) Project Job No.
Z |46 Tredegar Road 104643
t' Part of Structure Sheet No.
H LN < |Cantilever terrace 1
? Calculations by Checked by Date
ARCHITECTURE + |RL SA 28.10.21
CALCULATIONS

The following calculations are for the cantilever terrace structure at 46 Tredegar Road

The calculations should be read in conjunction with drawings provided by HLN

All design accords with current edition the following:

BS EN 1991-1-1 Actions on Structures
BS EN 1993-1-1 Structural Steelwork
BS EN 1991-1-4 Wind actions

EN1996-1-1:2005 + A1:2012 Masonry
BS EN 1992-1-1 + UK NA (2004) Concrete

Steelwork to have fire protection in accordance with the Building ' dist

DESIGN FOR CONCRETE AND STEEL BASED ON:

TEKLA TEDDS
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CALCULATIONS
Typical Loadings ( kN / m?)
Deck
D.L. Decking on 150x50mm joists @400c/c 0.50
Total D.L. 0.50 kN/m?2
L.L. Residential Balcony 2.5 allow for 3 3.00 kN/m?
Total SLS 3.50 kN/m?2
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CALCULATIONS
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RL 23/11/2021 SA

Approved date

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

Tedds calculation version 4.4.06

Tedds calculation version 1.0.35

annex
ANALYSIS
Geometry
Geometry (m) - Steel (EC3) - UB 203x133x25
z
'to3 03 o0d 0¥ 0F 03 03 2.4
ANh g Ay g &g g &7 N a
Span | Length (m) Section Start Support End Support
1 0.3 UB 203x133x25 Pinned Pinned
2 0.3 UB 203x133x25 Pinned Pinned
3 0.3 UB 203x133x25 Pinned Pinned
4 0.3 UB 203x133x25 Pinned Pinned
5 0.3 UB 203x133x25 Pinned Pinned
6 0.3 UB 203x133x25 Pinned Pinned
7 0.3 UB 203x133x25 Pinned Pinned
8 2.4 UB 203x133x25 Pinned Free
UB 203x133x25: Area 32 cm?, Inertia Major 2340 cm#4, Inertia Minor 308 cm*, Shear area parallel to Minor
12 cm?, Shear area parallel to Major = 19 cm?
Steel (EC3): Density 7850 kg/m3, Youngs 210 kN/mm?2, Shear 80.8 kN/mm2, Thermal 0.000012 °C-!

Loading

Self weight included

Permanent - Loading (KN/m,kN)
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Imposed - Loading (kN/m)

W W WU W WY W W W W WO W W [Te ]
L s B e T B e R T T I B I =
e e . e . . B . O . O . O =
l__-g! r r r 3 L b l
p

Load combination factors

Load combination
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1.35G + 1.5Q + 1.5RQ (Strength)
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S| & | 3
. . (] % 8
Load combination % £ E’
5|8 ¢
1.0G + 1.0Q + 1.0RQ (Service) 1.00 | 1.00 | 1.00
Member Loads
Member Load case Load Type Orientation | Description
Beam Permanent UDL Globalz 0.8 KN/m
Beam Permanent Point load Globalz 145kNat4.5m
Beam Imposed uUbDL Globalz 4.35 kKN/m
Results
Reactions

Self Weight - Local node reactions - Node: (Horiz (kN), Vert (kN), Mom (kNm))

1:(0.2:09,0.3,09.0.4. 4D, 0.1 9 (050, M -073 () -1.8.09,2.4.0} 9
i fa ) ! i i i & i

Load case: Self Weight

Node Force Moment

Fx Fz My

(kN) (kN) (kNm)
1 0 0
2 0 0.1 0
3 0 0.1 0
4 0 0.1 0
5 0 0 0
6 0 -0.3 0
7 0 -1.3 0
8 0 24 0

Permanent - Local node reactions - Node: (Horiz (kN), Vert (kN), Mom (kNm))
1: (0.0.2:00,0.2,09, 02,00, 051 MD-064 /T2 40031 @BO(0)18.1,0) g

A fa fa fa fa i) i) & N

Load case: Permanent

Node Force Moment
Fx Fz My

(kN) (kN) (kNm)
1 0 0.1 0
2 0 0.2 0
3 0 0.2 0
4 0 0.1 0
5 0 -0.4 0
6 0 -2.4 0
7 0 -10.9 0
8 0 18.1 0
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Imposed - Local node reactions - Node: (Horiz (kN), Vert (kN), Mom (kNm))

1: (0.0.B:09.1.3:09.1.2.8) (051 M-061 D& 5I02B7(042.7,0) 9
O L R Y R *

Load case: Imposed

Node Force Moment

Fx Fz My

(kN) (kN) (kNm)
1 0 0.6 0
2 0 13 0
3 0 1.2 0
4 0 1 0
5 0 -0.1 0
6 0 -4.5 0
7 0 -22.7 0
8 0 42.7 0

1.35G + 1.5Q + 1.5RQ (Strength) - Local node reactions - Node: (Horiz (kN), Vert (kN), Mom (kNm))
1: (02,0925, 09, 2.2 60, 157 M-85 70310 30S@S(0)91.8,0) g

A fa fa fa fa i) i) & N

Load combination: 1.35G + 1.5Q + 1.5RQ (Strength)

Node Force Moment
Fx Fz My
(kN) (kN) (kNm)

1 0 1 0

2 0 25 0

3 0 2.2 0

4 0 1.7 0

5 0 -0.7 0

6 0 -10.3 0

7 0 -50.5 0

8 0 91.8 0

1.0G + 1.0Q + 1.0RQ (Service) - Local node reactions - Node: (Horiz (kN), Vert (kN), Mom (kNm))

1:{0,0.2;09,1.3:00, 1.5, 00,15 M -065 0 -7 2003-B0(0)63.3,0) g
s [ [l [al ful Ful fl fa? N

Load combination: 1.0G + 1.0Q + 1.0RQ (Service)

Node Force Moment
Fx Fz My

(kN) (kN) (kNm)
1 0 0.7 0
2 0 1.7 0
3 0 15 0
4 0 1.1 0
5 0 -0.5 0
6 0 -7.2 0
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Node Force Moment
Fx Fz My
(kN) (kN) (kNm)
7 0 -34.9 0
8 0 63.3 0

Forces

Strength combinations - Moment envelope (kNm)
=276
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Service combinations - Deflection envelope (mm)
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Partial factors - Section 6.1

Resistance of cross-sections ymo =1
Resistance of members to instability ymi=1
Resistance of tensile members to fracture ymz2=1.1

Beam - Span 1 design

Section details

Section type UB 203x133x25 (BS4-1)
Steel grade - EN 10025-2:2004 S275

Nominal thickness of element thom = max(tr, tw) = 7.8 mm
Nominal yield strength fy = 275 N/mm?

