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/ MetSPEC /®

DESIGN SUITE
MetSPEC14©Copyright 2017,Metsec Building Products
METSEC
/IBUILDING PRODUCTS/

LIMITED
Broadwell Road, Oldbury, West Mids. B69 4HF
Tel:0121 601 6000 Fax:0121 601 6111

Sheet No. of
Job No. 2577
Designer PW

Date 21/03/2022
Registered Details:-

Email: purlin@metsec.com Tel: Fax:
* Website: http:/lwww.metsec.com Email: , BN 2
Wind Analysis to BS6399-2 - Wind Loads for Roofs \
DATA ENTRY:-
Width of Bay 13.000 m Reference Height4.550m
Length of Bay 23.000 m Roof Pitch 17.000 deg.
Roof Type Ridged Duopitch roof '
Bay type Single bay building

4550

3250

3250

3250
3250

3640

23000

13000

NB: All dimensions are in millimetres and wind loads in kN/m?
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DESIGN SUITE J°b.N°- 2577
MetSPEC14@©Copyright 2017,Metsec Building Products . Designer  PW
METSEC . Date  21/03/2022

/BUILDING PRODUCTS/ Registered Details:-

LIMITED
Broadwell Road, Oldbury, West Mids. B69 4HF ,
Tel:0121 601 6000 Fax:0121 601 6111 - Tel: Fax:

Email: purlin@metsec.com .
Website: http://www.metsec.com Email: BAZN 2.

Wind Analysis to BS6399-2 - Wind Loads for Walls

DATA ENTRY:-

Short Face1or3 13.000 m
Long Face 2or 4 23.000 m
Reference Face , Face 1 (Gable)
Reference Height 4.550 m

Gap Between Buildings .0.000 m

13000

13000

Wind on
Face 4

7900 4080 1020

Suction(kN/m?) On Reference Face1

Pressure (kN/m?) On Reference Face = +0.811
A Pressure/Suction (kN/m?) On Opposite(Leeward) Face = -0.244
Note: The above loads are not applicable to parapets which must be designed separately.

NB: All dimehsions are in millimetres and wind loads in kN/m?
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DESIGN SUITE ~~ JobNo. 2577
MetSPEC14©Copyright 2017, Metsec Building Products Designer PW
METSEC Date 21/03/2022

/BUILDING PRODUCTS/ - Registered Detalls:-

LIMITED
Broadwell Road, Oldbury, West Mids. B69 4HF
Tel:0121 601 6000 Fax:0121 601 6111 - - Tel:

Email: purlin@metsec.com : Email: Faxb
Website: http://www.metsec.com : 9(;‘2‘\) 9

Wind Analysis to BS6399-2 - Wind Loads for Walls

DATA ENTRY:-

Short Face 1 or 3 13.000 m
Long Face 2 or 4 23.000 m
Reference Face Face 2 (Side)
Reference Height - 2.550 m

Gap Between Buildings 0.000 m

~ Reference Face

23000

23000

13900 7280

Suction(kN/m?) On Reference Face2

Pressure (kN/m?) On Reference Face = +0.416
Pressure/Suction (kN/m?) On Opposite(Leeward) Face = -0.099
Note: The above loads are not applicable to parapets which must be designed separately.

" NB: All dimensions are in millimetres and wind loads in kN/m?
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/ MetSPEC /® ~ Sheet No. of
DESIGN SUITE | JobNo. 2577
MetSPEC14@Copyright 2017,Metsec Building Products Designer PW -
o METSEC o Date 21/03/2022
/BUILDING PRODUCTS/ Registered Details:-
LIMITED
Broadwell Road, Oldbury, West Mids. B69 4HF
Tel:0121 601 6000 Fax:0121 601 6111 ' Tel: :
Email: purlin@metsec.com Ee ail: Fax:
Website: http://www.metsec.com matl: AN 2

‘Wind Analysis to BS6399-2 - Wind Loads for Walis

DATA ENTRY:-

Short Face 1 or 3 13.000 m
Long Face 2 or 4 23.000 m
Reference Face Face 3 (Gable)
Reference Height 4.550 m

Gap Between Buildings 0.000 m

Reference Face |

13000

Wind o
Face 4

Wind on
Face 2

7900 4080 1020

Suction(kN/m?) On Reference Face3

Pressure (kN/m?) On Reference Face = +0.550

Pressure/Suction (kN/m2) On Opposite(Leeward) Face = -0.165
Note: The above loads are not applicable to parapets which must be designed separately.

