1 [ n)) = 0.46

Ceavt = 12 x sinh{ar x xv1) % sin{180 » o1 x X3 fm) = 0.10

pvi =0 mm

Agpivi = cosh{o x pvi) x cos(180 x a1 x pivs / m) = 1.00

V4 = -Agpivi x Nedet = -52.51 kN

V= (4 x 04 % Baxvt x 861 + 4 % 01? X Caxvt x @a1) x (lspt x Espr) + V4 =-
26.26 kN

Veasp1 = Max(Abs{V1), Neder - Abs{(V1)) = 26.26 kN

ordspt = 1.5 x fa = 2,29 N/mm?
NEeaspt = Ket X Smaxt = 120.38 kN/m

Oedspl = Neaspt [ Wept = 1.20 N/mm?
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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

Egmut = €gu % het £ (2 x h) = 0.0 mm

Eccentricity of variable UDL at mid-height below concentrated [oad

Egmut = Qqu X het J’(Z X h) = 0.0 mm

Eccentricity of concentrated load al mid-height Bmet = €c1/2=0.0 mm

Initial eccentricity - ct.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 eqg. G3

Capacity reduction factor - eq. G1

Design vertical resistance of panel - eq.6.2

ent = h /450 = 5.6 mm
Nmet = Nedet £ larm = 34.03 KN/m
Neat = (e +y < tx (h - het / 2)) % vis + gk % yia + Nmet = 70,863 KN/m
Medi = Qk X Vi X Egmut + Ok X ¥ra X €qmut + Nmet X Bmer = 0.00 KNm/m
emt = Abs(Mea1) / Neatr + €nit = 5.6 mm
he = 27
et = 0.0 mm
emk1 = Max{em + ex1, .05 x ) = 5.6 mm
An=z=1-2xemalt=0.89
u1 = (et f ter x (1 /Ke)¥? - 0.063) / (0.73 - 1.17 x emi /1) = 0.62
®m = A x exp{-{u?) /2) = 0.73
Nrat = Ot x t x fa = 111.65 kN/m
PASS - Design value of vertical resistance exceeds applied vertical load
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TIMBER BEAM ANALYSIS & DESIGN TO EN1995-1-1:2004

In accordance with EN1995-1-1:2004 + A1:2008 and Corrigendum No.1 and the UK National Annex incorporating
National Amendment No.1
Tedds calculation version 1.5.11

L.oad Envelope - Combination 1
2478

mm | 1400 |

Bending Moment Envelape

kNm
0.0 e
0.807 76
mm | 1400 |
A 1 B
«N Shear Force Envelope
4,738 17
0.0
-1.735 a j
mm | 1400 T
A 1 B
Applied loading
Beam loads
Permanent self weight of beam x 1
Permanent full UDL 4.830 kN/m
Variable full UDL 0.880 kN/m
Load combinations
Load combination 1 Support A Permanent x 1.35
Variable x 1.50
Span 1 Permanent x 1.35
Variable x 1.50
Support B Permanent x 1.35
Variable x 1.50
Analysis resuits
Design moment M = 0.607 kNm Design shear F=1.735 kN
Total load on member Wiat = 3.469 kN

Reactions at support A Ra_max = 1.735 kN Ra_min = 1.735 kN
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Unfactored permanent load reaction at support A
Unfactored variable load reaction at support A
Reactions at support B Re_max = 1.735 kN
Unfactored permanent load reaction at support B
Unfactored variable load reaction at support B

Ra_permarent = 0.601 KN
Ra_variae = 0.616 kN

Re mn = 1.735 kN
Re_permznent = 0.601 kN
Re_varisbie = 0.616 kN

& T

R
> 47 |4 L

W 1003
Timber section details
Breadth of section b =47 mm
Number of sections N=
Timber strength class c16
Member details
Service class of timber 1
Length of bearing Lp = 100 mm

Compression perpendicular to grain - ¢l.6.1.4

Design compressive stress oeood = 0.369 N/mm?

Depth of section
Breadth of member

Load duration

Design compressive strength

k=195 mm
bp = 47 mm

Long-term

fesoa = 1.185 Nfmm?

PASS - Design compressive strength exceeds design compressive stress at bearing

Bending - ¢l 6.1.6

Design bending stress omd = 2.038 N/mm?
Shear - ¢i.6.1.7
Applied shear stress ¢ = 0.424 Nimm?

Deflection - ¢1.7.2
Deflection limit Om = 5,800 mm

Design bending strength

fina = B.615 N/mm?

PASS - Design bending strength exceeds design bending stress

Permissible shear stress

fa = 1.723 Nimm?