Nominal ultimate tensile strength fu =410 N/mm?

Modulus of elasticity E = 210000 N/mm?

8.4




Lateral restraint

Both flanges have lateral restraint at supports only

Consider Combination 1 - 1.35G + 1.5Q + 1.5RQ (Strength)

Classification of cross sections - Section 5.5

e = V[235 N/mm? / fy] = 0.92

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 - ¢l 6.2.6(3)
Design shear resistance - cl 6.2.6(2)

Check design 129 mm along span

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

c=d=172.4 mm
c/tw=302=327xe<=72x¢

c=(b-tw-2xr)/2=56.1 mm
c/tt=72=78xeg<=9x¢g

hw=h-2 x tr=187.6 mm

n T kl T d d Project Job no.
- e ao e S 46 Tredegar 104643
HLN Calcs for Start page no./Revision
Primary Steel member - Design case 1 5
Calcs by Calcs date Checked by Checked date Approved by Approved date
RL 23/11/2021 SA
=
¥ + I 1 LB 203x13325 (B54-1)
T Ny Seclian deslh, f, 203.2 mm
Seclian breadin, b, 1332 mm
Mass of aetllon. Mass, 251 kgm
Flange thickness, t, 7.8 mm
Web fikckness, 1, 5.7 mm
Rl radius, 1, 78 mim
Anga af saclicn, A, 2197 mor
i Riads af gyralian about y-aws, |, 95.559 mm
o Radus af gyraion about z-awis, |, 31.021 mm
kN Elastc seclian madulus asoul y-axis, W, 230232 mm
Elasic seclion maoulis abaul 2-ax, W, . 8150 mir
o] f-57 Piasic sechion maouus azout y-axs, W, 257731 mm
Plastc seclian matulus asoul Z-axis, W, , 70844 my'
Secand momenl of anka aboul y-ans, | 22401884 mirt
Secand memant of anea aboul Z-axs, | 3075268 mmr
@
4 AN
x [ ]
¥

Class 1

Class 1
Sectionis class 1

n = 1.000

hw/tw=329=35.6 xe/n<72x¢eln
Shear buckling resistance can be ignored

Vyed = 1 kN

Av=max(A-2xbxti+ (tw+2xr)xtnx hwx tw) = 1282 mm?2
Vc,y,Rd = Vpl,y,Rd = Av x (fy / \/(3)) / MO = 203.5 kN

Vy,Ed / Vc,y,Rd = 0.005

PASS - Design shear resistance exceeds design shear force

My.ed = 0.1 KNm

Me,y,Rd = Mply,rd = Woply x fy / ymo = 70.9 kNm

My,Ed / Mc,y,Rd =0.001

PASS - Design bending resistance moment exceeds design bending moment




AY¥ Tekla.Tedds |
HLN

Job no.

46 Tredegar 104643

Calcs for Start page no./Revision
Primary Steel member - Design case 1 6
Calcs by Calcs date Checked by Checked date Approved by Approved date
RL 23/11/2021 SA

Slenderness ratio for lateral torsional buckling
Correction factor - Table 6.6

Poissons ratio

Shear modulus

Unrestrained effective length
Elastic critical buckling moment

Slenderness ratio for lateral torsional buckling
Limiting slenderness ratio

Check design at end of span

Check shear - Section 6.2.6
Height of web

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

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

ke =0.914
Ci=1/k?=1.198
v=0.3

G=E/[2x(1+v)]=80769 N/mm?2

L=1.0 x Lm1_s1_segr T =300 mm
Mer=Cixm2xExlz/L2x V(lw/lz+ L2 x G x It/ (n? x E x 1)) = 8319.1
kNm

ALt = V(Woly x fy / Mer) = 0.092

Ato= 0.4

ALt < At - Lateral torsional buckling can be ignored

hw=h-2 xt=187.6 mm n = 1.000
hw/tw=329=35.6 xeg/n<72x¢eln
Shear buckling resistance can be ignored

Vyed = 1.4 kKN
Av=max(A-2xbxti+ (tw+2xr)xtnx hwx tw) = 1282 mm?2
VeyRd = VplyRd = Av x (fy / \/(3)) / ymo = 203.5 kN
Vy.ed / Vey,rd = 0.007

PASS - Design shear resistance exceeds design shear force

My.ed = 0.1 KNm
Me,y,Rd = Mply,rd = Woply x fy / ymo = 70.9 kNm
My,Ed / Mc,y,Rd =0.001

PASS - Design bending resistance moment exceeds design bending moment

Slenderness ratio for lateral torsional buckling
Correction factor - Table 6.6

Poissons ratio

Shear modulus

Unrestrained effective length
Elastic critical buckling moment

Slenderness ratio for lateral torsional buckling
Limiting slenderness ratio

Beam - Span 3 design

Section details

Section type

Steel grade - EN 10025-2:2004
Nominal thickness of element
Nominal yield strength

Nominal ultimate tensile strength

ke =0.914
Ci=1/ke2=1.198
v=0.3

G=E/[2x (1 +v)] = 80769 N/mm?
L =1.0 x Lm1_s1_segi_ 8 = 300 mm
Mer=Cixm2x E xlz/L2x\(w/ lz+ L2x G x It/ (2 x E x |2)) = 8319.1
kNm
At = V(Woly x fy / Mer) = 0.092
ALTo=0.4
ALT < ALto - Lateral torsional buckling can be ignored

UB 203x133x25 (BS4-1)
S275

thom = max(tr, tw) = 7.8 mm
fy = 275 N/mm?2

fu =410 N/mm?
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Modulus of elasticity E = 210000 N/mm?
=
x i I ] LIES 203712300320 (541
T Ny Seclian deslh, f, 203.2 mm
Seclian breadin, b, 1332 mm
Mass of aetllon. Mass, 251 kgm
Flange thickness, t, 7.8 mm
Web fickness, £, 5.7 mm
Rl radius, 1, 78 mim
Anga af saclicn, A, 2197 mor
i Riads af gyralian about y-aws, |, 95.559 mm
o Radus af gyraion about z-awis, |, 31.021 mm
o Elastc sechion maculus asaul y-axis, W, ; 230332 mi
Elasic seclion maoulis abaul 2-ax, W, . 8150 mir
o f-5T Plasic sechion maculus aoout y-axs, W, . 257731 mm
Plastc seclian matulus asoul Z-axis, W, , 70844 my'
Secand momenl of anka aboul y-ans, | 22401884 mirt
Secand memant of anea aboul Z-axs, | 3075268 mmr
@
4 AN
x [ ]
¥