NB: All dimensions are in millimetres and wind loads in kN/m?
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PHILIP WRIGHT ASSOCIATES | =% | JobRef :2577
Wellmgton St ‘ Sheet 2/ 2.1 O
Westhoughton, ‘ 154’1“ " ;,zw March 2022 / Ver. 2021.10.20
o ate g arce er. 10.
Bolton, Lancs, BLS 3YW : Checked
Tel: 01942 811532 _ | Approved :
MasterPort Data File
Loading Cases and Load Combination

Load Group Labels :

Load Group UT Unity Load Factor (All Cases)

Load Group D1 Dead Load

Load Group D2 Services

Load Group L1 Live Load

Load Group W1 Wind Load

Load Group W2 Wind Load

Load Case 001 : 1.4 (Dead+Services) + 1.6 Live

Load Combination +1.00UT+1.40D1+1.40D2+1.60L1
Load Case 002 : Dead + Services + Live (Service)
Load Combination +1.00UT+1.00D1+1.00D2+1.00L1
Load Case 003 : Live Only (Service)
Load Combination +1.00 UT +1.00 L1
Load Case 004 ;: (Sway Stability)
Load Combination +1.00 UT
Notional Loads Apply horizontal notional loads at 0.0 degrees from X axis equal
to 0.5% of the factored vertical loads in case 1
Level @ (m) F (kN) Level @ (m) F (kN) Level @ (m) F (kN)
0 0.000 0.003 1 2.569 0.004 2 2.695 0.185
3 4,724. 0.162
Node F (kN) Node Fo(kN) Node F (kN)  Node F(kN)
1 0.002 2 0.002 3 0.002 4 0.002
5 0.092 6 .092 7 0.162
Load Case 005 : 1.4 (Dead+Serv1ces) + 1.6 Live + Notional -->
Load Combination +1.00UT+1.40D1+1.40D2+1.60L1
Notional Loads Apply horizontal notional loads at 0.0 degrees from X axis equal
10 0.5% of the factored vertical loads in case 1
Level @ (m) F (kN) Level @ (m) F (kN) Level @ (m) F (kN)
0 0.000 0.003 1 2.569 0.004 2 2.695 0.185
3 4,724 0.162
Node F (kN) " Node F (kN) Node F (kN) Node F (kN)
1 0.002 2 - 0.002" 3 0.002 4 0.002
5 0.092 6 ©0.092 -1 0.162
Load Case 006 : 1. 4WIND SIDE - 1.0D (Ultimate)
Load Combination ; + 1.00 UT+ 1.00 D1 + 1.40 W1
Load Case 007 : 1. 4WIND SIDE - 1.0D (Serviceability)
Load Combination +1.00 UT + 1.00 D1 + 1.00 W1
Load Case 008 : 1.4WIND END - 1.0D (Ultimate)
Load Combination v +1.00 UT +1.00 D1 + 1.40 W2
Load Case 009 : 1.4WIND END - 1.0D (Serviceability)
" Load Combination +1.00 UT + 1.00 D1 + 1.00 W2

Software produced by wiww.MasterSeries.com © Civil and Structural Computer Services Limited.
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PHILIP WRIGHT ASSOCIATES B 1 JobRef 12577 I\
Wellington St i;“:‘ - i:w
: adeby :
Westhoughton, Date : 22 March 2022 / Ver. 2021.10.20
Bolton, Lanes, BLS 3YW Checked
Tel: 01942 811532 Approved :

The Nodal Co-ordinates

Node X (m) Y (m) Z (m) Node X (m) . Y (m) Z (m)
1 0.000 0.000 0.000 2 12.060 ~ 0.000 0.000
3 0.000 2.569 0.000 4 12.060 2.569 0.000
5 0.000 2.695 0.000 6 12.060 2.695 0.000
7 6.030 4.724 0.000

Member Properties
Members 1-2 (1.013m Haunch at End 1, Depth 355.6mm to 177.8mm)

MH ... 178x102 UB 19 [S 275] )