PASS - Design shear strength exceeds design shear stress

Total final deflection

8m = 0.674 mm

PASS - Total final deflection is less than the deﬂegfion {imit
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FLITCH BEAM ANALYSIS & DESIGN TO EN1995-1-1:2004

In accordance with EN1995-1-1:2004 + A1:2008 and Corrigendum No.1 and the UK National Annex incorporating

National Amendment No.1

B8.676

Load Envelope - Combination 1

Tedds caiculation version 1.5.11

0.0-1 e
mm i

3370

kNm

Bending Moment Envelope

6.0

7.3
3370

KN

57144 oL

Shear Force Envelope

0.0

T~

-5.061

3370

EN

gheren

Applied loading

Beam loads

Load combinations
L.oad combination 1

Analysis resuits

Design moment M =7.327 kNm

Permanent self weight of beam x 1

Permanent point load 0.601 kN at 1170 mm

Variable point load 0.616 kN at 1170 mm

Permanent partial UDL 1.260 kN/m from 1170 mm to 2150 mm
Variable partial UDL 4.500 kN/m from 1170 mm to 2150 mm

Support A

Span 1

Support B

Design shear

Permanent x 1.35
Variable x 1.50
Permanent x 1.356
Variable x 1.50
Permanent x 1.35
Variable x 1.50

F=5714kN
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Totat Ioad on member Wiat = 10.775 KN
Reactions at support A Ra_max = 5.714 kN Ra min = 5.714 kN

Unfactored permanent load reaction at support A
Unfactored variable load reaction at support A

Reactions at support B R _max = 5.061 kN
Unfactored permanent load reaction at support B

Ra_rermanent = 1.300 kN
Ra_variable = 2.640 kN

Re min = 5.061 kN
Rp_rermanent = 1.098 kN
RB_variable = 2.386 kN

Timber section details

Breadth of section b =47 mm
Number of sections N=2
Timber strength class C16

Steel section details

Breadth of steel plate bs =8 mm
Number of steel plates in beam

= 275 N/mm?

Bolt diameter ¢b =10 mm

Member details
Service class of timber 1
Length of bearing Lp = 100 mm

Compression perpendicular to grain - cL.6.1.4

Design compressive stress oegod = 0.608 N/mm?

Depth of section

Depth of steel plate
=1

Load duration

h =195 mm

hs = 180 mm
nominal yield stress y

Long-term

Design compressive strength  fseoa = 1.185 N/mm?

PASS - Design compressive strength exceeds design compressive stress at bearing

Bending - ¢l 6.1.6

Design timber bending stress  omia = 4.461 Nfmm?

Design timber bending strength

fna = 8.618 N/mm?

PASS - Design timber bending strength exceeds design timber bending stress

Design steel bending stress  omsa = 144.190 N/mm?

Design steel bending strength  fya = 275.000 N/mm?

PASS - Design steel bending strength exceeds design steel bending stress
g

Shear - cl.8.1.7
Applied shear stress 4 = 0.253 N/imm?

Deflection - cl.7.2
Deflection limit Sim = 13.480 mm

Steel-to-timber connections - ¢l.8.2.3
Characteristic yield moment - exp.8.30
Char.embed.strength par.to grain - exp.8.32

Permissible shear stress

o~

fea = 1.723 Nfmm?

PASS - Design shear strength exceeds design shear stress

Total final deflection

&fin = 6.508 mm

PASS - Total final deflection is less than the deﬂe;:-tion fimit

Myrk = 0.3 mm®* x fuk x 28 = 47773 Nmm
fhok = 0.08229 misec? x (1 mm - 0.01 x ¢y} x pr = 22.878 N/mm?

keo = 1.35 + 0.015 x ¢p / 1 mm = 1.500
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Char.embed.strength perp.fo grain - exp.8.31 fhook = frok / keo = 15.252 N/mm?
Thickness limit for thin steel plates bstn=dp /2 =5 mm
Thickness limit for thick steel plates bsik = ¢p = 10 mm

Characteristic load-carrying capacily for a plate of any thickness as the central member in double shear - exp.8.11
Fvrks = fak x b x ¢o = 7.168 kN
Furkg = frk x b x g x (N[2 + 4 x Myre / (fok X &0 x bY] ~ 1) = 4.317 kN
Furich = 2.3 x [Myrk % fak x 0] = 6.208 kN
Fuv.rk = Min{Fvrks, Fvrkg, Fvrin) = 4.317 kKN

