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Site:

Job: 2SF Puctotouten AT Page os
Job number: File copy
ProSteel 5.31b 532023 GAVIN.PS5 Printed 20 Feb 2009 13:08
Beam: EXISTING REAR WALL - INNER LEAF Span: 3.2 m.
Load name Loading w1 Start x1 Loading w2 End x2 R1comp R2comp
U D Roof + Wall + 1st+ sk 142 0 L 22.72 22.72
U L Roof + Wall + 1se+Sim+ 55 0 L 8.80 8.80
: Unfactored reactions ( kN) Total: 31.52 31.52
Dead: 22.72 22.72
Live: 8.80 8.80
Total load: 63.04/91.78 kN Unfactored/Factored 45.89 45.89

Load types: U:.UDL D: Dead, L: Live (positions in m. from R1)
Maximum B.M. (factored) = 36.7 kNm at 1.60 m. from R1
Maximum S.F. (factored) = 45.9 kN at R1
Live load deflection = 7.51 x 1e8/El at 1.60 m. from R1 (E in N/mm?, | in cm?)
Total deflection = 26.9 x 1e8/El at 1.60 m. from R1

Dead : :
20 grmmsionis R ———

\ » N\ 20
5 N é
3% ; ; 7T, U S
. ; : e ;
1I 5 3 60
25:23 5[3)) Beam loading zﬁjgﬁ EE)) Shear force and bending moment

Beam calculation to BS5950-1:2000 using S275 steel

SECTION SIZE : 180 x 90 x 26 PFC §275
D=180.0 mm B8=90.0mm t=6.5mm T=12.5mm 1,=1,820 cm? ry=2.89 cm S,=232 cm®

Section classification: T = 12.5mm p, = 275 N/mm? g = 1
(Table 11) Flange: b/T = 80.0/12.5 = 7.20 (<=9¢: Class 1 plastic)
Web: dit=131.0/6.5 = 20.2 (<=40¢: Class 1 plastic)
For design purposes section classification is Class 2, compact

Shear capacity = 0.6 p, tD = 0.6 x 275 x 6.5 x 180.0/1000 = 193 kN (>=45.9) OK
Maximum moment = 36.71 kNm at 1.60 m. from R1

Moment capacity, M, = p,.S, = 275 x 232/1000 = 63.80 kNm OK

Beam is laterally restrained at supports only: effective length = 1.2L+2D

Effective length (L) = 4.20m Slenderness, A (Lg/r,) = 4.20 x 100/2.89 = 145.3
Buckling parameter (u) = 0.950 Slenderness factor (v) = 0.605 (x = 12.8; A/x = 11.4)
B.. = 1.000 (Class 1/2 compact) . Equivalent slenderness (A ;) = u.v.A./B, = 83.58

Bending strength, p, = 156.9 N/mm?

Maximum moment within segment, M, = 36.71 kNm

Equivalent uniform moment factor, m,y = 0.925 (M,=27.5, M;=36.7, M,=27.5)
Equivalent uniform moment = 0.925 x 36.71 = 33.96 kNm

Buckling resistance moment, M,, = p,.S, = 156.9 x 232/1000 = 36.40 kNm OK

Web buckling and crushing have not been checked

LL deflection = 7.508 x 1e8/205,000 x 1820 = 2.0 mm (L/1590) OK
TL deflection = 26.89 x 1e8/205,000 x 1820 = 7.2 mm (L/444)
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Site:

Job: 37 Pureceoutt WA Page og¢
Job number: File copy
ProSteel 5.31b 532023 GAVIN.PSS Printed 20 Feb 2009 13:08
Beam: EXISTING REAR WALL - OUTER LEAF Span: 3.2 m.
Load name Loading w1 Start x1 Loading w2 End x2 Ricomp  R2comp
U D Roof + Wall + Swt 8.4 0 L 13.44 13.44
U L Roof + Wall + Swk 1.2 0 L 1.92 1.92
: Unfactored reactions ( kN) Total: 15.36 15.36
Dead: 13.44 13.44
Live: 1.92 1.92
Total load: 30.72/43.78 kN Unfactored/Factored 21.89 21.89 -

Load types: U:.UDL D: Dead; L: Live (positions in m. from R1)

Maximum B.M. (factored) = 17.5 kNm at 1.60 m. from R1

Maximum S.F. (factored) = 21.9 kN at R1 :
Live load deflection = 1.64 x 1e8/E| at 1.60 m. from R4 (E in Nf/mm?2, tin cm?)
Total deflection = 13.1 x 1e8/E! at 1.60 m. from R1

£ Total kN
Dead
Live

R
f
3
. : 13.44 (D .
1.92 () Beam loading ?,92 EL)) Shear force and bending moment