A 24.26E-4 ' Ix 1357E-8 - . Iy 137.6E-8 J 4.41E-8

E 205.0E6 G 78.85E6

Members 3-6 (0.245m Haunch at End 2, Depth 177.8mm to 355.6mm)

MH ... ... 178x102 UB 19 [S 275]
A 24.26E~-4 Ix 1357E-8 Iy 137.6E-8 J 4.41E-8

E 205.0E6 G 78.85E6

Member Loading
Note: Partial Fixity - Use 0% in Ultimate, 10% in Sway Stability and 20% in Serviceability Loading Cases

Member Self Weight Density Load Included in Load Group D1, defined by Modulus of Elasticity

E kN/mm? Density kN/m?
>=200.00 _ 77.01
>=20.00 ' - 24.00
>=2.00 10.00
Member 1 .
UT Spacing 04.570 [Multiply AllLoads] Rafter 1 of Bay 1
D1 UDLY -000.170 [ kKN/m ] D2 UDLY -000.000 [ kN/m ]
‘L1 UDLY -000.600 [ kN/m ] W1l UDLN +000.150 [ kN/m ]
W2 UDLN +000.400 [ kN/m ] W3 UDLN -000.460 - [ XN/m ]
Member 2
UT Spacing 04.570 [Multiply AllLoads] Rafter 2 of Bay 1
D1 UDLY -000.170 [ kKN/m ] D2 UDLY -000.000 - [ kN/m ]
L1 UDLY -000.600 [ kN/m ] W1l UDLN +000.300 [ kKN/m ]
W2 UDLN +000.400 [ kN/m ] W3 UDLN +000.300 { kN/m ]
Members 3 & 5
UT Spacing 04.570 [Multiply AllLoads] Column 1
UT PartFix 20.00 +++ --- (0/10/20) W1l UDLX +000.790 [ kN/m ]
W2 UDLX -000.700 [ kN/m ] W3 UDLY +000.790 [ kN/m ]
Members 4 & 6
UT Spacing 04.570 [Multiply AllLoads] Column 2
UT PartFix 20.00 +++ —--- (0/10/20) W1l UDLX +000.200 [ KN/m ]

W2 UDLX +000.700 [_kN/m ] W3 UDLX +000.200 [ kN/m ]

Member Orientation

Members 2, 4 & 6 8 +180.00

Nodal Loading and Support Conditions

NODES 1-2
Ur Rs 111111 (20.00% Fixity)