Flitch plate bolting requirements

Total load on member Wiet = 10.775 kN Total load taken by steel Ws = 9.160 kN
Characteristic bolt capacity Fvrk = 4.317 kN Number of interfaces Nint=2

Bolts required at supports Noe = 2 Bolts required to beam length  Nw = 1.061
Limiting bolt spacing Simit = 488 mm Maximum bolt spacing Smax = 450 mm

Provide a minimum of 2 No.10 mm diameter bolts at each support
Provide 10 mm diameter bolts at maximum 450 mm centres staggered 50 mm alternately above and below the centre line

Minimum bolt spacings - ¢l.B.5

Minimum end spacing Senda = 70 mm Minimum edge spacing Sedge = 40 mm
Minimum bolt spacing Sbor = 40 mm

Minimum washer diameter gw =30 mm Minimum washer thickness tw=3 mm
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TIMBER BEAM ANALYSIS & PESIGN TO EN1995-1-1:2004

In accordance with EN1995-1-1:2004 + A1:2008 and Corrigendum No.1 and the UK National Annex incorporating
National Amendment No.1

Tedds calcutation version 1.5.11

Load Envelope - Combination 1

Bending Moment Envelope

kNm
0.0 .
2421 21 5
mm | 1700 ]
A 1 8

Shear Force Envelope

-3.267 53
mm | 1700

Applied loading

Beam loads
Permanent self weight of beam x 1
Permanent point load 1.300 kN at 300 mm
Variable point load 2.640 kN at 300 mm
Permanent partial UDL 0.830 kN/m from 300 mm to 1700 mm
Variable partial UDL 0.880 kN/m from 300 mm to 1700 mm
Permanent partial UDL 2.380 kN/m from 0 mm to 300 mim
Variable partial UDL 2.510 kN/m from 0 mm to 300 mim

Load combinations

Load combination 1 Support A Permanent x 1.35
Variable x 1.50

Span 1 Permanent x 1.35
Variable x 1.50

Support B Permanent x 1.35

Variable x 1.50
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Analysis results
Design moment M= 2.121 KNm Design shear F = 8.086 kN
Total Joad on member Wiet = 11.353 kN
Reactions at support A RA_max = 8.086 kN Ra_min = 8.086 kN
Unfactored permanent load reaction at support A Ra_permanent = 2.247 kN
Unfactored variable load reaction at support A Ra varianle = 3.368 kN
Reactions at support B Re_max = 3.267 kN Re min = 3.267 kN
Unfactored permanent load reaction at support B Ra_permanent = 1.023 kN
Unfactored variable load reaction at support B Re_variane = 1.257 kN
Wy
LY -
PRI ;ﬂ
100w
Timber section details
Breadth of section b =47 mm Depth of section h = 195 mm
Number of sections N=2 Breadth of member bk =94 mm
Timber strength class c16
Member details
Service class of timber 1 Load duration Long-term
Length of bearing Lo = 100 mm

Compression perpendicular to grain - ¢l.6.1.4
Design compressive stress

oeond = 0.860 Nfmm?

Design compressive strength

feood = 1.185 N/mm?

PASS - Design compressive strength exceeds design compressive stress at bearing

Bending - cf 6.1.6
Design bending stress

Shear - ¢l.6.1.7

Applied shear stress g = 0.988 Nfmm?

Deflection - ¢l.7.2

Deflection limit &im = 6.800 mm

omd = 3.561 N/mm?

Design bending strength

fra = 8.615 N/mm?

PASS - Design bending strength exceeds design bending stress

Permissible shear stress

fod = 1.723 N/mm?

PASS - Design shear strength exceeds design shear stress

Total final deflection

Bn = 1.501 mm

PASS - Total final deflection is less than the deflection limit

I

/
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U N X

4605

Stab definition

Type of slab

Overall slab depth

Shorter effective span of panel
Longer effective span of panel
Support conditions

Bottom outer layer of reinforcement

Loading

Characteristic permanent action
Characteristic variable action

Partial factor for permanent action

Partial factor for variable action
Quasi-permanent value of variable action
Design ultimate load

Quasi-permanent load

Concrete properties

Concrete strength class

Characteristic cylinder strength

Partial factor {Table 2.1N)
Compressive strength factor (cl. 3.1.6)
Design compressive strength (cl. 3.1.6)
Mean axial tensile strength (Table 3.1)
Maximum aggregate size

Reinforcement properties
Characteristic yield strength
Partial factor (Table 2.1N})

Two way spanning with restrained edges
h = 200 mm

x = 4605 mm

ly = 5815 mm

Four edges discontinuous

Short span direction

Gy = 5.5 kKN/m?

