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LOADING
ROOF
DEAD
CLADDING 0.14
TIMBER PURLINS 0.0
SWT STEEL 0,10 *
"OTA 0.29 KN\m? uLT 41-KN\m?
MPOSED
ROOQOF 0.0 ]
OTA 0160 KN\m* L 0.96 KN\m*
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DESIGN SUITE Job No. 2577
MetSPEC14©Copyright 2017, Metsec Building Products Designer PW
METSEC Date 21/03/2022
/BUILDING PRODUCTS/ Registered Details:-
LIMITED |
Tel: Fax:
Emal RALZAS

Wind Analysis to BS6399-2 - Wind Loads for Roofs

DATA ENTRY:- } .

Width of Bay 16.000 m Reference Height5.650m
Length of Bay ' 18.000 m Roof Pitch 17.000 deg.
Roof Type Ridged Duopitch roof ‘
Bay type Single bay building

3750 [1.410 | . B
3750 [1.302 || &

3750

3750

NB: All dfmensions 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

METSEC
/IBUILDING PRODUCTS/
LIMITED '

Date  21/03/2022
Registered Details:-

Tel: Fax:

Email: ‘ EE)A&LP\) \

Wind Analysis to BS6399-2 - Wind Loads for Walls

DATA ENTRY:- ‘

Short Face1or3 156.000 m

Long Face 2 or 4 18.000 m
Reference Face Face 1 (Gable)
Reference Height 5.650 m

Gap Between Buildings 0.000 m

1360 5440 8200

Wind on
Face 4

8200 5440 1360

Suction(kNIm’) On Reference Face1

Pressure (kN/m?) On Reference Face = +0.939
Pressure/Suction (kN/m?) On Opposite(Leeward) Face = -0.261
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?




"/ MetSPEC /® sheothe. of 105

" DESIGN SUITE JobNo. 2577
MetSPEC14©Copyright 2017, Metsec Building Products Designer PW
METSEC Date 21/03/2022

IBUILDING PRODUCTS/ Registered Details:-

LIMITED

Broadwell Road, Oldbury, West Mids. B69 4HF

Tel: Fax:

Email: &w\) \

Wind Analysis to BS6399-2 - Wind Loads for Walls

DATA ENTRY:- .
Short Face 1 or 3 | 15.000 m
Long Face 2 or 4 18.000 m
Reference Face Face 2 (Side)
Reference Height 3.400m

Gap Between Buildings 0.000 m

18000

2260 9040 6700

- 18000

Wind on
Face 1

Suction(kN/m?) On Reference Face2

Pressure (kN/m?) On Reference Face = +0.452 ‘
Pressure/Suction (kN/m?) On Opposite(Leeward) Face = -0.11
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?




/ MetSPEC /® omostilo. ot 10l

o DESIGN SUITE JobNo. ~ 2577
_ MetSPEC14©Copyright 2017, Metsec Building Products Designer PW
METSEC z,ate 21103!202_’2 .
IBUILDING PRODUCTS/ ’ egistered Details:-
LIMITED ,
Broadwell Road. Oldbury. West Mids. B69 4HF
Tel: Fax:
Email: % A—Qf\) (

Wind Analysis to BS6399-2 - Wind Loads for Walls

DATA ENTRY:-

Short Face1or 3 15.000 m
Long Face 2 or 4 18.000 m
Reference Face "~ Face 3 (Gable)
Reference Height : 5.650 m

Gap Between Buildings 0.000 m

1360 : 5440 : 8200

Wind on
Face 2

8200 5440 1360

Suction(kN/m?) On Reference Face3

Pressure (kN/m?) On Reference Face = +0.636
‘ .Pressure/Suction (kN/m?) On Opposite(Leeward) Face = -0.177
‘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 /® C amewhe. 1071

DESIGN SUITE Job__No. 2577
MetSPEC14©Copyright 2017,Metsec Building Products Designer PW
METSEC Date . 21/03/2022

/IBUILDING PRODUCTS/ Registered Details:-
LIMITED
|

Broadwell R

Tel: Fax

Emalil: '& Mf\’ \ |

Wind Analysis to BS6399-2 - Wind Loads for Walls

DATA ENTRY:- ,

ShortFace1or3 15.000 m
Long Face 2 or 4 18.000 m
Reference Face Face 4 (Side)
Reference Height 3400 m

Gap Between Buildings 0.000 m

Reference Face

18000

- 2260 9040 6700

18000

Wind on
Face 3

Suction(kN/m?) On Reference Face4

Pressure (kN/m?) On Reference Face = +0.791
' Pressure/Suction (kN/m?) On Opposite(Leeward) Face = -0.196
Note: The above loads are not applicable to parapets which must be designed separately.