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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PHILIP WRIGHT ASSOCIATES 54| JobRef 2577
‘Wellington St ls\:e;t b : ]{ W 21 L
ade by :
Westhoughton, Date  :22March2022/ Ver.2021.10.20
Bolton, Langs, BL53YW Checked :
Tel: 01942 811532 . Approved :
Nodal Deflections Serviceability (002 : Dead + Services + Livé (Service))
Node Nodal Def. (mm and Degrees) Node Nodal Def. ‘(mm and Degrees)
$X D SY A OZ P & XY §X= SY YA 8 XY
1 0.00 0.00 0.00 0.00 2 0.00 0.00 0.00 0.00
3 -13.85 -0.12 -0.14 13.85 4 13.85 -0.12 0.14 13.85
5 -13.52 -0.13 -0.16 13.52 6 13.52 -0.13 0.16 13.52
7 0.00 -40.98 0.00 40.98 1
Nodal Deflections Serviceability (003 : Live Only (Service))
Node Nodgl Def. (mm and Degrees) Node Nodal Def. (mm and Degrees)
' $X= SYN OZ A o XY ‘ 3X= SYAN YA | 3 XY
1 0.00 0.00 0.00 0.00 2 0.00 - 0.00 0.00 0.00
3 -10.21 -0.09 -0.10 10.21 4 10.21 -0.09 0.10 10.21
5 -9.97 -0.09 -0.12 997 6 9.97 -0.09 0.12 9.97
7 0.00 -30.23 0.00 30.23
Nodal Deflections Serviceability (004 : (Sway Stability))
Node Nodal Def. (mm and Degrees) ) Node Nodal Def. (mm and Degrees)
| 86X SYN OZ A 5 XY §X = SYA OZ A S XY
1 0.00 0.00 0.00 0.00 21 - 0.00 0.00 0.00 0.00
3 0.78 0.00 -0.01 0.78 4 0.78 0.00 -0.01 0.78
5. 0.81 0.00 -0.01 0.81 6 0.81 0.00 -0.01 0.81
7 0.81 0.00 0.01 0.81
Nodal Deflections Serviceability (007 : 1.4WIND SIDE - 1.0D (Serviceability))
Nodal Def. (mm and Degrees) Nodal Def. (mm and Degrees)
Node Node :
. v §X= SYA OZ P S XY S§X=> SYA PZ A 5 XY
1 0.00 0.00 0.00 0.00 2 0.00 0.00 0.00 0.00
3 16.89 0.00 -0.26 16.89 4 15.38 0.00 -0.30 1538
5 17.46 0.00 -0.25 17.46 6 16.03 0.00 -0.29 16.03
7 16.75 2.12 0.20 16.89
Nodal Deflections Serviceability (009 : 1.4WIND END - 1.0D (Serviceability))
Nodal Def. (mm and Degrees) Nodal Def. (mm and Degrees)
Node . Node
SX = SY A OZ A & XY XD SY M OZ 8 XY
1 0.00 0.00 0.00 0.00 2 0.00 0.00 - 0.00 0.00
3 -0.14 - 0.03 0.01 0.14 4 0.14 0.03 -0.01 0.14
5 -0.16 0.03 0.01 0.16 6 0.16 0.03 -0.01 0.16
7 0.00 -0.14 0.00 0.14
Member Forces Ultimate (001 : 1.4 (Dead+Services) + 1.6 Live)
Mem Node Axial ~ Shear Bending Maximum Maximum
ber Endl Force Force Moment Moment Deflection
No. End2 ' &N) (kN) (kN.m) (kN.m @ m) (mm @ m)
5 29.158C 26.791 ~ -51.456 17.984 11.770
_ 1 7 18.096C -6.088 14.400 | @ 5153 | @ 4.453

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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PHILIP WRIGHT ASSOCIATES BEE1 JobRef 12577
Wellington St - ‘ Sheet t/ 13
‘Westhoughton, 1]\)’1;:0 b ;)Zw March 2022 / Ver. 2021.10 2
Bolton, Lancs, BLS 3YW Chesked er. 2041102
Tel: 01942 811532 Approved :
Member Forces Ultimate (001 : 1.4 (Dead+Services) + 1.6 'Live)
Mem Node Axial Shear Bending Maximum Maximum
ber Endl Force Force Moment Moment Deflection
No. End2 (kN) (kN) © (KN.m) (kN.m @ m) (mm @ m)
2| 6 29.158C 26.791 -51.456 17.984 11.770
7 18.096C -6.088 14.400 | @ 5153 | @ 4.453
3 1 35.392C -19.093 0.000 8.697
3 34.731C -19.093 -49.056 @ 1.542
4 2 35.392C ~19.093 0.000 8.697
4 34.731C -19.093 -49.056 @ 1.542
5 3 34.731C -19.093 -49.056 8.697
5 34.690C ~19.093 -51.456 @ 1.542
6 4 34.731C -19.093 -49.056 8.697
6 34.690C -19.093 -51.456 @ 1.542
Member Forces Ultimate (005 : 1.4 (Dead+Services) + 1.6 Live + Notional -->)
Mem | Node Axial Shear Bending Maximum Maximum
ber Endl Force Force Moment Moment Deflection
No. End2 (kN) - (kN) (kN.m) (KN.m @ m) (mm @ m)
1 51 29.048C 26.717 -50.984 18.074 12.080
7 17.986C -6.163 14400 | @ 5153 | @ 4453
2 6 29.269C 26.865 -51.928 17.899 11.460
7 18.207C -6.014 14.400 | @ 5217 | @ 4453
3 1 35.286C -18.918 0.000 8.617
3 34.625C -18.918 -48.605 @ 1.542
4 2 35.498C -19.268 0.000 8.777
4 34.837C -19.268 -49.506 @ 1.542
5 3 34.625C -18.919 -48.605 8.617
5 34.585C | -18.919 -50.984 @ 1.542
6 4 34.837C -19.267 -49.506 8.777
6 34.796C -19.267 -51.928 @ 1.542
Member Forces Ultimate (006 : 1.4WIND SIDE - 1.0D (Ultimate))
Mem Node Axial Shear Bending Maximum Maximum
ber End1 Force Force Moment Moment Deflection.
No. End2 (kN) (kN) - (kN.m) (N.m @ m) (mm @ m)
1 5 1.570T -3.542 19.323 15.733
7 3.446T -3.011 -1.522 @ 2.672
2\ 6 0.950C 2,154 -8.926 -11.150 17.574
7 0.925T 4.482 -1.522 | @ 2036 | @ 3.054
3 1 3.356T 13.981 0.000 4518
3 3.828T 0.994 19.238 @ 1.490