Qx = 1.5 KN/m?

v = 1.35

vq = 1.50

wyz = 0.30

q =y x Gk + ya x Qk = 9.7 kKN/m?
gsts = 1.0 x Gk + wz x Qk = 6.0 kN/m?

28135

fok = 28 Nfmm?

vo = 1.50

dee = 0.85

fed = 15.9 Nimm?

fom = 0.30 Nfmm?2 % (fox / 1 N/mm?2)2@ = 2.8 N/mm?
dg =20 mm

e = 500 Nfmm?
vs=1.15
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Design vield strength (fig. 3.8)

Concrete cover to reinforcement

Nominal cover to outer bottom reinforcement

Fire resistance period to bottom of slab
Axia distance to bottom reinft (Table 5.8)

Min. btm cover requirement with regard to bond

Reinforcement fabrication
Cover allowance for deviation
Min. required nominal cover to bottom reinft

fya = fyx / ys = 434.8 N/fmm?

Cnom_p = 50 mm
Rt = 30 min
anp =10 mm
Crinb_p = 10 mm
Not subject to QA system
AcCdev = 10 mm
Crom_b_min = 20.0 mm
PASS - There is sufficient cover to the bottom reinforcement

Reinforcement design at midspan in short span direction {¢[.6.1)

Bending moment coefficient

Design bending moment
Reinforcement provided

Area provided

Effective depth to tension reinforcement
K factor

Redistribution ratio

K factor

Lever arm

Area of reinforcement required for bending
Minimum area of reinforcement required
Area of reinforcement required

Check reinforcement spacing
Reinforcement service stress

Maximum alfowable spacing (Tabie 7.3N)
Actual bar spacing

Bsx p = 0.0639
My p = Baxp % g % b2 = 13.1 KNm/m
10 mm dia. bars at 200 mm centres
Asp =393 mm3m
dxp=h - Cromb - ¢x p/ 2 = 145.0 mm
K =My p £ (b x dy o7 x fox) = 0.022
5=1.0
K'= 0598 x5-0.18 x§ -0.21 = 0.208
K < K’- Compression reinforcement is not required

z = min{0.95 x dx_p, dx p/2 x (1 + (1 - 3.53xK)?%)) = 137.8 mm
Aspm = Mxp ! (fa x 2) = 219 mm2m
Asx_p_min = Max(0.26 x {famffy) x b x dip, 0.0013xbxdy p) = 209 mm?m
Asx p_req = Max(Asx p m, Asx p_min) = 219 mm*/m

PASS - Area of reinforcement provided exceeds area required

Gsx p = (£ ¥8) % mMin{{Asx p mfAsx o), 1.0) x gsis /g = 149.1 N/mm?
Smax_x_p = 300 mm
Sx p =200 mm

PASS - The reinforcement spacing is acceptable

Reinforcement design at midspan in long span direction (cl.6.1)

Bending moment coefficient

Design bending moment
Reinforcement provided

Area provided

Effective depth to tension reinforcement
K factor

Redistribution ratio

K factor

Lever arm

Area of reinforcement required for bending
Minimum area of reinforcement required
Area of reinforcement reguired

Bsy p = 0.0560
My p = Bay p x g x b = 11.5 kNm/m
10 mm dia. bars at 200 mm centres
Asy_p = 393 mm?m
dy p=h - Cromp - Pxp -y p/2=135.0 mm
K= My p/ (b xdyp? x fux) = 0.023
3=1.0
K=0598x8-0.18 x&-0.21=0.208
K < K'- Compression reinforcement is not required

7 = min{0.95 x dy p, dy p/2 x (1 + (1 - 3.53xK)%%)) = 128.3 mm
Asy p.m = My p / (fya x 2) = 206 mm%m
Asy p min = Max(0.26 x (fenffy) x b x dy p, 0.0013xbxdy ) = 194 mm?/m
Asy p rag = MaxX{Pay_p_m, Asy_p_min) = 206 mm2/m

PASS - Area of reinforcement provided exceeds area required
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Check reinforcement spacing

Reinforcement service stress Gy p = (Fyi { y8) x Min{(Asy p mfAsy_p), 1.0) x gsis 7 q = 140.3 N/mm?
Maximum allowable spacing (Table 7.3Nj) Smax_y_p = 300 mm
Actual bar spacing Sy p = 200 mm