Lateral restraint

Both flanges have lateral restraint at supports only

Consider Combination 1 - 1.35G + 1.5Q + 1.5RQ (Strength)

Classification of cross sections - Section 5.5

e = V[235 N/mm? / fy] = 0.92

Internal compression parts subject to bending - Table 5.2 (sheet 1 of 3)
c=d=172.4 mm

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 - ¢l 6.2.6(3)
Design shear resistance - ¢l 6.2.6(2)

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

cl/t=

c/tw=302=327xe<=72x¢ Class1
c=(b-tw-2xr)/2=56.1 mm
72=78xg<=9x¢ Class 1
Sectionis class 1
hw=h-2 xtr=187.6 mm 1 = 1.000

hw/tw=329=35.6 xe/nN<72x¢eln

Shear buckling resistance can be ignored

Vy.ed = 0.9 kN

Av=max(A-2 xb xti+ (tw+ 2 x 1) x tr, 1 x hw x tw) = 1282 mm2
VeyRd = VplyRd = Av x (fy / \/(3)) /ymo = 203.5 kN

Vy.ed / Vey,rd = 0.005

PASS - Design shear resistance exceeds design shear force

My.ed = 0.1 KNm

Me,y,Rd = Mply,rd = Woply x fy / ymo = 70.9 kNm

My,ed / Mcy,rd = 0.001

PASS - Design bending resistance moment exceeds design bending moment
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Slenderness ratio for lateral torsional buckling
Correction factor - Table 6.6

Poissons ratio

Shear modulus

Unrestrained effective length
Elastic critical buckling moment

Slenderness ratio for lateral torsional buckling
Limiting slenderness ratio

Check design at end of span

Check shear - Section 6.2.6
Height of web

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

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

ke =0.574
Ci=1/ke=3.038
v=0.3

G=E/[2x(1+v)]=80769 N/mm?2
L=1.0 x Lm1_s3 segz 8 =300 mm
Mer=Cixm2x E xlz/L2x V(w/ Iz + L2 x G x It/ (1 x E x |2)) = 21102.2
kNm
ALt = V(Woly x fy / Mer) = 0.058
Ato= 0.4

ALt < At - Lateral torsional buckling can be ignored

hw=h-2 xt=187.6 mm n = 1.000
hw/tw=329=35.6 xeg/n<72x¢eln
Shear buckling resistance can be ignored

Vyed = 1.4 kKN
Av=max(A-2xbxti+ (tw+2xr)xtnx hwx tw) = 1282 mm?2
VeyRd = VplyRd = Av x (fy / \/(3)) / ymo = 203.5 kN
Vy.ed / Vey,rd = 0.007

PASS - Design shear resistance exceeds design shear force

My.ed = 0.2 KNm
Me,y,Rd = Mply,rd = Woply x fy / ymo = 70.9 kNm
My,Ed / Mc,y,Rd =0.002

PASS - Design bending resistance moment exceeds design bending moment

Slenderness ratio for lateral torsional buckling
Correction factor - Table 6.6

Poissons ratio

Shear modulus

Unrestrained effective length
Elastic critical buckling moment

Slenderness ratio for lateral torsional buckling
Limiting slenderness ratio

Beam - Span 8 design

Section details

Section type

Steel grade - EN 10025-2:2004
Nominal thickness of element
Nominal yield strength

Nominal ultimate tensile strength

ke =0.574
Ci1=1/ke=3.038
v=0.3

G=E/[2x (1 +v)] = 80769 N/mm?
L =1.0 x Lm1_s3 segi_ 8 = 300 mm
Mer=Cixm2x Exlz/L2x\(w/lz+ L2x G x It/ (2 x E x |2)) = 21102.2
kNm
AT = \/(Wpl.y x fy [ Mcer) = 0.058
ALTo=0.4
ALT < ALto - Lateral torsional buckling can be ignored

UB 203x133x25 (BS4-1)
S275

thom = max(tr, tw) = 7.8 mm
fy = 275 N/mm?2

fu =410 N/mm?
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Modulus of elasticity E = 210000 N/mm?
=
x i I ] LIES 203712300320 (541
T Ny Seclian deslh, f, 203.2 mm
Seclian breadin, b, 1332 mm
Mass of aetllon. Mass, 251 kgm
Flange thickness, t, 7.8 mm
Web fickness, £, 5.7 mm
Rl radius, 1, 78 mim
Anga af saclicn, A, 2197 mor
i Riads af gyralian about y-aws, |, 95.559 mm
o Radus af gyraion about z-awis, |, 31.021 mm
o Elastc sechion maculus asaul y-axis, W, ; 230332 mi
Elasic seclion maoulis abaul 2-ax, W, . 8150 mir
o f-5T Plasic sechion maculus aoout y-axs, W, . 257731 mm
Plastc seclian matulus asoul Z-axis, W, , 70844 my'
Secand momenl of anka aboul y-ans, | 22401884 mirt
Secand memant of anea aboul Z-axs, | 3075268 mmr
@
4 AN
x [ ]
¥

Lateral restraint

Both flanges have lateral restraint at supports only

Classification of cross sections - Section 5.5

e = V[235 N/mm? / fy] = 0.92

Internal compression parts subject to bending - Table 5.2 (sheet 1 of 3)
c=d=172.4 mm

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 - ¢l 6.2.6(3)
Design shear resistance - cl 6.2.6(2)

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

cl/t=

c/tw=302=327xe<=72x¢ Class1
c=(b-tw-2xr)/2=56.1 mm
72=78xeg<=9x¢ Class 1
Sectionis class 1
hw=h-2 xtr=187.6 mm 1 = 1.000

hw/tw=329=35.6 xe/n<72x¢eln

Shear buckling resistance can be ignored

Vyed = 21 kN
Av=max(A-2 xb xti+ (tw+ 2 x 1) x tr, 1 x hw x tw) = 1282 mm2
VeyRd = VplyRd = Av x (fy / \/(3)) /ymo = 203.5 kN

Vy.ed / Veyrd = 0.103

PASS - Design shear resistance exceeds design shear force

My.ed = 27.6 KNm

Mec,y,Rd = Mply,rd = Woply x fy / ymo = 70.9 kNm

My,ed / Mcy,rd = 0.389

PASS - Design bending resistance moment exceeds design bending moment

Slenderness ratio for lateral torsional buckling

Correction factor - For cantilever beams

ke =

1
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Ci=1/ke?=1
Poissons ratio v=03