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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Member Forces Ultimate (006 : 1.4WIND SIDE - 1.0D (Ultimate))
Mem | Node Axial Shear Bending Maximum Maximum
ber End1 Force Force Moment Moment Deflection
No. End2 kN) (kN) (kN.m) (kN.m @ m) (mm @ m)
4 2 1.237T -5.030 0.000 1.822
4 1‘.710T -1.742 -8.699 @ 1.516
5 3 3.828T 0.994 19.238 4518
5 3.857T 0.359 19.323 @ 1.490
6 4 1.710T -1.749 -8.716 . 1.822
6 1.739T -1.588 -8.926 @ 1.516
Member Forces Ultimate (008 : 1.4WIND END - 1.0D (Ultimate))
Mem Node Axial Shear Bending Maximum Maximum
ber Endl Force Force Moment Moment Deflection
No. End2 (kN) (kN) - (kN.m) (kN.m @ m) (mm @ m)
. 5 11.725T -6.131 8.418 2749 2.441
7 13.601T 4,576 3471 | @ 3.626 | @ 3.626
2 6 11.725T -6.131 8.418 -2.749 2.441
7 13.601T 4576 3471 | @ 3.626 | @ 3.626
3 1 9.048T -2.912 0.000 -0.946 0.400
3 9.520T 8.595 7302 | @ 0.642 | @ 1.978
4 2 9.048T | -2.888 0.000 -0.931 0.409
4 9.520T 8619 7362 | @ 0642 | @ 1.978
5 3 9.520T| 8.595 7.302 0946 | 0.400
5 - 9.550T 9.158 8418 | @ 0.642 | @ 1.978
4 9.520T 8.595 7.302 -0.931 0.409
6 6 9.550T 9.158 8418 | @ 0642 | @ 1.978
Support Reactions (001 : 1.4 (Dead+Services) + 1.6 Live)
Nod Support Reactions (kN and kN.m) Node Support Reactions (kN and kN.m)
e RI W)  [RyMN)  [MzA(Nm) | o [RxD(N)  [RyR(N)  [MzA (kNm)
1 19.093 35.392 0.000 2 -19.093 35.392 0.000
Total 0.000 70.784 0.000
Support Reactions (002 : Dead + Services + Live (Service))
Nod Support Reactions (kN and kN.m) Node Support Reactions (kN and kN.m)
°C x> aN)  [RyAGN) Mz (kN.m) Rx> (kN)  [RyA (N) Mz (KN.m)
1 . 14.045 22918 -6.057 2 -14.045 22918 | 6.057
Total 0.000 45.836 0.000 ‘ ‘