PASS - The reinforcement spacing is acceptable

Shear capacity check at short span discontinuous support

Shear force Vid=gxlx/2= 22.3 kN/m

Reinforcement provided 10 mm dia. bars at 200 mm centres

Area provided Asx g = 393 mm?m

Effective depth dxa=h-Cromyb - dxa/2= 145.0 mm

Effective depth factor k = min(2.0, 1 + (200 mm / dx_4)°>%) = 2.000

Reinforcement ratio pr = min(0.02, As o/ (b x dx 4)) = 0.0027

Minimum shear resistance Vrao min = 0.035 Nfmm2 = kK'% x (fox / 1 N/mm?)%9 x b x dx g
VRéc_min = 76.0 KN/m

Shear resistance Vide x d = Max{Vrde mn, 0.18 Nfmm?2/ yc x k x (100 x pix (fad1 N/mm?))?5% x b x dy d)

VRae x d = 76.0 kKN/m
PASS - Shear capacity is adequate (0.293)

Shear capacity check at long span discontinuous support

Shear force Vyd=qxlk/2= 223 kN/m
Reinforcement provided 10 mm dia. bars at 200 mm centres
Area provided Asy d = 393 mm?m
Effective depth dyd=h-Cnomb-dxp-Pyef2= 1350 mm
Effective depth factor k = min{2.0, 1 + (200 mm / dy_s)*%) = 2.000
Reinforcement ratio pr=min{0.02, Asy_da/ (b x dy_a}} = 0.0029
Minimum shear resistance Vrde min = 0.035 Nfmm? x k5 x (fac/ 1 N/mm?)%8 x b x dy q
VRde min = 70.7 kiN/m
Shear resistance Vide_y d = max(Vrde_min, 0.18 NFmm?/ yc x k x (100 x pix (fad1 N/mm?))°333 5 b x dy_d)

VRd.cuy__ = 70.7 kN/m
PASS - Shear capacity is adequate (0.315)

Basic span-to-depth deflection ratio check (cl. 7.4.2)

Reference reinforcement ratio po = (fe / 1 N/mm2)°9 /1000 = 0.0053

Required tension reinforcement ratio p = max(0.0035, Asx p req / (b x dx p)) = 0.0035

Required compression reinforcement ratio 0" = Ascx p req / (b x dx p} = 0.0000

Stuctural system factor (Table 7.4N) Ks=1.0

Basic limit span-to-depth ratio  rationn_x_vas = Ks x [11 +1.5x{fex/1 Nimm?)2Sxpolp + 3.2x(fo/1 N/mm2°5x{pofp -1)1%
{Exp. 7.16} ratioym_x_bas = 29.20

Mod span-to-depth ratio limit  ratioim_x = min(40 x Ks, min(1.5, (500 N/mm?/fy)x( Asx_p/Asx p_m)} x TatiOnm x bas} = 40.00
Actual span-to-eff. depth ratio raticact x = Ik / dx p = 31.76

PASS - Actual span-to-effective depth ratio is acceptable

Reinforcement sketch
The following sketch is indicative only. Note that additional reinforcement may be required in accordance with clauses

8.2.1.2,9.2.1.4 and 9.2.1.5 of EN 1992-1-1:2004 to meet detailing rules.
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{'\ 10mm bars @ 200 ctrs B1
10mm bars @ 200 ctrs B1
N T i 7

10mm bars @ 200 ctrs B2

10mm bars @ 200 cirs B2

10mm bars @ 200 ctrs B2

10mm bars @ 200 cirs B1
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FOUNDATION ANALYSIS (EN19897-1:2004)

In accordance with EN1997-1:2004 incorporating Corrigendum dated February 2009 and the UK National Annex
incorporating Corrigendum No.1

Strip foundation details - considering a one metre strip

Length of foundation

Width of foundation
Foundation area

Depth of foundation

Depth of soil over foundation
Level of water

Density of water

Density of concrete

Wail no.1 details
Width of wall

position in y-axis

Soil properties
Density of soil
Characteristic cohesion

Characteristic effective shear resistance angle

Characteristic friction angle

Foundation loads
Self weight
Soil weight

600

ot

b 300

102.7 kN/m?

Lx = 1000 mm

Ly = 600 mm

A = Lxx Ly = 0.800 m?
h =300 mm

hsei = 600 mm

hwater = 0 mm

Ywater = 9.8 kN/m?

Yeone = 24.5 kN/m?®

LA

[

fy1 =300 mm
y1 = 300 mm

vson = 18.0 kN/m?
' = 0 kN/m?

d' = 30 deg

8k = 20 deg

Fant = h x Yeone = 7.4 kN/m?
Fsail = hsoi % vsen = 10.8 kNfm?