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_s8 segi_B = 2400 mm
Mer=Cixm2x E xlz/L2x (w/ Iz + L2x G x It/ (n? x E x I2)) = 130.5
kNm
At = V(Woly x fy / Mer) = 0.737
ALTo=0.4
ALt > Auto - Lateral torsional buckling cannot be ignored

b
ot =0.34
B=0.75

LT =0.5 x [1 + owt x ( ALT- ALT0) + B x AL = 0.761

xir = min(d / [our + V(@2 - B x Ar?)], 1, 1/ Ar?) = 0.851
f=min(1-0.5 x (1 - ke) x [1 -2 x ( ALT - 0.8)2], 1) = 1.000
yLTmod = min(yLt /£, 1, 1/ Aut?) = 0.851

Mb,y,Rd = LT.mod X WplLy x fy / ym1 = 60.3 KNm

My.ed / Mby,rd = 0.457

PASS - Design buckling resistance moment exceeds design bending moment

Consider Combination 2 - 1.0G + 1.0Q + 1.0RQ (Service)

Check design at end of span

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

dy = 8.4 mm
Sy.Allowable = Lm1_ss / 180 = 13.3 mm
Sy / Sy.Allowable = 0.629
PASS - Allowable deflection exceeds design deflection
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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 4.4.06
ANALYSIS
Tedds calculation version 1.0.35
Geometry
Geometry (m) - Steel (EC3) - UB 203x133x25
z
'to3 03 o0d 0¥ 0F 03 03 2.4
ANh g Ay g &g g &7 N a
Span | Length (m) Section Start Support End Support

1 0.3 UB 203x133x25 Pinned Pinned

2 0.3 UB 203x133x25 Pinned Pinned

3 0.3 UB 203x133x25 Pinned Pinned

4 0.3 UB 203x133x25 Pinned Pinned

5 0.3 UB 203x133x25 Pinned Pinned

6 0.3 UB 203x133x25 Pinned Pinned

7 0.3 UB 203x133x25 Pinned Pinned

8 2.4 UB 203x133x25 Pinned Free
UB 203x133x25: Area 32 cm?, Inertia Major 2340 cm#4, Inertia Minor 308 cm*, Shear area parallel to Minor
12 cm?, Shear area parallel to Major = 19 cm?
Steel (EC3): Density 7850 kg/m3, Youngs 210 kN/mm?2, Shear 80.8 kN/mm2, Thermal 0.000012 °C-!

Loading
Self weight included

Permanent - Loading (kN)

[Tx3
==
[ ‘;’
% T ) Fi) Fi) i) iy iy
Imposed - Loading (kN/m)
(o] [Te ]
] -3
= =T
N N W W n W W N WnWn W n MF 'ﬂi
‘ﬁ“p‘ﬂ G‘G G‘G Iﬂ:ﬂ Iﬂﬁlﬂ ﬁ‘ﬁ =]
J‘F‘-. oy i Fa i) i) i)
7 0.6m 12m 18m
0.3m 0am 1.5m 21 m
Load combination factors
| & | 3
I o S @
Load combination % £ E’
5|8 ¢
1.35G + 1.5Q + 1.5RQ (Strength) 1.35 | 1.35 | 1.50
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Load combination % g ]
3|2 °
1.0G + 1.0Q + 1.0RQ (Service) 1.00 | 1.00 | 1.00
Member Loads
Member Load case Load Type Orientation | Description
Beam Permanent Point load Globalz 1.45kN at4.5m
Element Loads
Element Load case Load Type Orientation | Description

8 Imposed UDL Globalz 4.35 kKN/m
8 Imposed UDL Globalz 0.8 kN/m
1 Imposed UDL Globalz 0.5 kN/m
2 Imposed UDL Globalz 0.5 kN/m
3 Imposed UDL Globalz 0.5 kN/m
4 Imposed UDL Globalz 0.5 kN/m
5 Imposed UDL Globalz 0.5 kN/m
6 Imposed UDL Globalz 0.5 kN/m
7 Imposed UDL Globalz 0.5 kN/m
8 Imposed UDL Globalz 0.5 kN/m

Results

Reactions

Self Weight - Local node reactions - Node: (Horiz (kN), Vert (kN), Mom (kNm))

1: (0.8:09,0.3;09,0.4,0,0.1,8) (060, M 073 [0),-1 8.9 2.4,0) 9
L [ [ [ il Fal Fal fa? N
Load case: Self Weight
Node Force Moment
Fx Fz My
(kN) (kN) (kNm)
1 0 0 0
2 0 0.1 0
3 0 0.1 0
4 0 0.1 0
5 0 0 0
6 0 -0.3 0
7 0 -1.3 0
8 0 2.4 0
Permanent - Local node reactions - Node: (Horiz (kN), Vert (kN), Mom (kNm))
9

1 (0,0,89(0,0,53 (040 /8 -051 M) -064 I - 175 (@), -87(0)10.3,0}
i fa ) ! i i i &

Load case: Permanent
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Node Force Moment
Fx Fz My
(kN) (kN) (kNm)
1 0 0 0
2 0 0 0
3 0 0 0
4 0 -0.1 0
5 0 -0.4 0
6 0 -1.6 0
7 0 -6.7 0
8 0 10.3 0
Imposed - Local node reactions - Node: (Horiz (kN), Vert (kN), Mom (KNm))
1: (0.0.2:09,0.1,83 (040 B, -053 DL - 167 {I,-F- 40043 BA(0)54.8,0) g

A fa fa fa fa i) i) & N

Load case: Imposed

Node Force Moment
Fx Fz My

(kN) (kN) (kNm)
1 0 0.1 0
2 0 0.1 0
3 0 0 0
4 0 -0.3 0
5 0 -1.7 0
6 0 -7.4 0
7 0 -31.1 0
8 0 54.8 0

1.35G + 1.5Q + 1.5RQ (Strength) - Local node reactions - Node: (Horiz (kN), Vert (kN), Mom (kNm))

9

1: (0.0.2:00.0.3; 0, 041 B -0. 550 E: 300y 13 G005 B5(0)99.4,0)
R L N A

fa

Load combination: 1.35G + 1.5Q + 1.5RQ (Strength)

Node Force Moment
Fx Fz My
(kN) (kN) (kNm)
1 0 0.1 0
2 0 0.3 0
3 0 0.1 0
4 0 -0.5 0
5 0 -3 0
6 0 -13.6 0
7 0 -57.5 0 forces used for holding down bolt design
8 0 99.4 0 self weight of concrete takes uplift forces