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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PHILIP WRIGHT ASSOCIATES | abret M
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4 Date : 22 March 2022 / Ver. 2021.10.20
Bolton, Lancs, BLS 3YW Checked :
Tel: 01942 811532 ] ' Approved - :
Support Reactions (003 : Live Only (Service))
Node Support Reactions (kN and kN.m) Node Support Reactions (kN and kN.m)
Rx=> (kN) Ry (kN) Mz# (kN.m) Rx=» (kN) Ry (kN) Mz? (kN.m)
1 10.359 16.534 -4.467 2 -10.359 | - 16.534 | 4.467
Total 0.000 33.069 0.000
Support Reactions (004 : (Sway Stability))
Node Support Reactions (KN.and kN.m) Nod - Support Reactions (kN and kKN.m)
’ e
" |Rx=» (kN) Ry (kN) - |Mz? (kN.m) Rx=>» (kN) Ry (kN) Mz? (kN.m)
1 ©-0.177 -0.088 0.109 2 -0.177 0.088 0.109
Total -0.354 0.000 0.217 .o
Support Reactions (005 : 1.4 (Dead+Services) + 1.6 Live + Notional -->)
Node Support Reactions (kN and kN.m) Nod Support Reactions (kN and kN.m)
e
Rx=» (kN) RyA (kN) Mz? (kN.m) Rx=> (kN)  |RyM (kN) Mz (kN.m)
1 18.916 35.286 0.000 2 -19.270 35.498 0.000
Total -0.354 70.784 | - 0.000
Support Reactions (006 : 1.4WIND SIDE - 1.0D (Ultimate))
Nod Support Reactions (kN and kKN.m) Nod Support Reactions (kN and kN.m)
ode
°%° TRe> () [RyAN) Mz (kN.m) RPN [RyA KN)  [MzA (kNem)
1 -13.981 -3.356 0.000 2 -5.030 -1.237 0.000
Total -19.010 -4.594 . 0.000
Support Reactions (007 : 1.4WIND SIDE - 1.0D (Serviceability))
Nod Support Reactions (kN and kN.m) ‘Node Support Reactions (kN and kN.m)
00 TRx> () [RyP GN) | Mz (kN.m) [Rx> &N)  [RyA GN) Mz (kN.m)
1 -9.205 0.140 4811 2 -4.378 0.227 3.790
Total -13.584 0.367 8.600
Support Reactions (008 : 1.4WIND END - 1.0D (Ultimate))
Nod ~ Support Reactions (kN and kN.m) Node ' Support Reactions (kN and kN.m)
°% B> N)  [RyA N) Mz (kN.m) R N)  [RyP (N) Mz (kN.m)
1 2912 -9.048 0.000 2 -2.888 -9.048 0.000
Total | - 0.023 -18.097 0.000
Support Reactions (009 : 1.4WIND END - 1.0D (Serviceability))
Nod Support Reactions (kN and kN.m) Node ' Support Reactions (kN and kN.m)
ode BB EN)  |RyAN) Mz (kNm) B KN [RyA (N) Mz (kNom)
1 3.073 -4.639 -0.245 2 -3.073 -4.639 0.245
Total 0.000 -9.278 0.000

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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Westhoughton, Date : 22 March 2022/ Ver. 2021.10.20
Bolton, Lancs, BLS 3YW Checked

Tel: 01942 811532 . Approved :

List of Checks - Results Summary

Column 1: M3 & 5 (N.1-N.5) 00.000 to 01.460 m, in Case 002 - 0.592 A+M Pass

' 01.460 to 02.460 m, in Case 001 0.996 A+M Pass

02.460 to 02.695 m, in Case 001 . 0.872 A+M Pass

Column1:M3 & 5 (N.1-N.5) 02.460 to 02.695 m, in Case 005 . 0.144 App-G Pass

Rafter 1 of Bay 1: M 1 (N.5-N.7) 00.094 to 01.500 m, in Case 001 ' : 0.607 A+M Pass
01.500 to 03.000 m, in Case 007 0.428 A+M Pass -

03.000 to 04.500 m, in Case 007 0.428 A+M Pass

04.500 t0.06.000 m, in Case 007 _ 0.428 A+M Pass
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Member Loading and Member Forces
Loading Combination : 1 UT+14D1+14D2+1.6L1
UT Spacing 04.570 [Multiply AllLoads]

Axial with Moments (Member)
Rafter 1 of Bay 1 : Member 1 (N.5-N.7)
Between 0.094 and 1.500 m, in Load Case 1