TEDDS catculation version 3.2.08
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Wall no.1 loads per linear metre
Permanent load in z Foz1 = 40.7 kN
Variable load in z Faz =10.1 kN

Bearing resistance (Section 6.5.2)

Forces on foundation per linear metre

Force in z-axis

Moments on foundation per linear metre
Moment in y-axis

Eccentricity of base reaction
Eccendricity of base reaction in y-axis

Pad base pressures

Minimum base pressure
Maximum base pressure

Presumed bearing capacity
Presumed bearing capacity

Partial factors on actions - Combinationt
Permanent unfavourable action - Table A.3
Permanent favourable action - Table A.3
Variable unfavourable action - Table A3
Variable favourable action - Table A.3

Faz = A x {Fewt + Fson) + Faz1 + Faz1 = 61.6 kN
May = A x {Fawt + Fsoil) x Ly / 2 + Faz1 x y1 + Faz1 x y1 = 18,56 KNm
ey = Mdylez* Ly/2=0 mm

g1 =Fax (1-8xey/ L)/ (Ly x 1000 mm) = 102.7 kN/m?
gz = Fazx {1 + 6 x ey /Ly) / {Ly x 1000 mm} = 102.7 kN/m?
gmin = MiN(gs, g2) = 102.7 kN/m?

gmax = max{(q+, gz2) = 102.7 kN/m?

Pbearing = 103.0 kiN/m?
PASS - Presumed bearing capacity exceeds design base pressure

VB 3/ oure. ASUED ALOAABVE 6-E
©=138 | EUER. O BYWSPECI 0N
yaf = 1.00
ya = 1.50
yar = 0.00

Partial factors for spread foundations - Combination1

Bearing - Table A.5
Sliding - Table A.5

Forces on foundation per linear metre
Farce in z-axis

Moments on foundation per linear metre
Moment in y-axis

Eccentricity of base reaction
Eccentricity of base reaction in y-axis
Effective area of base per linear metre
Effective width

Effective length

Effective area

Pad hase pressure

Design base pressure

Partial factors on actions - Combination2
Permanent unfavourable action - Table A.3
Permanent favourable action - Table A.3
Variable unfav?urable acfion - Table A3

yrv = 1.00
vrh = 1.00

Faz = ve % (A x (Fswt + Fsoil) + Foz1) + ya x Faz1 = 84.7 kKN

May = v % (A x (Fswt + Fsoi) x Ly /2 + Fazt x y1) + ya x Fazi x y1= 25.4
kNm

8y=Mdylez"Ly12=0mm
Ly =Ly~ 2 x ey=600mm
E'x = 1000 mm

A'= L% Ly=0.600m2

faz = Faz / A' = 141.2 kN/m?
ve = 1.00

yar = 1.00
vo=1.30
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Variable favourable action - Table A.3 yar = 0.00

Partial factors for spread foundations - Combination2

Bearing - Table A.b yry = 1.00

Sliding - Table A5 yrh = 1.00

Forces on foundation per linear metre

Force in z-axis Faz = v x (A % {(Femt + Fsoil} + Faz1} + ya x Fazr = 64.7 kN

Moments on foundation per linear metre

Moment in y-axis May =ve x (A x (Fewt + Feol} x Ly F 2 + Faz1 x y1) + va x Faz1 x y1 = 19.4
kNm

Eccentricity of base reaction
Eccentricity of base reaction in y-axis ey=May/Faz-Ly/2=0mm

Effective area of base per linear meire

Effective width Ly = Ly- 2 x ey = 600 mm
Effective length L'x = 1080 mm
Effective area A= L% x L'y = 0.600 m?

Pad base pressure
Design base pressure faz = Faz f A' = 107.8 kKN/m?
FOUNDATION DESIGN (EN1992-1-1:2004)

In accordance with EN1992-1-1:2004 incorporating Corrigendum dated January 2008 and the UK National Annex
incorporating National Amendment No.1

TEDDS calcuiation version 3.2.08

Concrete details {Table 3.1 - Strength and deformation characteristics for concrete)

Concrete strength class C28/35

Characteristic compressive cylinder strength fox = 28 N/mm?

Characteristic compressive cube strength foxeuve = 35 Nimm?

Mean value of compressive cylinder strength fem = fox + 8 N/imm? = 36 Nfmm?

Mean vaiue of axiai tensile strength fam = 0.3 N/mm? x {fad 1 N/fmm?)23 = 2.8 N/mim?

5% fractile of axial tensile strength foko0s = 0.7 x fom = 1.9 Nfmm?