Beam calculation to BS5950-1:2000 using S275 steel

SECTION SIZE : 180 x 90 x 26 PFC S275
D=180.0mm B=90.0mm t=6.5mm T=12.5mm 1=1,820cm* r=2.89cm §,=232cm®

Section classification: T = 12.5mm p, = 275 N/mm? ¢ = 1
(Table 11) Flange: b/T = 90.0/12.5 = 7.20 (<=9¢: Class 1 plastic)
Web: dit=131.0/6.5 = 20.2 (<=40¢: Class 1 plastic)
For design purposes section classification is Class 2, compact

Shear capacity = 0.6 p,tD = 0.6 x 275 x 6.5 x 180.0/1000 = 193 kN (>=21.9) OK
Maximum moment = 17.51 kNm at 1.60 m. from R1

Moment capacity, M, = Py-Sy = 275 x 232/1000 = 63.80 kNm OK

Beam is laterally restrained at supports only: effective length = 1.2L+2D

Effective length (L:) = 4.20m Slenderness, A (Le/r,) = 4.20 x 100/2.89 = 145.3
Buckling parameter (u) = 0.950 - Slenderness factor (v) = 0.605 (x = 12.8; M/x = 11.4)
B, = 1.000 (Class 1/2 compact) Equivalent slenderness (A1) = u.v.A./B,, = 83.58

Bending strength, p, = 156.9 N/mm?

Maximum moment within segment, M, = 17.51 kNm

Equivalent uniform moment factor, m,+ = 0.925 (M,=13.1, M,=17.5, M,=13.1)
Equivalent uniform moment = 0.925 x 17.51 = 16.20 kNm

Buckling resistance moment, M, = p,.S, = 156.9 x 232/1000 = 36.40 kNm OK

Web buckling and crushing have not been checked

LL deflection = 1.638 x 1e8/205,000 x 1820 = 0.4 mm (L/7288) OK
TL deflection = 13.11 x 1e8/205,000 x 1820 = 3.5 mm (L/911)
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Site: 37 PULBOROUGH WAY

Job: Page og
Job number: File copy
SuperBeam 4.51b 0 . gavin.SBW Printed 20 Feh 2009 13:11
Beam: Typical Flat Roof Joist Span: 3.9m.
Load name Loading w1 Start x1 Loading w2 End x2 Ricomp, R2comp
U D Flat Roof 0.85x0.6 0 L 0.99 0.99
U L Flat Roof .60x0.6 0 L 0.70 0.70
Total load: 3.39 kN 1.70 1.70
Dead: 0.99 0.99
Live: 0.70 0.70

Load types: U.UDL D: Dead; L: Live (positions in m. from R1)

Maximum B.M. = 1.65 kNm at 1.95 m. from R1

Maximum S.F. = 1.70 kN at R1

Live load deflection = 1.08 x 1e8/El at 1.95 m. from R1 (E in N/mm?2, I in cm*)

Total deflection = 2.62 x 1e8/El at 1.95 m. from R1

Timber beam calculation to BS5268 Part 2: 2002 using C16 timber

Use 50 Xx 195 C16 & co max cfc.

z=316.9cm® |=3090cm*

Timber grade: C16 Load sharing system: Kgz=1.1

K; (loading duration factor) = 1.25 K, (depth factor) = 1.049 Kg (load sharing factor) = 1.1
E = 8800N/mm? (E,..,)

Permissible bending stress, oy, aqm = O g-Ks-K7.Kg = 5.3 X 1.25 x 1.049 x 1.1 = 7.64 N/mm?
Applied bending stress, o, , = 1.65 x 1000/316.9 = 5.22 N/mm? OK

Permissible shear stress, t,4m 4 = 15K Kg = 0.67 x 1.25 x 1.1 = 0.92 N/mm?

Applied shear stress, 1, = 1.70 x 1000 x 3/2 x 50 x 195 = 0.26 N/mm? OK

Bending deflection = 2.62 x 1e8/8800 x 3090 = 9.64 mm

Mid-span shear deflection = 1.2 x 1.65 x 1e6/((E/16) x 50 x 185) = 0.37 mm

Total deflection = 9.64 + 0.37 = 10.01 mm (0.0026 L) <=0.003L OK

ARUN DISTRICT COUNCIL FP/92/09/




Site: 37 Puleofouss e

Job: Page 09
Job number: File copy
ProSteel 5.3th 532023 GAVIN.PS§ Printed 20 Feb 2009 13:08
Beam: KITCHEN / LIVING WALL , Span: 2.5 m.
Load name Loading w1 Start x1 Loading w2 End x2 R1icomp R2comp
U D 1stFLOOR 1.0x6.1x0.5 0 L 3.81 3.81
U L 1stFLOOR 1.5x6.1x0.5 0 L 572 572
U D sfwt 0.3 0 L 0.38 0.38
Unfactored reactions ( kN) Total: 9.91 9.91
Dead: 4.19 4.19
. . Live: 572 5.72
Total load: 19.81/30.02 kN Unfactored/Factored 15.01 15.01