39.011

D1 UDLY -000.170 [ kN/m ] '
D2 UDLY -000.000 [ kN/m ] 1\|\1\
L1 UDLY. -000.600 [ kN/m ] e e T e
//
Member Forces in Load Case 1 and Maximum Deflection from Load Case 7
|~ Mem Node "Axial ‘Shear "Bending Maximum Maximum
ber End1 Force Force Moment Moment Deflection
. No. End2 (kN) (kN) (kN.m) (kN.m @ m) (mm @ m)
1 S 29.158C 26,791 -51.456 17.984 7.563
7 18.096C -6.088 14400 | @ 5153 | @ 2.799
Classification and Properties (BS 5950: 2000)
© Section (19.04kg/m) 178x102 UB 19 [S 275] ,
Class = Fn(b/T,d/t,py,F,Mx,My) 6.41,30.58, 275, 29.16, 51.46, 0 (Axial: Non-Slender) Plastic
Auto Design Load Cases 1,5-6&8
Local Capacity Check
Fvx/Pvx 21.555/140.818= 0.153 Low Shear
Mcx = py.Sxx<1.2 py.Zxx 275x171.3<1.2x275x 152.53 = 47.108 kKN.m
Pz=Ag.py 2426x275= 667.15 kN
n=F/Pz 29.158/667.15= 0.044 OK
Srx =Fn(Sxx, n) 171.3,0.044 170.71 cm?®
Mrx = Srx.py 170.71x 275 46,946 kN.m
(Mx/Mrx)?+(My/Mry)?2 (26.966/46.946)*+(0)'= 0.33 OK
Compression Resistance Pc
Ax = Lex/rxx ' '100x1x6.362/7.48 = 85.1
Pcx = Area.pcx 24.26x191.829/10= 465.378 kKN Table24 a
Ay = Ley/ryy 100x1x1.406/2.37 = 59.2 »
Pcy = Area.pcy 24.26x221.89/10= 538.303kN Table24b
Equivalent Uniform Moment Factors mLT, mx, my and myx
My =0.2+( 15Mg+5My+.15Mg) My 0.2+(.15x40+.5x32+.15x24)/49 > 0.44 1 Tablel8
1m,=0.2+( IMy+.6My+. 1My Mpay 0.2+(.1x0+.6x0+. 1x0)/0 > .8x0/0 1 Table26
m,=0.2+(. IMy+.6My+. 1My} My . 0.2+(.1x-15+.6x8+.1x18)/51 > 8x18/51 0293  Table 26
My, =0.2+(. 1M +.6M3+.1Mg) My 0.2+(.1x0+.6x0+.1x0)/0 > .8x0/0 1 Table 26
Lateral Buckling Check Mb
Le=1.00L 1x1.406= 1406 m
. A =Le/tyy 1.406/2.37 59.23
v =Fn (x.Le,ryy,A) 22.54, 1.406,2.37,59.23 0929  Table 19
AL UVAABW 0.888 x 0.929 x 59.234/ 1 48.85
pb =Fn (py, 1) 275, 48.85 240.78 N/mm?  Table 16
Mb = Sxx.pb< Mc 171.3 x240.78<47.108= 41.246 kN.m
Combined Axial Compression and Bending to Annex I
r=mr.Mp1/Msp 1x-27/41.2 0.654
t~Fo/Pey 29.2/538.3 - 0.054
A=(MALTHcAy)/ (Tt Te) (0.654+48.8+0.054+59.2)/(0.654+0.054) 49.642
A=17.15g (2n+1o)(Ti o) 17.1501(2+0.654+0.054)/(0.654+0.054) 32.988
M= Mp(1-F/Pey) 41.246(1-29.2/538.3)
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M,y= Mx(1-Fo/ Py ) 47.108(1-29.2/538.3)% 45.814
Mox™= Mox(1-Fo/Px)/(1+0.5F /Pex) - 47.108(1-29.2/465.4)/(1+0.5+29.2/465.4) 42.815
Moy= May(1-Fo/Pey)(14+ky(Fo/Pey)) 8.915(1-29.2/538.3)/(1+1.0(29.2/538.3)) ' 7.999
Mar=f(Ar Arorgs Mxys Map) 49.642,32.988, 1.000, 45.814, 39.011 44,444
Ma=t(Ax:g; Mrx, Mox) -85.098, 1.000, 46.946,42.815° 42.857
My =f(Ay.e, My, Moy) 59.231, 1.000, 8.915; 7.999 8.354
M. My/Max 0.293x27/42.9 0.184 OK
my.Mpy/Mgy 1x-27/44.4 : : 0.607 OK
My My/Max 0.293x27/42.9 0.184 OK
Compare with Simplied to 4.8.3.3 0.251,0.708, 0.716 0.716