NB: All dimensions are in millimetres and wind loads in kNI’m2
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PHILIP WRIGHT ASSOCIATES | JobRer 12577
Wellington St i}le:t $/ ’ Oc(
W adeby :PW
esthoughton, B Date :22 March 2022/ Ver. 2021.10.20
Checked :
Approved :
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‘ Frame Geometry - (Full Frame) - Front View
Not to Scale

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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PHILIP WRIGHT ASSOCIATES | Rz
Wellington St Sheet l
Westhoughton Made by PW
i ’ Date :22 March 2022 { Ver.2021.10.20
Bolton, Lancs, BLS 3YW Checked
_ 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 Group W3 ‘Wind Load

Load Case 001 : 1.4 (Dead+Services) + 1.6 Live
Load Combination +1.00 UT + 1.40 D1 + 1.40 D2 + 1.60 L1

Load Case 002 : Dead + Services + Live (Service)
Load Combination +1.00 UT + 1.00 D1 + 1.00 D2 + 1.00 L.

Load Case 003 : Live Only (Service)

Load Combination +1.00UT+1.00L1
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 0.007 1 3.274 0.007 2 3.305 0.009
3 3.400 0.239 4 5.765 0.229
Node F (kN) Node F (kN) Node F (kN) Node F (kN)
1 0.003 2 0.003 - 3 0.004 4 0.004
5 0.119 6 0.119 7 0.229 8 0.005
9 0.005
Load Case 005 : 1.4 (Dead+Services) + 1.6 lee + Notional -->
Load Combination +1.00UT+1.40D1+1.40D2+ 1.60L1 .
Notional Loads Apply horizontal notional loads at 0.0 degrees from X axns equal
to0 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 0.007 1 3.274 0.007 : 2 3.305 0.009
3 3.400 0.239 4 5.765 0.229
Node F (kN) Node F (kN) Node F (kN) Node F (kN)
1 0.003 2 0.003 3 0.004 4 0.004
5 0.119 6 0.119 7 0.229 8 0.005
9 0.005 )

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 +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 www.MasterSeties.com © Civil and Structural Computer Services Limited.




© MasterPort - MILES HILL FARM SAPROJECTS\2500 PROJECTS\2577 MILES HILL FARM\CALCULATIONS\2577 BARN 1 PORT1

PHILIP WRIGHT ASSOCIATES 3554 | JobRef :2577
Wellington St Sheet </ hn |
Westhoughton, . Madeby :PW
Date :22 March 2022 / Ver. 2021.10.20

Bolton, Lancs, BLS 3YW . Checked :

I Approved :

Load Case 010 : Dead plus Live plus Wind (1.2 D1 + 1.2 L1 + 1.2 W3)
Load Combination +1.00 UT +1.20 D1 + 1.20 L1 + 1.20 W3

The Nodal Co-ordinates

X (m) Y (m) Z (m) ©  Node X (m) Y (m) Z (m)
1 0.300 0.000 0.000 2 15.300 0.000 0.000
3 0.300 3.274 0.000 4 15.300 3.274 0.000
5 0.300 3.400 0.000 () 15.300 3.400 0.000
7 7.800 5.765 0.000 8 0.000 3.305 0.000
9 15.600 3.305 0.000
Member Properties
Members 1-2 & 7-8
M ... ... " 254x146 UB 31 [S 275]
‘A 39.67E-4 Ix 4414E-8 Iy 448.4E-8 ‘J 8.55E-8
E 205.0E6 G 78.85E6 .
Members 3-6 -(0.126m Haunch at End 2, Depth 251.4mm to 502.8mm)
MH ... ... 254x146 UB 31 [S 275]
A 39.67E-4 Ix 4414E-8 Iy 448.4E-8 J 8.55E-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 Deh_sity Load Included in Load Group D1, defined by Modulus of Elasticity

E KN/mm? Density kN/m3
>=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 ~000.200 [ kN/m ] D2 UDLY -000.000 [ kN/m ]
L1l UDLY ~000.600 [ kN/m ] W1l UDLN +000.150 [ kN/m ]
W2 UDLN +000.400 [ kN/m ] W3 UDLN -000.500 [ kN/m ]
Member 2
UT Spacing 04.570 [Multiply AllLoads] Rafter 2 of Bay 1
D1 UDLY -000.200 [ kN/m ] D2 UDLY ~000.000 [ kN/m ]
L1 UDLY -000.600 [ kKN/m ] W1l UDLN +000.300: [ kN/m ]
W2 UDLN +000.400 [ kN/m ] W3 UDLN +000.300 [ kN/m ]
Members3 & § :
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 [ kKN/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 7 ‘ :
UT Spacing 04.570 [Multiply AllLoads] Rafter 1 of Bay 1
D1 UDLY -000.200 ' [ kN/m ] - D2 UDLY -000.000 [ kN/m ]
L1l UDLY -000.600 [ kN/m } W1l UDLN +000.600 [ kN/m 1
W2 UDLN +000.700 [ kN/m ]
Member 8 »
UT Spacing 04.570 [Multiply AllLoads] . Rafter 2 of Bay 1