Secant modulus of elasticity of concrete Ecm = 22 KN/mm? x [femf10 Nfmm?2]%2 = 32308 Nfmm?
Partial factor for concrete (Table 2.1N}) e =1.50

Compressive strength coefficient {cl.3.1.6(1)) tec = 0.85

Design compressive concrete strength (exp.3.158) e = oee X fok £ y¢ = 15.9 Nfmm?
Tens.strength coeff.for plain concrete (cl.12.3.1(1)) &cp = 0.80

Des.tens.strength for plain concrete {exp.12.1) fetd.pt = Gtetpl % fewoos / v = 1.6 Nfmm?
Maximum aggregate size Nagg = 20 mm

Reinforcement details

Characteristic yield strength of reinforcement fy = 500 N/mm?

Modulus of elasticity of reinforcement Es = 210000 N/mm?

Partial factor for reinforcing steel (Table 2.1N) ys=1.15

Design yield sfrength of reinforcement fya = fyx / vs = 435 N/mm?

Nominal cover to reinforcement Cnom = 50 mm

Strip and pad footings (Section 12.9.3)
Design base pressure far = 141.2 KN/m?
Projection from wall face a =150 mm
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Max.projection from wall face - (exp.12.13)

Amax = 0.85 x 1 / V[3 x faz / faap] = 398 mm

PASS - Projection from the wall face doesn’t exceed permissible limit for pfain concrete
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Unfactored Logds Self weight nat included
7525, LIDead
0.0 e 1\
mm | 2550

CONTINUCUS BEAM ANALYSIS - INPUT
BEAM DETAILS
Number of spans = 1
Material Properties;
Modulus of elasticity = 205 kN/mm?
Support Conditions:
Support A Vertically "Restrained"”
Support B Vertically "Restrained”

Span Definitions:

Material density = 7860 kg/m*

Rotationally "Free"
Rotationally "Free”

Span 1 Length = 2590 mm Cross-sectional area = 1000 mm? Moment of inertia = 1.00x10¢ mm?*

LOADING DETAILS
Beam Loads:
Load 1 VDI Dead load 1.9 ki/m to 7.5 kN/m

LOAD COMBINATICONS
Load combination 1

Span 1 1.35xDead
CONTINUOUS BEAM ANALYSIS - RESULTS

Unfactored support reactions

Dead

(kN})
Support A -4.9 0.0 0.0 0.0
Support B 7.3 0.0 0.0 0.0
Support Reactions - Combination Summary
Support A Max react = -6.8 kN Min react = -6.6 kN
Support B Max react = -9.9 kN Min react = -9.9 kN

Beam Max/Min results - Combination Summary
Maximum shear = 6.6 kN

Maximum moment = 5.4 kNm

Maximum deflection = 18.3 mm

0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

Max mom = 0.0 kNm Min mom = 0.0 kiNm
Max mom = 0.0 kNm Min mom = 0.0 kiNm

Minimum shear Fupin = -9.9 kN

Minimum moment = 0.0 kNm

Minimum deflection = 0.0 mm
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MASONRY COLUMN DESIGN

In accordance with EN1996-1-1:2005 incorporating corrigenda February 2006 and July 2009 and the UK national

annex

Geometry
Width of column
Height of column

Plan on column

Loading

Vertical dead load

Ecc dead load in y-direction
Ecc variable load x-direction
Characteristic wind loading

Masonry details

Masonry type

Normalised mean comp. str.
Mortar type

Comp.strength of mortar

Char.comp.strength masonry

440 e

b = 440 mm Thickness of column
h=2100 mm

3 =7 Deadload

i Variable (oad
P
¥
E—

Gk =7.3kN Ecc dead load in x-direction
ect =0 mm Vertical live load
eas = 145 mm Ecc variable load y-direction
Wi = 1.0 kN/m?

Clay with water absorption less than 7% - Group 1
fb = 20 N/mm?

M8 - General purpose mortar
fm = 6 N/mm?

fk = 6.968 N/mm?

Bensity of masonry

Compressive strength factor
Char flex.str.parallel to bed

Partial factors for material strength

Manufacturing control cat
Partial factor - comp flexure

Slenderness ratio
Slenderness ratio minor axis

Maximum slendemess

Category Hl Execution confrol class

MG = 3.00

=977 Slenderness ratio major axis
L=9.797

Tedds calculation version 1.0.03

t=215 mm

ey = ~145 mm
Qi = 7.3 kN
eqt=0 mm

v = 20 kN/m?

K =0.50
fuct = 0.5 Nfmm?