1.0G + 1.0Q + 1.0RQ (Service) - Local node reactions - Node: (Horiz (kN), Vert (kN), Mom (kNm))
1: (0.0.2:00,0.2;09, 041 {5, -053 0L -261 {I-B 20043 BA(0)67.5,0)

9

A fa

fa fa fa

)

i) &



rafil
Text Box
forces used for holding down bolt design
self weight of concrete takes uplift forces
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Load combination: 1.0G + 1.0Q + 1.0RQ (Service)

Node Force Moment
Fx Fz My
(kN) (kN) (kNm)
1 0 0.1 0
2 0 0.2 0
3 0 0.1 0
4 0 -0.3 0
5 0 2.1 0
6 0 -9.2 0
7 0 -39.1 0
8 0 67.5 0
Forces
Strength combinations - Moment envelope (kNm)
=301
]
Eg K
Strength combinations - Shear envelope (kN)
231
01 01
& 402 L02 S04 o127 dag d
F18.5
T 7R3

Service combinations - Deflection envelope (mm)
] ] 1]

o, o o
ja i) pa L iy i

=
[

Partial factors - Section 6.1

Resistance of cross-sections ymo =1
Resistance of members to instability ymi=1
Resistance of tensile members to fracture ymz2=1.1

Beam - Span 1 design

Section details

Section type

Steel grade - EN 10025-2:2004
Nominal thickness of element
Nominal yield strength

UB 203x133x25 (BS4-1)
S275

thom = max(tr, tw) = 7.8 mm
fy = 275 N/mm?2
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Nominal ultimate tensile strength
Modulus of elasticity

fu =410 N/mm?2
E = 210000 N/mm?2

] LIES 203712300320 (541

Seclian deglh, n, 203.2 mm

Secllon breadin, b, 132.2 mm

Mass of aedtion, Mass, 251 kgm

Flarge hickness, 1 7.8 mm

Web fikckness, 1, 5.7 mm

Foal radius, r, 78 mm

Anga af saclicn, A, 2197 mor

Fadius of gyralian about y-axs, | 35,553 mm

Feadius of gyratian about z-ais, |, 31.021 mm

Elastc sechion maculus asaul y-axis, W, ; 230332 mi
Elastc sechan maclus abaul z-axs, W, . 8150 mm'

Plasic sechion macuus azoul y-axs, '!"J. . 257731 mm
Flastc section madulus aboul 2-axs, W, . 70844 mmy’

Secand momenl of anka aboul y-ans, | 22401884 mirt
Secand mement of area aboul Z-axs, |, I0TE2EE mmy

o
T R
2
—+| (5T
[ 4]
4 A
x [ ]
¥

Lateral restraint

Both flanges have lateral restraint at supports only

Consider Combination 1 - 1.35G + 1.5Q + 1.5RQ (Strength)

Classification of cross sections - Section 5.5

e = V[235 N/mm? / fy] = 0.92

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 - ¢l 6.2.6(3)
Design shear resistance - ¢l 6.2.6(2)

Check design 114 mm along span

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

c=d=172.4 mm
c/tw=302=327xe<=72x¢ Class1

c=(b-tw-2xr)/2=56.1 mm
cl/tt=72=78xe<=9x¢ Class 1
Sectionis class 1

hw=h-2 xt=187.6 mm n = 1.000
hw/tw=329=35.6 xeg/n<72x¢eln
Shear buckling resistance can be ignored

Vyed = 0.1 kN
Av=max(A-2xbxti+ (tw+2xr)xt,nx hwx tw) = 1282 mm?2
VeyRd = VplyRd = Av x (fy / \/(3)) /ymo = 203.5 kN
Vy.ed / Veyrd = 0.001

PASS - Design shear resistance exceeds design shear force

My.ed = 0 KNm
Me,y,Rd = Mply,rd = Woply x fy / ymo = 70.9 kNm
My,Ed / Mc,y,Rd =0




AY¥ Tekla.Tedds |
HLN

Job no.

46 Tredegar 104643

Calcs for Start page no./Revision
Primary Steel member - design case 2 6
Calcs by Calcs date Checked by Checked date Approved by Approved date
RL 29/11/2021 SA

PASS - Design bending resistance moment exceeds design bending moment

Slenderness ratio for lateral torsional buckling

Correction factor - Table 6.6

Poissons ratio

Shear modulus

Unrestrained effective length
Elastic critical buckling moment

Slenderness ratio for lateral torsional buckling
Limiting slenderness ratio

Check design at end of span

Check shear - Section 6.2.6
Height of web

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

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

ke = 0.691
Ci1=1/ke?=2.095
v=0.3

G=E/[2x (1 +v)] = 80769 N/mm?2
L=1.0 x Lm1_s1 segrz T =300 mm
Mer=Crxm2x E xlz/L2xV(w/ Iz + L2 x G x It/ (12 x E x |2)) = 14552.9
kNm
ALt = V(Woly x fy / Mer) = 0.07
ATo= 0.4

ALt < At - Lateral torsional buckling can be ignored

hw=h-2 xt=187.6 mm n = 1.000
hw/tw=329=35.6 xe/n<72x¢ln
Shear buckling resistance can be ignored

Vy.ed = 0.2 kN
Av=max(A-2xbxti+ (tw+2xr)xtnx hwx tw) = 1282 mm?2
VeyRd = VplyRd = Av x (fy / \/(3)) /ymo = 203.5 kN
Vy.ed / Vey,rd = 0.001

PASS - Design shear resistance exceeds design shear force

My.ed = 0 KNm
Me,y,Rd = Mply,rd = Woply x fy / ymo = 70.9 kNm
My,Ed / Mc,y,Rd =0

PASS - Design bending resistance moment exceeds design bending moment

Slenderness ratio for lateral torsional buckling

Correction factor - Table 6.6

Poissons ratio

Shear modulus

Unrestrained effective length
Elastic critical buckling moment

Slenderness ratio for lateral torsional buckling
Limiting slenderness ratio

Beam - Span 3 design

Section details

Section type

Steel grade - EN 10025-2:2004
Nominal thickness of element
Nominal yield strength

ke = 0.691
Ci1=1/ke?=2.095
v=0.3

G=E/[2x (1 +v)] = 80769 N/mm?
L =1.0 x Lm1_s1_segi_ 8 = 300 mm
Mer=Cixm2x E xlz/L2x\(w/ Iz + L2 x G x It/ (2 x E x |2)) = 14552.9
kNm
AT = \/(Wpl.y x fy [ Mer) = 0.07
ALTo=0.4
ALT < ALto - Lateral torsional buckling can be ignored

UB 203x133x25 (BS4-1)
S275

thom = max(tr, tw) = 7.8 mm
fy = 275 N/mm?2




MY Tekla.Tedds |™
HLN

46 Tredegar

Job no.