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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25554
PHILIP WRIGHT ASSOCIATES g‘:’ Ref =2,577 "z
N . eet H
Wellington S¢ ’ Madeby :PW
Westhoughton, - Date :22 March 2022 / Ver. 2021.10.20
Bolton, Lanes, BLS 3YW : Checked :
D1 UDLY -000.200 [ kN/m ] D2 UDLY ~000.000 [ kN/m ]
L1 UDLY -000.600 [ kN/m ] W1l UDLN +000.400 [ kN/m }
W2 UDLN +000.700 : { kN/m ]

Member Orientation

Members 2, 4 & 6 B+180.00

Nodal Loading and Support Conditions
NODES 1-2 .
UrRs 111111 (20.00% Fixity)

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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PHILIP WRIGHT ASSOCIATES #%0] JobRef 12577
Wellington St Sheet 2/ ! ?> ,
-Westhoughton, Madeby :PW :
g i Date +22 March 2022 / Ver. 2021.10.20
Bolton, Lancs, BL5 3YW Checked
Approved :
‘Nodal Deflections Serviceability (002 : Dead + Services + Live (Service))
Nodal Def, d D . ’
Node al (mm and Degrees) Node Nodal Def. (mm and Degrees)
§X =D SYA O A 3 XY §X> SYA LA 8 XY
1 0.00 0.00° 0.00 0.00 2 0.00 10.00 0.00 0.00
3 -13.36 -0.13 -0.06 13.36 4 13.36 -0.13 0.06 | 13.36
5 -13.20 -0.13 -0.08 13.20 6 13.20 -0.13 0.08 13.20
7 0.00 -42.72 0.00 42.72 8 -13.34 0.28 -0.08 13.34
9 13.34 0.28 0.08 13.34
Nodal Deflections Serviceability (003 : Live Only (Service))
Nodal Def. d D .
Node odal Def. (mm and Degrees) Node 7 Nodal Def. (mm and Degrees)
XD YA OZ A 8 XY §X> SYA (YA 6 XY
1 0.00 . 0.00 0.00 0.00 21 0.00 0.00 0.00 0.00
3 -9.21 -0.09 -0.04 9.22 4 9.21 -0.09 0.04 9.22
5 -9.11 -0.09 -0.05 9.11 ) 9.11 -0.09 0.05 9.11
7 0.00 -29.45 0.00 29.45 8 -9.20 0.20 -0.05 9.20
9 9.20 0.20 0.05 9.20
Nodal Deflections Serviceability (004 : (Sway Stability)) )
Nodal Def, (mm and Degrees) A Nodal Def, (mm and Degrees)
- Node Node -
X2 YR OZ A 8 XY §X=> SYH oL A 3 XY
1 0.00 0.00 0.00 0.00 2 0.00 - 0.00 0.00 0.00
3 0.77 0.00 -0.01 0.77 4 0.77 0.00 -0.01 0.77
5 0.79 0.00 -0.01 0.79 6 0.79 0.00 -0.01 0.79
7 0.80 0.00 0.01 0.80 8 0.78 0.05 -0.01 0.78
9 0.78 -0.05 -0.01 0.78 _
Nodal Deflections Serviceability (007 : 1.4WIND SIDE - 1.0D (Serviceability))
Nodal Def. (mm and Degrees) . Nodal Def. (mm and Degrees)
Node Node
' $X> sY A OZ A 8 XY s§ XD SY A L A § XY
1 0.00 0.00 0.00 0.00 2. 0.00 0.00 0.00 0.00
3 13.94 -0.01 -0.19 13.94 4 14.35 -0.01 -0.20 14.35
5 © 1435 -0.01 -0.19 14.35 6 14.79 -0.01 -0.20 14.79
7 14.58 -0.76 | 0.12 14.60 8§ 14.04 0.96 -0.19 14.08
9 14.46 -1.05 -0.20 14.50
Nodal Deflections Serviceability (009 : 1.4WIND END - 1.0D (Serviceability))
Nodal Def, (nm and Degrees) Nodal Def. (mm and Degrees)
Node - Node
5X2 | YA | ®Z 7 3 XY 5X2> | YA ®Z A 5 XY
1 0.00 0.00 0.00 0.00 2 0.00 0.00 0.00 | 0.00
3 0.12 0.01 -0.01 0.12 4 1.24 0.02 -0.01- 1.24
5 0.14 0.01 -0.01 0.14 6 1.25 0.02 -0.01 1.25
7 0.70 -1.47 0.00 1.62 8 0.13 0.07 -0.01 0.14
9 1.24 -0.01 -0.01 1.24 :