Class 2

Ao =477

PASS - Slenderness ratio is less than 27

Load combinations derived from Eq 6.10 vertical loading (utilisation)
1.35 x perm unfav + 1 x perm fav + 1.5 x variable + 1.5 x 0.5 x wind (0.132)

Combination 1
Combination 2

1.35 x perm unfav + 1 x perm fav + 1.5 x 0.7 x variable + 1.5 x wind (0.129)

The following output relates to combination 1

Reduction factor for sienderness and eccentricity ahout the major axis - Section 6.1.2.2

Design moment at top of wall

Eccentricity at top of wall
Ratio of fop and middie mnis
Design load at mid wall
Reduction factor at mid wali

Miso = 0.2 kNm Design load at top of wall

ep = 22 mm Reduction factor at top of wall
Otmdb = 1.0 Design moment at mid wall
Nmdo = 23.5 kN Eccentricity at mid wall

Omp = 0,892 Reduction factor

Nig: = 20.8 kN
Dip=0.9

Mmdo = 0.2 KNm
emws = 22 mm
Oy = 0.892
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Reduction factor for slenderness and eccentricity about the minor axis - Section 6.1.2.2

Design moment at top of wall  Mia = 0.0 kNm Design load at top of wall Nigi = 20.8 kN
Eccentricity at top of wall er=13.4 mm Reduction factor at fop of wall ®u = 0.875
Ratio of top and middle mnts  oma = 1.0 Design moment at mid wall Mmat = 0.0 kNm
Design load at mid wall Nmat = 23.5 kN Eccentricity at mid wall emkt = 12.4 mm
Reduction factor at mid wall ~ ®m = 0.826 Reduction factor @ = 0.828

Columns subjected te mainly vertical loading - Section 6.1.2
Design value vertical load Nes = 23.487 kN Vertical resistance of column  Nra = 178.491 kN
PASS - Design vertical resistance exceeds applied design vertical load

l.oad combinations derived from Eq 6.10 lateral loading (utilisation)
Combination 1 1.35 x perm urdav + 1 x perm fav + 1.5 x variable + 1.5 x 0.5 x wind {0.203)
Combination 2 1.35 x perm unfav + 1 x perm fav + 1.5 x 0.7 x variable + 1.5 x wind (0.405)

The following output relates to combination 2

Reduction factor for slenderness and eccentricity about the major axis - Section 6.1.2.2

Design moment at fop of wall M = 0.3 kNm Design load at top of wall Niab = 17.5 kKN
Eccentricity at top of wall en = 32.9 mm Reduction factor at top of wall @ = 0.85
Ratio of top and middle mnis  omen = 1.0 Design moment at mid wall Mman = 0.3 kNm
Design load at mid wall Nmae = 20.2 kN Eccentricity at mid wall emks = 29.2 mm
Reduction factor at mid wall ~ ®me = 0.859 Reduction factor @p = 0.85
Reduction factor for slenderness and eccentricity about the minor axis - Section 6.1.2.2

Design moment at top of wall  Miat = 0.0 kNm Design load at top of walt Niagt = 17.5 KN
Eccentricity at top of wall er = 25.4 mm Reduction factor at top of wall @i = 0.763
Ratio of top and middle mnts  cma = 1.0 Design moment at mid wall Mma = 0.0 kNm
Design load at mid wall Nmat = 20.2 kKN Eccentricity at mid wall emut = 22.7 mm
Reduction factor at mid wall ~ ®m = 0.727 Reduction factor Oy = 0.727

Columns subjected to mainly vertical foading - Section 8.1.2
Design value vertical load Nes = 20.202 kN Vertical resistance of column  Nra = 157.126 kN
PASS - Design vertical resistance exceeds applied design vertical load

Flexural strength of masonry

Self weight at middie Sw = 1.987 kN Design vertical comp stress od = 0,098 N/mm?
Des flex str parallel to bed fxgt = 0.167 Nfimm? App flex str parallel to bed fxan,zpp = 0.265 Nfmm?
Column subject to iateral loading about the major axis - Section 6.3

Elastic section modulus Zp = 6937333 mm? Mnt of resist parallel to bed Mran = 1.837 kNm
Bending moment coefficient «=0.125 Design moment in column Mea = 0.178 kNm

PASS - Moment resistance greater than design moment in column

Column subject to lateral loading about the minor axis - Section 6.3
Elastic section modulus Z; = 3389833 mm® Mnt of resist parallel to bed Mran = 0.898 kNm
Bending moment coefficient o =0.,125 Design moment in column Mea = 0.364 KNm
PASS - Momernt resistance greater than design moment in column
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