104643

Calcs for

Primary Steel member - design case 2

Start page no./Revision

7

Calcs by
RL

Calcs date

29/11/2021 SA

Checked by

Checked date

Approved by Approved date

Nominal ultimate tensile strength
Modulus of elasticity

fu =410 N/mm?2
E = 210000 N/mm?2

] LIES 203712300320 (541

Seclian deglh, n, 203.2 mm
Secllon breadin, b, 132.2 mm
Mass of aedtion, Mass, 251 kgm
Flarge hickness, 1 7.8 mm

Web fikckness, 1, 5.7 mm

Foal radius, r, 78 mm

Anga af saclicn, A, 2197 mor

Radius of gyralian about y-aus, | 35.553 mm
R of gyration about z-axs, |, 31.021 mm
Elastic seclion mosuus asoul y-axs, W, | 230332 mim

Elastc sechan maclus abaul 2-axe, ¥

5150 mm'

Flasic section mooulus adoul y-axs, W, . 257731 mm

Flastc section moadulus aboul 2-axs, W, |

70844 oy’

Secand momenl of anka aboul y-ans, | 22401884 mirt
Secand mement of area aboul Z-axs, |, J0TE2EE mm*

o
T R
2
—+| (5T
[ 4]
4 A
x [ ]
¥

Lateral restraint

Both flanges have lateral restraint at supports only

Consider Combination 1 - 1.35G + 1.5Q + 1.5RQ (Strength)

Classification of cross sections - Section 5.5

e = V[235 N/mm? / fy] = 0.92

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 - ¢l 6.2.6(3)
Design shear resistance - ¢l 6.2.6(2)

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

c=d=172.4 mm
c/tw=302=327xe<=72x¢

c=(b-tw-2xr)/2=56.1 mm
c/tt=72=78xeg<=9x¢g

hw=h-2 x tr=187.6 mm

Class 1

Class 1
Sectionis class 1

n = 1.000

hw/tw=329=35.6 xeg/n<72x¢eln
Shear buckling resistance can be ignored

Vyed = 0.1 kN

Av=max(A-2xbxti+ (tw+2xr)xt,nx hwx tw) = 1282 mm?2
Vc,y,Rd = Vpl,y,Rd =Av x (fy / \/(3)) / MO = 203.5 kN

Vy,Ed / Vc,y,Rd =0

PASS - Design shear resistance exceeds design shear force

My.ed = 0 KNm

Me,y,Rd = Mply,rd = Woply x fy / ymo = 70.9 kNm

My,Ed / Mc,y,Rd =0

PASS - Design bending resistance moment exceeds design bending moment
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Slenderness ratio for lateral torsional buckling
Correction factor - Table 6.6

Poissons ratio

Shear modulus

Unrestrained effective length
Elastic critical buckling moment

Slenderness ratio for lateral torsional buckling
Limiting slenderness ratio

Check design at end of span

Check shear - Section 6.2.6
Height of web

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

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

ke =0.727
Ci=1/ke?=1.893
v=0.3

G=E/[2x (1 +v)] =80769 N/mm?2
L=1.0 x Lm1_s3 segz 8 =300 mm
Mer=Cixm2x E xlz/L2xV(w/ Iz + L2 x G x It/ (1 x E x |2)) = 13152.3
kNm
ALt = V(Woly x fy / Mer) = 0.073
ATo= 0.4

ALt < At - Lateral torsional buckling can be ignored

hw=h-2 xt=187.6 mm n = 1.000
hw/tw=329=35.6 xeg/n<72x¢eln
Shear buckling resistance can be ignored

Vy.ed = 0.4 kKN
Av=max(A-2xbxti+ (tw+2xr)xtnx hwx tw) = 1282 mm?2
VeyRd = VplyRd = Av x (fy / \/(3)) / ymo = 203.5 kN
Vy.ed / Vey,rd = 0.002

PASS - Design shear resistance exceeds design shear force

My.ed = 0.1 KNm
Me,y,Rd = Mply,rd = Woply x fy / ymo = 70.9 kNm
My,Ed / Mc,y,Rd =0.002

PASS - Design bending resistance moment exceeds design bending moment

Slenderness ratio for lateral torsional buckling
Correction factor - Table 6.6

Poissons ratio

Shear modulus

Unrestrained effective length
Elastic critical buckling moment

Slenderness ratio for lateral torsional buckling
Limiting slenderness ratio

Beam - Span 8 design

Section details

Section type

Steel grade - EN 10025-2:2004
Nominal thickness of element
Nominal yield strength

Nominal ultimate tensile strength

ke = 0.727
Ci=1/ke?=1.893
v=0.3

G=E/[2x (1 +v)] = 80769 N/mm?
L =1.0 x Lm1_s3 segi_ 8 = 300 mm
Mer=Cixm2x Exlz/L2x\(w/lz+ L2x G x It/ (2 x E x |2)) = 13152.3
kNm
AT = \/(Wpl.y x fy [ Mer) = 0.073
ALTo=0.4
ALT < ALto - Lateral torsional buckling can be ignored

UB 203x133x25 (BS4-1)
S275

thom = max(tr, tw) = 7.8 mm
fy = 275 N/mm?2

fu =410 N/mm?
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Modulus of elasticity E = 210000 N/mm?
=
x i I ] LIES 203712300320 (541
T Ny Seclian deslh, f, 203.2 mm
Seclian breadin, b, 1332 mm
Mass of aetllon. Mass, 251 kgm
Flange thickness, t, 7.8 mm
Web fickness, £, 5.7 mm
Rl radius, 1, 78 mim
Anga af saclicn, A, 2197 mor
i Riads af gyralian about y-aws, |, 95.559 mm
o Radus af gyraion about z-awis, |, 31.021 mm
o Elastc sechion maculus asaul y-axis, W, ; 230332 mi
Elasic seclion maoulis abaul 2-ax, W, . 8150 mir
o f-5T Plasic sechion maculus aoout y-axs, W, . 257731 mm
Plastc seclian matulus asoul Z-axis, W, , 70844 my'
Secand momenl of anka aboul y-ans, | 22401884 mirt
Secand memant of anea aboul Z-axs, | 3075268 mmr
@
4 AN
x [ ]
¥

Lateral restraint

Both flanges have lateral restraint at supports only

Consider Combination 1 - 1.35G + 1.5Q + 1.5RQ (Strength)

Classification of cross sections - Section 5.5

e = V[235 N/mm? / fy] = 0.92

Internal compression parts subject to bending - Table 5.2 (sheet 1 of 3)
c=d=172.4 mm