Compare with MoreExact to 4.8.3.3 0.236, 0.708, 0.63 0.708
Deflection Check - Load Case 7 .
In-spand < Span/360 7.56< 6362 /360 7.56 mm OK
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Axial with Moments (Member)
Column 1 : Members 3 & 5 (N.1-N.5)
Between 1.460 and 2.460 m, in Load Case 1
Member Loading and Member Forces
Loading Combination: 1 UT+14D1+14D2+1.6L1
UT Spacing 04.570 [Multiply AllLoads]
UT PartFix 20.00 +++ --—- (Mt My Mz)
Member Forces in Load Case 1 and Maximum Deflection from Load Case 2
[ Mem Node Axial Shear Bending Maximum Maximum
ber End1 Force Force Moment Moment Deflection
No. End2 (kN) (kN) (kN.m) (kN.m @ m) (mm @ m)
1 35.392C -19.093 0.000 4.432
5 34.690C -19.093 -51.456 @ 1.619
Classification and Properties (BS 5950: 2000)
Section (19.04 kg/m) 178x102 UB 19 [S 275]
Class = Fn(b/T,d/t,py,F,Mx,My) 6.41,30.58, 275,35.39,51.46,0 (Axial: Non-Slender) Plastic
Auto Design Load Cases 1,56 &8
Local Capacity Check
Fvx/Pvx 19.093 /140.818 = 0.136 Low Shear
Mex = py.Sxx<1.2 py.Zxx 275x171.351.2x275x 152.53 = 47.108 KN.m
Pz=Ag.py 24.26x275 = ‘ 667.15 kN
n=F/Pz 35.392/667.15= 0.053 OK
Stx = Fn(Sxx, n) 171.3,0.053 170.44 cm®
Mrx = Srx.py 170.44 x 275 46.87 KN.m
(Mx/Mrx)Z1+H(My/Mry)2? (46.78/46.87)++(0)'= 0.99 OK
Compression Resistance Pc
- Ax =Lex/rxx ‘ 100x1x2.695/7.48 = 36
Pcx = Area.pcx 24.26x263.041/10= 638.137kN  Table24 a
Ay = Ley/tyy 100x1x1/2.37 = 421
Pcy = Area.pcy 24.26x247.39/10= 600.158 KN Table24 b
Equivalent Uniform Moment Factors mLT, mx, my and myx
my =0.2+(.15M+.5My+.15Mg) Mgy 0.2+(.15x33+.5x37+.15x42)/47 > 0.4 1 Tablel8
1,=0.2+(IMy+.6My+. 1M My 0.2+(. 1x0+.6x0+. 1x0)/0 > .8x0/0 - 1 Table26
m,=0.2+(. IMy+.6M+. 1My} Mg 0.2+(.1x-13+.6x-26+.1x-39)/51 > .8x39/51 0.6  Table 26
My, =0.2:H(. IMy+.6My+. 1M} Mg 0.2+(.1%0+.6x0+.1x0)/0 > .8x0/0 1 Table 26
Lateral Buckling Check Mb ,
Le=1.00L 1x1= 1m
A =Le/ryy 1/237 42.13
v=Fn (x.Le,ryy,\) 22.54,1,2.37,42.13 0.961  Table 19
ALT= UVAANRW 0.888 x 0.961 x 42.13/ 1 35.94
pb=Fn (py A1) 275,35.94 27126 N/mm?  Table 16
Mb = Sxx.pb< Mc 171.3 x271.26<47.108 = 46.466 KN.m -
Simplified Approach
py.Zx 275x152.53 41.946 KN.m
F/Pc+mx.Mx/py.Zx 35.392/600.158+0.6x46.8/41.9 0.728 - OK
F/Pcy+my 7.M; 7/Mb 35.392/600.158+1x-46.8/46.5 1.066 N.A.
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More Exact Approach

Max=Mecx/(1+.5F/Pcx) ‘ 47.1/(1+.5%35.4/638.1) - 45.836 kN.m

F/Pex+mx.Mx/Max 35.4/638.1+0.6x46.8/45.8 _ 0.668 OK

F/Pcy+my 1.M; 7/Mb 35.4/600.2+1x-46.8/46.5 1.066 N.A.
The Maximum Distance Lm : 5.3.5

Lm=Fn(ry.fc,py,x) 2.374, 14.589, 275, 23.595 1.225m

L/Lm 1/1.225= ' 0.816 OK
Deflection Check - Load Case 2 -

In-spand < Span/360 4.43< 2695 /360 4.43 mm OK
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