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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PHILIP WRIGHT ASSOCIATES #5341 JobRef :2577 " '
Wellington St Sheet 2/ L{‘
Westhoughton l Madeby :PW
. ’ Date 122 March 2022 / Ver, 2021.10.20
Approved :
Member Forces Ultimate (001 : 1.4 (Dead+Services) + 1.6 Live)

Mem Node Axial Shear Bending Maximum Maximum
ber End1 Force For_ce Moment Moment Deflection
No. End2 kN) (kN) (kN.m) (kN.m @ m) (mm @ m)

1 5 36.861C 36.468 -82.517 37.028 12.390
7 23.069C -71.274 32275 | @ 6.527 | @ 5.347

2 6 36.861C 36.468 -82.517 » 37.028 12.390
7 23.069C -71.274 32275 | @ 6527 | @ 5.347

3 1 49.146C -24.189 0.000 6.826.
3 47.762C -24.189 -79.202 @ 1.965

4 2> 49.146C -24.189 0.000 6.826
4 47.762C -24.189 -79.202 @ 1.965

5 3 47.762C -24.189 -79.202 6.826
5 47.699C -24.189 -82.242 @ 1.965

6 4 -47.762C -24.189 -79.202 6.826
6 47.699C -24.189 -82.242 @ 1.965

. 5 0.554T -1.749 0.275 0.000
8 0.000C 0.000 0.000 @ 0.000

8 6 0.554T 1.749 -0.275 0.000
9 0.000C | 0.000 0.000 @ 0.000

Member Forces Ulﬁmate (005 : 1.4 (Dead+Services) + 1.6 Live + Notional -->)

Mem Node Axial Shear Bending Maximum Maximum
ber End1 Force Force Moment Moment ‘Deflection
No. End2 (xN) &N) (kN.m) (&N.m @ m) (mm @ m)

5| 36.708C 36.363 -81.695 37.168 | 12.659

1 7 22.916C -7.378 32275 | @ 6.527 | @ 5.347
2 6 37.014C 36.573 | -83.340 36.892 12.120
' 7 - 23.223C - -7.169 32275 | @ 6.606 | @ 5.347
3 1 49.000C -23.947 0.000 6.758
3 47.617C -23.947 -78.408 @ 1.965

4 2 49.291C -24.431 0.000 6.894
4 47.908C -24.431 ~79.995 @ 1.965

5 3 47.617C -23.950 -78.408 6.758
5 47.553C -23.950 -81.419 @ 1.965»

6 4 47.908C -24.428 -79.995 : 6.894
6 47.845C -24.428 -83.065 @ 1.965

7 5 0.550T -1.750 0.276 0.000
8 0.004C -0.001 0.000 @ 0.000

8 6 0.558T 1.748 -0.275 0.000
9 0.004T -0.001 0.000 ‘@ 0.000

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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PHILIP WRIGHT ASSOCIATES
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Westhoughton,
Bolton, Lancs, BLS 3YW

25554

Sheet

Date

Job Ref
Made by

Checked
Approved :

12577

./ s

1 PW

:22 March 2022 / Ver. 2021.10.20

‘Member Forces Ultimate (006 : 1.4WIND SIDE - 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 O.109T -3.101 27.392 12,075

7 2.893T -4.383 -2.037 @ 3.303

2 6 12.928C -1.015 -18.685 -19.332 13.332
7 0.144C 5.250 2037 | @ 1258 | @ 3.617

3 1 0.435T 16.721 0.000 27.658 3.261
3 1.423T 0.171 27656 | @ 3303 | @ 1.866

4 2 0.548C -7.692 0.000 1.800
: 4 0.440T -3.502 -18.326 @ 1.932

5 3 1.423T 0.171 27.656 27.658 3.261
5 1.468T -0.464 27638 | @ 3303 | @ 1.866

6 4 0.440T -3.502 -18.326 , 1.800
6 0.485T -3.341 -18.756 @ 1.932

7 5 0.112T -1.561 0.246 0.000
8 0.000C 0.000 0.000 @ 0.000

8 6 0.112T -0.452 0.071 0.000
9 0.000C 0.000 0.000 @ : 0.000

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 13.084T -6.465 11.100 : -3.446 1.237
7 15.868T 4.832 - 4680 | @ 4482 | @ 4.561
2 6 12.986T -6.153 8.651 -4,527 2231
7 15.770T 5.143 4.680 | @ 4247 | @ 4247
3 1 7.353T -4.267 ~ 0.000 -2.033 0.186
3 8.341T| 10.397 | 10035 | @ 0950 | @ 2.685
4 2 9.713T -5.118 0.000 -2.925 0.220
4 10.701T 9.546 7249 | @ 1.146 | @ 1.244
3 8.341T 10.397 - 10.035 -2.033 0.186
5 8.386T 10.960 11378 | @ 0950 | @ 2.685
4 10.701T | 9.546 7.249 -2.925 : 0.220
6 6 - -10.747T 10.109 8484 | @ 1.146 | @ 1.244
7 5 0.112T -1.762 0.277 0.000
8 0.000C 0.000 0.000 @ 0.000
6 0.112T -1.056 0.166 0.000
9 0.000C{ . 0.000 0.000 @ 0.000