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 - ¢l 6.2.6(3)
Design shear resistance - ¢l 6.2.6(2)

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

cl/t=

c/tw=302=327xe<=72x¢ Class1
c=(b-tw-2xr)/2=56.1 mm
72=78xg<=9x¢ Class 1
Sectionis class 1
hw=h-2 xtr=187.6 mm 1 = 1.000

hw/tw=329=35.6 xe/nN<72x¢eln

Shear buckling resistance can be ignored

Vyed = 23.1 kN

Av=max(A-2 xb xti+ (tw+ 2 x 1) x tr, 1 x hw x tw) = 1282 mm2
VeyRd = VplyRd = Av x (fy / \/(3)) /ymo = 203.5 kN

Vy.ed/ Veyrd = 0.113

PASS - Design shear resistance exceeds design shear force

My.ed = 30.1 KNm

Me,y,Rd = Mply,rd = Woply x fy / ymo = 70.9 kNm

My,ed / Mcy,rd = 0.424

PASS - Design bending resistance moment exceeds design bending moment
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Slenderness ratio for lateral torsional buckling
Correction factor - For cantilever beams ke=1
Ci=1/ke?=1

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?2

L =1.0 x Lm1_s8 segr 8 = 2400 mm
Mer=Cixm2xExlz/L2x(lw/lz+ L2 x G x It/ (m2 x E x I2)) = 130.5
kNm

ALt = V(Woly x fy / Mer) = 0.737

Ato= 0.4

ALt > At - Lateral torsional buckling cannot be ignored

b
ot =0.34
B=0.75

¢t = 0.5 x [1 + awt x ( ALt - ALTo) + B x ALt?] = 0.761

xor = min(d / [our + V(@2 - B x Ar?)], 1, 1/ Ar?) = 0.851
f=min(1-0.5 x (1 -ke) x [1 -2 x ( ALT - 0.8)2], 1) = 1.000
xLTmod = min(yur / f, 1, 1/ Aur?) = 0.851

Mb,y,Rd = yLT,mod x Wply x fy / ym1 = 60.3 KNm

My.ed / Mb,y,rd = 0.499

PASS - Design buckling resistance moment exceeds design bending moment

Consider Combination 2 - 1.0G + 1.0Q + 1.0RQ (Service)

Check design at end of span

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

Sy =9 mm
Sy.Allowable = Lm1_ss / 180 = 13.3 mm
Sy / dy,Allowable = 0.675
PASS - Allowable deflection exceeds design deflection
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PULL-OUT CAPACITY OF HOLDING DOWN BOLTS

TEDDS calculation version 1.0.01
These calculations assume that there is no coexistent shear in the holding-down bolts.

Tension capacity of bolts
Maximum tension force per bolt Ft = 58.0 kN
Try M16 (Grade 8.8) bolts P:=70.7 kN dnut =13 mm
Check Ft <Pt Pass - Bolt tension capacity

Pull-out resistance of concrete

Overall length of bolts Lboit = 300 mm

Clear projection of bolt above nut Lproj = 25 mm

Thickness of washer, baseplate & grout twas =10 mm  tp =10 mm tgr = 25 mm
Depth of embedment de = Lbott - Lproj - dnut - twas - tp - tgr = 217 mm

From BCSA HDBolts document, effective conical surface area for two bolts Aec = 3779.4 cm?
Depth of embedment selected de =217 mm

Design spacing of bolts (c/c) Xees = 300 mm

Shear strength of concrete Ve = 0.34 N/mm?

Design pull-out resistance, per bolt Pic = Aec x Ve / 2 = 64.3 kN

Check Ft <P« Pass - Concrete pull-out resistance

Bolts require adequate anchorage by suitably sized washer plates or equivalent under the bolt heads.
BS 5950: Part 1: 2000: Sections 4.13 & 6.6
'Holding down systems for steel stanchions' BCSA / Constrado 1980
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TIMBER JOIST ANALYSIS & DESIGN (EN1995-1-1:2004)

In accordance with EN1995-1-1:2004 + A2:2014 incorporating corrigendum June 2006 and the UK national annex

Joist details
Description
Joist spacing

50 x 150 C24 timber joists
Sdoist = 400 mm

Tedds calculation version 1.0.04

T

1

1415

} 1415

Forces input on Joist

Vertical permanent load on joist
Vertical imposed load on joist
Vertical snow load on joist

Joist loading details

Distributed loads

Vertical permanent load on joist
Vertical imposed load on joist
Vertical snow load on joist

ANALYSIS

Loading
Self weight included (Permanent x 1)

Load combination factors

Fc_soist= 1.00 kN/m?2
Faq_soist= 4.00 kN/m?2
Fs_soist= 1.00 kN/m?2

pc = Fa_sist x Syoist= 0.40 KN/m

PQ = FQ_soist x Syoist= 1.60 KN/m
pPs = Fs_oist x Saoist= 0.40 KN/m

Tedds calculation version 1.0.35

| g
o S| 2| 5| ¢
Load combination £ g b= s
oy S
[ £
a
1.35G + 1.50Q (Strength) 1.35 | 1.50 | 0.00 | 0.00
1.35G + 1.50Q + ys1.50S (Strength) 1.35 | 1.50 | 0.75 | 0.00
1.00G + 1.00Q (Service) 1.00 | 1.00 | 0.00 | 0.00
1.00G + 1.00Q + ys1.00S (Service) 1.00 | 1.00 | 0.50 | 0.00
Member Loads
Member Load case Load Type Orientation | Description
Member Permanent uDL Globalz 0.4 kN/m at 0 m to 2.83 m
Member Imposed UDL Globalz 1.6 kN/mat0Omto 2.83 m
Member Snow uDL Globalz 0.4 kN/m at 0 m to 2.83 m
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Results

Total deflection

1.35G + 1.50Q (Strength) - Total deflection

1 P 3
B i
£ L. &
z
1.35G + 1.50Q + ys1.50S (Strength) - Total deflection
1 Z 3
el
i Ly &
zZ
1.00G + 1.00Q (Service) - Total deflection
1 Z 3
et
i Ly &
zZ
1.00G + 1.00Q + ys1.00S (Service) - Total deflection
1 P 3
L
A L. &
z
Node deflections
Load combination: 1.35G + 1.50Q (Strength)
Node Deflection Rotation |Co-ordinate
system
X Z
(mm) (mm) )
1 0 0 0.07516
2 0 0 0
3 0 0 -0.07516
Load combination: 1.35G + 1.50Q + ys1.50S (Strength)
Node Deflection Rotation |Co-ordinate
system
X V4
(mm) (mm) ©)
1 0 0 0.08272
2 0 0 0
3 0 0 -0.08272