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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PHILIP WRIGHT ASSOCIATES 1 JobRef 12577 C
Wellington St Sheet 2/ [
Westhoughton Madeby :PW
ghton, Date : 22 March 2022 / Ver. 2021.10.20
Bolton, Lancs, BL5 3YW Checked '
Member Forces Ultimate (010 : Dead plus Live plus Wind (1.2 D1 + 1.2 L1 + 1.2 W3))
Mem Node ' Axial Shear Bending Maximum Maximum
ber End1l Force Force Moment Moment Deflection
No. End2 (kN) (kN) (kN.m) (kN.m @ m) (mm @ m)
1 5 27.730C 37.952 -51.333 50.355 29.890
’ 7 16.969C -17.742 28.133 | @ 5347 1 @ 4.482
5 6 34.838C 25.993 -92.946 16.989
-7 24.077C 4.800 28.133 @ 2.359
3 1 47.205C -15.035 0.000 4243
3 46.020C -15.035 -49.229 @ 1.965
4 2 - 37.937C -29.138 0.000 7.904
4 36.752C -25.547 -89.529 @ 1.965
5 3 46.020C -15.035 -49.229 4243
5 45.965C -15.035 -51.118 @ 1.965
6 4 36.752C -25.547 -89.529 7.904
6 36.697C -25.409 -92.731 @ 1.965
7 5 0.432T -1.364 0.215 0.000
8 0.000C 0.000 0.000 @ 0.000
8 6 0.432T 1.365 -0.215 0.000
9 0.000C 0.000 0.000 @ 0.000
Support Reactions (001 : 1.4 (Dead+Services) + 1.6 Live)
Nod Support Reactions (kN and kN.m) Node | Support Reactions (kN and kN.m)
oce Rx (kN) RyA (kN) Mz# (kN.m) | Rx=> (kN) RyA (kN) Mz (kN.m)
1 24.189 49.146 0.000 2 -24.189 49.146 0.000
Total 0.000 98.291 0.000
Support Reactions (002 : Dead + Services + Live (Service))
Nod Support Reactions (kN and kN.m) Node Support Reactions (kN and kN.m) ,
°% K> &N [RyP(KN) . |MzA (KN.m) Rx> kN)  |RyA N)  |MzA (kN.m)
_ 1 18.237 | 32.049 - ~10.788 2 - -18.237 32.049 10.788
Total 0.000 64.097 0.000
~ Support Reactions (003 : Live Only (Service))
Nod Support Reactions (kN and kN.m) Node Support Reactions (kN and kN.m)
°% TRx> (kN) Ry (kN) Mz# (kN.m) Rx> (kN)  |RyA (kN) Mz# (KN.m)
1 12.576  21.388 . +7439 2 -12.576 21.388 7.439
Total 0.000 42.775 - 0.000 ‘
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Support Reactions (004 : (Sway Stability)) ‘
Node Support Reactions (kN and kN.m) Node Support Reactions (kN and kN.m)
Rx=» (kN) RyA (kN) Mz? (kN.m) Rx (kN) ' |RyM (kN) Mz? (kN.m)
1 -0.246 -0.118 0.210 2 -0.246 0.118 0.210
Total -0.491 0.000 0421 :
Support Reactions (005 : 1.4 (Dead+Services) + 1.6 Live + Notional -->)
N(;de Support Reactions (kN and kN.m) ' Node Support Reactions (kN and kN.m)
Rx=> (kN) RyA (kN) Mz? (kN.m) - Rx=» (kN) RyA (kN) Mz? (kN.m)
1 23.943 49.000 ~0.000 2| -24.435 49,291 0.000
Total -0.491 98.291 0.000
Suppert Reactions (006 : 1.4WIND SIDE - 1.6D (Ultimate))
Node ) Support Reactions (kN and kN.m) - Node Support Reactions (kN and kN.m)
Rx> (kN) Ry (kN) Mz? (kN.m) Rx=> (kN) RyA (kN) Mz? (kN.m)
1 -16.721 -0.435 0.000 2 -7.692 0.548 0.000
Total -24.413 0.113 0.000
Support Reactions (007 : 1.4WIND SIDE - 1.0D (Serviceability))
Node Support Reactions (kN and kN.m) Node Support Reactions (KN and kN.m)
Rx? (kN) Ry (kN) Mz (kN.m) Rx=2> (kN) Ryp (kN) - |Mz# (kN.m)
1 -10.583 3.730 7.610 2 -6.855 2.443 7312
Total -17.438 ‘ 6.172 14.921
Support Reactions (008 : 1.4WIND END - 1.0D (Ultimate)) -
Nbde Support Reactions (kN and kN.m) Node Support Reactiong (kN and kN.m)
Rx=¥» (kN) RyA (kN) Mz (kN.m) Rx=» (kN) Ry (kN) Mz? (kN.m)
1 4.267 -7.353 0.000 2 -5.118 -9.713 0.000
Total -0.851 -17.066 0.000
Support Reactions (009 : 1.4WIND END - 1.0D (Serviceability))
Node Support Reactions (kN and kN.m) Nede Support Reactions (kN and kN.m)
: Rx (kN) RyM (kN) Mz# (kN.m) Rx=>» (kN) RyA (kN) Mz# (kN.m)
1 4.655 -2,159 -0.565 2 -5.262 -3.939 | 1.267
Total -0.608 | -6.098 0.701
Support Reactions (010 : Dead plus Live plus Wind (1.2 D1+ 1.2L1+1.2W3))
Node -Support Reactions (kN and kN.m) Node Support Reactions (kN and kN.m)
) Rx=» (kN) RyA (kN) Mz? (kN.m) Rx-» (kN) Ry (kN) Mz? (kN.m)
1 15.035 47.205 0.000 2 -29.138 37.937. 0.000
Total -14.104 85.143 O.QOO
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25554
PHILIP WRIGHT ASSOCIATES | JobRef :2577 &
‘Wellington St ) . i;l:;: by l/’W
Westhoughton, Date : 22 March 2022/ Ver. 2021.10.20

Bolton, Lancs, BL5 3YW ) Checked :

List of Checks - Results Summary

Column 2 : M 4 & 6 (N.2-N.6) 00.000 to 01.900 m, in Case 002 0.365 A+M Pass
© 01.900 to 03.100 m, in Case 010 0.684 A+M Pass

: 03.100 to 03.400 m, in Case 010 0.843 A+M Pass

Column 2 : M 4 & 6 (N.2-N.6) 01.900 to 03.400 m, in Case 010 0.964 App-G Pass
Rafter 2 of Bay 1: M 2 (N.6-N.7) 00.132 to 01.550 m, in Case 010 0.712 A+M Pass
01.550 to 03.100 m, in Case 010 0.406 A+M Pass

03.100 to 04.650 m, in Case 010 0.367 A+M Pass

04.650 to 06.200 m, in Case 010 0.367 A+M Pass

- 06.200 to 07.750 m, in Case 010 0.367  A+M Pass

Rafter2 of Bay 1: M2 (N.6-N.7)  00.132 to 03.100 m, in Case 010 - 0.836 App-G Pass
. v 03.100 to 07.864 m, in Case 006 0.293 App-G Pass
Rafter 2 of Bay 1: M 8 (N.6-N.9)  00.000 to 00.315 m, in Case 007 0.697 A+M Pass
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Madeby :PW

Date : 22 March 2022 / Ver. 2021.10.20
Checked

Approved :

W3 UDLX +000.200

Axial with Moments (Mémber)_

(Mt My Mz)
[ kN/m ]

Column 2 : Members 4 & 6 (N.2-N.6)
Between 3.100 and 3.400 m, in Load Case 10

Member Loading and Member Forces
Loading Combination : 1 UT+1.2D1+12L1+1.2 W3
UT Spacing 04.570 [Multiply AllLoads]
UT PartFix 20.00 +++ ---

o Member Forces in Load Case 10 and Maximum Deflection from Load Case 2
'Mem Node Axial Shear Bending Maximum Mazximum
© ber Endl Force Force Moment Moment Deflection
No. End2 (kN) (kN) (kN.m) GN.m @ m) (mm @ m)
2 37.937C -29.138 0.000 3.
6 36.697C -25.409 -92.731 @ 2.063

Section (31.14 kg/m)
Class = Fn(b/T,d/t,py,F,Mx,My)
" Auto Design Load Cases

Local Capacity Check
Fvx/Pvx
Mcx = py.Sxx<1.2 py.Zxx
Pz=Ag.py
n=F/Pz
Srx =Fn(Sxx, n)
Mrx = Srx.py
(Mx/Mrx)?+My/Mry)*

Compression Resistance Pc
Ax = Lex/rxx
Pex = Area.pex
Ay = Ley/ryy
Pcy = Area.pcy

My =0.2+(.15My+.5My+, 15Mg) My
11y =0.2+( IMy+.6My+. IMg) Mgy
m,=0.2+(. 1My +.6My+. 1M My g,
My =0.2+( IMy+.6My . IMg) My