Load combination: 1.00G + 1.00Q (Service)
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Node Deflection Rotation |[Co-ordinate
system
X z
(mm) (mm) ©)
1 0 0 0.05119
2 0 0 0
3 0 0 -0.05119
Load combination: 1.00G + 1.00Q + ys1.00S (Service)
Node Deflection Rotation |[Co-ordinate
system
X z
(mm) (mm) )
1 0 0 0.05624
2 0 0 0
3 0 0 -0.05624
Total base reactions
Load case/combination Force
FX Fz
(kN) (kN)
1.35G + 1.50Q (Strength) 0 8.4
1.35G + 1.50Q + ys1.50S 0 9.3
(Strength)
1.00G + 1.00Q (Service) 0 5.7
1.00G + 1.00Q + ys1.00S 0 6.3
(Service)
Element end forces
Load combination: 1.35G + 1.50Q (Strength)
Element Length Nodes Axial force | Shear force| Moment
(m) Start/End (kN) (kN) (kNm)
1 1.415 1 0 -1.6 0
2 0 -2.6 -0.7
2 1.415 2 0 -2.6 0.7
3 0 -1.6 0
Load combination: 1.35G + 1.50Q + ys1.50S (Strength)
Element Length Nodes Axial force | Shear force| Moment
(m) Start/End (kN) (kN) (kNm)
1 1.415 1 0 -1.8 0
2 0 -2.9 -0.8
2 1.415 2 0 -2.9 0.8
3 0 -1.8 0
Load combination: 1.00G + 1.00Q (Service)
Element Length Nodes Axial force | Shear force| Moment
(m) Start/End (kN) (kN) (kNm)
1 1.415 1 0 -1.1 0
2 0 -1.8 -0.5
2 1.415 2 0 -1.8 0.5
3 0 -1.1 0
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Load combination: 1.00G + 1.00Q + ys1.00S (Service)
Element Length Nodes Axial force | Shear force| Moment
(m) Start/End (kN) (kN) (KNm)
1 1.415 1 0 -1.2 0
2 0 -2 -0.5
2 1.415 2 0 -2 0.5
3 0 -1.2 0
Forces

Strength combinations - Moment envelope (kNm)

0.8

b Hﬁff”fﬁ&

0.5 0.5
Strength combinations - Shear envelope (kN)
298
1.8
-1.8

-29
Member results
Envelope - Strength combinations

Member Position Shear force Moment
(m) (kN) (kNm)
Member 0.54 0 0.5 (max) 0.4
1.415 2.9 (max abs) -2.9 -0.7 -0.8 (min)
Tedds calculation version 2.2.09

Member - Span 1
Partial factor for material properties and resistances
Partial factor for material properties - Table 2.3 ym = 1.300
Member details
Load duration - cl.2.3.1.2 Medium-term
Service class - ¢l.2.3.1.3 2
Timber section details
Number of timber sections in member N=1
Breadth of sections b =50 mm
Depth of sections h =150 mm
Timber strength class - EN 338:2016 Table 1 Cc24
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p—st—r|

150

Span details
Bearing length

50x150 timber ssction

Cross-seciianal area, &, TEID mire

Secllon meduls '."\'_ 187500 mm?

Secllon meduls ||'I|'_ 52200 mm

g mament af area, |, 14062500 mme

Second mamenl af anea, 1862500 mme

Radws af gyrafian, | , 43.3 mm

Rads of gyratan, | , 14.4 mm

TimBbar l.trang'.h clans C24

Characherisiiz banding strangtn, 1 o 24 M!'mm:

Characterisiic shear sirength, T, 4 Mimm?

Characlerislis comarasslon slrengih paralel b grain, 1 o 21 Kimiry
2.5 Nimm:

Characlerislic compression slrengin perpendodlas fo grain, |
Characlerisiiz tenslon sirength paraliel o graln. © , 14.5 KN/mm?
Mean modulus of elasticlly, E 11000 NimE

FHlh percentile mooules of elasticity, E ., 7400 Mimm:

Shear madulus of @Rsicity. G B0 Nimme

Characterisiic gensiy, ¢, 350 kgim

Mean denslly, | 420 kg'm

Lb =100 mm

Consider Combination 2 - 1.35G + 1.50Q + ys1.50S (Strength)

Modification factors

Duration of load and moisture content - Table 3.1

Deformation factor - Table 3.2

Bending stress re-distribution factor - ¢l.6.1.6(2)
Crack factor for shear resistance - cl.6.1.7(2)

System strength factor - cl.6.6

Check design at end of span

kmod = 0.8
kdef = 0.8
km=0.7

ker = 0.67
ksys = 1.1

Check compression perpendicular to the grain - cl.6.1.5

Design perpendicular compression - major axis

Effective contact length

Fey.90d =5.745 kN
Lbef = Lb = 100 mm

Design perpendicular compressive stress - exp.6.4 ocy,9.d = Fcy,90,d / (b x Lber) = 1.149 N/mm?

Design perpendicular compressive strength

fc,y,90,d = Kmod x ksys x fe.o0.k / ™ = 1.692 N/mm?2
Gcy,90,d / (Kego x fey90d) = 0.679

PASS - Design perpendicular compression strength exceeds design perpendicular compression stress

Check shear force - Section 6.1.7
Design shear force

Design shear stress - exp.6.60
Design shear strength

Check bending moment - Section 6.1.6
Design bending moment

Design bending stress

Design bending strength

Fyd=2.873 kN
Tyd = 1.5 x Fyd/ (Ker x b x h) = 0.858 N/mm?2
fuy.d = Kmod x Ksys x fuk / ym = 2.708 N/mm?
tyd [ fvyd = 0.317
PASS - Design shear strength exceeds design shear stress

My.d = 0.779 KNm
omyd = Myd/ Wy = 4.157 N/mm?
fm.y.d = Kmod x Ksys x fmk / ym = 16.246 N/mm?
omyd / fmyd = 0.256
PASS - Design bending strength exceeds design bending stress
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Consider Combination 4 - 1.00G + 1.00Q + ys1.00S (Service)

Check design 627 mm along span

Check y-y axis deflection - Section 7.2

Instantaneous deflection

Quasi-permanent variable load factor

Final deflection with creep
Allowable deflection

oy = 0.5 mm
y2=0.3

SyFinal = 8y x (1 + Kder) = 0.8 mm

Oy,Allowable = Lm1_s1 /250 = 5.7 mm

6y,Final / 6y,AIIOwable =0.147

PASS - Allowable deflection exceeds final deflection
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