Lateral Buckling Check Mb
Le=1.00L
A = Le/ryy
v =Fn (x.Le.,ryy,A)
A= wVAABw
pb =Fn (py, A1)
Mb = Sxx.pb< Mc

n=mpn MMy

¥=Fo/Poy .
=(roALTH A Y (Tt 1)

Awo=17.15g Qrytro)/(tutre)

M= Mp(1-Fo/Pey) -

Classification and Properties (BS 5950: 2000)

254x146 UB 31 [S 275]
8.49, 36.5,275,37.94,92.73,0
1,5-6,8& 10

25.55/248.886 =
275x%393.1<1.2x275x 352.49=
39.67x275=

37.937/1090.925 =

393.1,0.035

392.31x275

(89.528/107.884)>+(0)'=

100x1x3.4/10.55 =
39.67x265.72/10=
100x1x0.3/3.36 =
39.67x275/10=

Equivalent Uniform Moment Factors mLT, mx, my and myx

0.2+(.15x87+.5x89+.15x91)/93 > 0.44
0.2+(.1x0+.6x0+.1x0)/0 > .8x0/0
0.2-+(.1x-24+.6x-48+.1x-71)/93 > .8x71/93
0.2-+( 1x0+.6x0+.1x0)/0 > .8x0/0

1x03=

0.3/3.36

29.688, 0.3, 3.36, 8.93
0.88x.0.999 x 8.934/ 1
275,7.85

393.1 x275<108.103 =

Combined Axial Compression and Bending to Annex I

1x-89.5/108.1

37.9/1090.9
(0.828¢7.8+0.035+8.9)/(0.828+0.035)
17.151(2+0.828+0.035)/(0.828+0.035)
108.103(1-37.9/1090.9)

(Axial: Non-Slender) Plastic

_ 0.103
108.103 kN.m
1090.925 kN
0.035

392.31 cm®
107.884 kN.m
0.689

Low Shear

oK .

OK

322
1054.110kN
8.9
1090.925 kKN

Table 24 a.

Table 24 b -

1 Table 18
1 Table 26
0.613 Table 26
1 Table 26

03m

8.93

0.999

7.85

275 N/mm?
108.103 kN.m

Table 19

Table 16

0.828
0.035
7.893
33.609
104.343
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PHILIP WRIGHT ASSOCIATES % | JobRef :2577
Wellington St Sheet 2 l 20
Made by :PW
Westhoughton, Date  :22March 2022/ Ver.2021.10.20
Bolton, Lancs, BLS 3YW Checked . :
M= Mu(1-Fd/ Poy)* 108.103(1-37.9/1090.9)"% - 106.206
Moo= Mex(1-Fo/Pex)/(1+0.5F o/Pex) 108.103(1-37.9/1054.1)/(1+0.5°37.9/1054.1) 102.370
Moy= Mey(1-Fo/Pey )/ (1+ky(Fo/Pey)) 20.216(1-37.9/1090.9)/(1+1.0(37.9/1090.9)) 18.857
Mav=th(Ar, Arosg, My, Mab) 7.893, 33.609, 1.000, 106.206, 104.343 ' 106.206
Me=tn(Ax,gs M, Mox) 32.235, 1.000, 107.884, 102.370 106.672
Ma=tn(Ay,g, My, Moy) 8.932, 1.000, 20.216, 18.857 ’ 20.216
my. My/Max 0.613x89.5/106.7 0.514 OK
. Mp/Map 1x-89.5/106.2 : 0.843 OK
MMMy, 0.613x89.5/106.7 : 0.514 OK
Compare with Simplied to 4.8.3.3 0.602, 0.863, 0.864 0.864
Compare with MoreExact to 4.8.3.3 0.553, 0.863,0.875 0.875
Deflection Check - Load Case 2 -

In-spand < Span/360 3.44< 3400/ 360 3.44 mm OK
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PHILIP WRIGHT ASSOCIATES 2550 | JobRef :2577 5
Wellington St :;le;t L 1/'w (2.\
Madeby :
Westhoughton, Date  :22March2022/Ver. 20211020
Bolton, Lancs, BLS 3YW Checked -
_ Approved :

Acxial with Moments (Member)

D1 UDLY -000.200
L1 UpLY -000.600
W3 UDLN +000.300

Loading Combination : 1UT+ 1.2D1+12L1+ 1.2 W3
UT Spacing 04.570 [Multiply AllLoads]

[ kN/m ]
[ kN/m ]
[ kN/m }

Rafter 2 of Bay 1 : Member 2 (N.6-N.7)
Between 0.132 and 1.550 m, in Load Case 10

Member Loading and Member Forces

7

Member Forces in Load Case 10 and Maximum Deflection from Load Case 2
Mem Node ~Axia} Shear Bending ““Maximum Maximum
ber End1 Force Force Moment Moment Deflection
No. End2 kN) N) - (kN.m) (kN.m @ m) (mm @ m)
2 6 34.838C 25.993 -92.946 7.265
7 : 24.071C 4.800 28.133 @ 5.347

Section (31.14 kg/m)
Class = Fn(b/T,d/t,py,F,Mx,My)
Auto Design Load Cases

Local Capacity Check
Fvx/Pvx
Mcx = py.Sxx<1.2 py.Zxx
Pz=Ag.py
n=F/Pz
Srx =Fn(Sxx, n)
Mrx = Srx.py
(Mx/Mrx)A+My/Mry)?

Compression Resistance Pc
Ax = Lex/rxx
Pcx = Area.pcx
Ay = Ley/ryy
Pcy = Area.pcy

my =0.2+(.15My+.5M;+.15Mg) Mgy
0, =0.24+(. IM+.6My+. IMg) My

- m,=0.2+( 1My +.6My+. IMy) My
10y, =0.2+(. 1My +.6My+. MM v

Lateral Buckling Check Mb
Le=1.00L
A =Le/ryy
v=Fn (x.Le,ryy.\)
ALT= 0.V AABw
pb =Fn (py.Ai1)
Mb = Sxx.pb< Mc

ro=mpr.MLvMy

r=F/Pey
AOALTH A (to+1c)

Aa=17.15¢ 1)/ (totre)

Mor= My(1-Fo/Pey)

Classification and Properties (BS 5950: 2000)

254x146 UB 31 [S 275}
8.49,36.5,275,34.84,92.95,0
1,5-6,8& 10

25.636/248.886 =
275x393.1<1.2x 275 x 351.18 =
39.67x 275 =

34.838/1090.925 =

393.1, 0.032

392.43 x 275
(89.538/107.91972+(0)'=

100x1x7.864/10.55 =
39.67x214.854/10=
100x1x1.418/3.36=
39.67x247.29/10=

Equivalent Uniform Moment Factors mLT, mx, my and myx

0.2+(.15x81+.5x72+.15x64)/90 > 0.4
0.2+(. 1x0+.6x0+.1x0)/0 > .8x0/0

0.2+( 1x47+.6x12+.1x-13)/93 = .8x47/93
0.2+(.1X0+.6x0+.1x0)/0 > .8x0/0

1x1418=

1.418/3.36

29.496, 1.418, 3.36, 42.2
0.88x0.976 x 42.24/ 1
275,36.26
393.1x270.53< 108.103 =

Combined Axial Compression and Bending to Annex I

0.844x89.5/106.3

34.8/981
(0.711+36.3+0.036+42.2)/(0.711+0.036)
17.15+1(2¢0.711+0.036)/(0.711+0.036)
106.345(1-34.8/981)

(Axial: Non-Slender)

0.103
108.103 kN.m
1090.925 KN

. 0.032
392.43 cm®
107.919 kN.m
0.688

74.5
852,325 kN
42.2
980.995 kN

0.844
1
0.405
1

1418 m

422

0.976

36.26

270.53 N/mm?
106.345kN.m

0.711
0.036
36.539
33.484
102.568

Plastic

Low Shear
OK

OK

Table 24 a

Table 24 b

Table 18
Table 26
Table 26
Table 26

Table 19

Table 16
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PHILIP WRIGHT ASSOCIATES B3 JobRef 12577
Welli Sheet :/ / Z-L
ellington St .
Madeby :PW
Westhoughton, Date :22 March 2022 / Ver, 2021.10.20
Bolton, Lancs, BL5 3YW Checked
Approved :
M= Mu(1-Fo/ Py )% 108.103(1-34.8/981)% 106.166
Moo= Mex(1-F/Pex)/(14+0.5F/Pey) 108.103(1-34.8/852.3)/(1+0.5°34.8/852.3) 101.667
Moy= Mou(1-Fo/P o)/ (1+ky(Fo/Pey)) 20.255(1-34.8/981)/(1+1.0(34.8/981)) 18.866
May=f(Ar,Arose, Miys Mob) 36.539, 33.484, 1.000, 106.166; 102.568 106.166
Ma=f(As,g, Mexs Mox) 74.540, 1.000, 107.919, 101.607 102.643
Mey=f(Ay,g, My, Moy) 42.202, 1.000, 20.255, 18.866 19.748
My My/Mex 0.405x92.9/102.6 0.367 OK
my M vMap _ 0.844x89.5/106.2 ' 0.712 OK
M. M/Mix 0.405x92.9/102.6 0.353 OK
Compare with Simplied t0 4.8.3.3 * - 0.431,0.746, 0.752 - 0.752
Compare with MoreExact to 4.8.3.3 0.396, 0.746, 0.744 : 0.746
Deflection Check - Load Case 2

In-spand < Span/360 7.26< 7864 /360 - 7.26 mm OK
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