Load types: U:UDL D: Dead; L: Live (positions in m. from R1)

Maximum B.M. (factored) = 8.38 kNm at 1.25 m. from R1

Maximum S.F. (factored) = 15.0 kN at R1

Live load deflection = 2.33 x 1e8/El at 1.25 m. from R1 (E in N/mm?2, | in cm*%)
Total deflection = 4.03 x 1e8/El at 1.25 m. from R1

Beam calculation fo BS5950-1:2000 using S275 steel

SECTION SIZE : 152 x 89 x 16 UB S275
D=152.4 mm B=88.7 mm t=45mm T=7.7 mm [,=834 cm* r=2.10cm $§,=123 cm®

Section classification: T = 7.7mm p, =275 N/mm? ¢ = 1
(Table 11) Flange: b/T = 44.3/7.7 = 5.76 (<=9¢: Class 1 plastic)
Web: d/t=121.8/4.5=27.1 (<=80¢: Class 1 plastic)
For design purposes section classification is Class 2, compact

Shear capacity = 0.6 p, tD = 0.6 x 275 x 4.5 x 152.4/1000 = 113 kN (>=15.0) OK
Maximum moment = 9.383 kNm at 1.25 m. from R1

Moment capacity, M, = p,.S, = 275 x 123/1000 = 33.83 kNm OK

Beam is laterally restrained at supports only: effective length = 1.2L+2D

Effective length (Lg) = 3.30m ' Slenderness, A (Lg/r,) =3.30 x 100/2.1b =1574
Buckling parameter (u) = 0.889 Slenderness factor (v) = 0.698 (x = 19.6; A/x = 8.03)

B = 1.000 (Class 1/2 compact) Equivalent slenderness (A 1) = u.v.A./B,, = 97.59
Bending strength, p, = 129.1 N/mm? _

Maximum moment within segment, M, = 9.383 kNm

Equivalent uniform moment factor, m,y = 0.925 (M,=7.04, M,=9.38, M,=7.04)
Equivalent uniform moment = 0.925 x 9.383 = 8.679 kNm

Buckling resistance moment, M, = p,.S, = 129.1 x 123/1000 = 15.88 kNm OK

Check unstiffened web capacity with load of 15.01 kN
C1=37.9kN; C2=1.24 kN/mm; C4 =129; K = min{0.5+(a,/1.4d),1.0}; p., = 275N/mm?
(for derivation of C factors see Steelwork Design Guide to BS5950-1:2000 6th ed.)
Bearing capacity, P,, = C1+b,C2 (b, taken as zero) Buckling capacity, P, = K./(C4.P,)
With b,=0, unstiffened web buckling capacity, P, = 34.9kN: no minimum stiff bearing length required

LL deflection = 2.327 x 1e8/205,000 x 834 = 1.4 mm (L/1837) OK
TL deflection = 4.030 x 1e8/205,000 x 834 = 2.4 mm (L/1060)

ARUN DISTRICT COUNCIL FP/92/09/




Site: 37 PULBOROUGH WAY

Job: Page 1o
Job number: File copy
SuperBeam 4.51b 0 gavin.SBW Printed 20 Feb 2009 13:11
Beam: KITCHEN / LIVING WALL Span: 2.5 m.
Load name Loading w1 Start x1 Loading w2 End x2 R1comp R2comp
U D 1stFLOOR 1%6.1x0.5 0 L 3.81 3.81
U L 1stFLOOR 1.5x6.1x0.5 0 L 572 572
Total load: 19.06 kN 9.53 9.53
Dead: 3.81 3.81
Live: 572 572

Load types: U:.UDL D: Dead; L: Live (positions in m. from R1)

Maximum B.M. = 5.96 kNm at 1.25 m. from R1

Maximum S.F. = 9.53 kN atR1

Live load deflection = 2.33 x 1e8/El at 1.25 m. from R1 (E in N/mm?2, | in cm?)

Total deflection = 3.88 x 1e8/El at 1.25 m. from R1

Timber beam calculation to BS5268 Part 2: 2002 using C24 timber

Use 3no 50 x 175 C24

z=7656cm® |=6699 cm*

Timber grade: C24 3 members acting together: Kg=1.1

K; (loading duration factor) = 1.25 K, (depth factor) = 1.061 Kg (load sharing factor) = 1.1
E =7200 x 1.21 = 8712N/mm? (E ;. Ko)

Permissible bending stress, 6, .4 = OmgKsK7.Kg = 7.5 % 1.25x 1.061 x 1.1 = 10.94 N/mm?
Applied bending stress, Oma = 5.96 x 1000/765.6 = 7.78 N/mm? OK

Permissible shear stress, 1,4, = 75 -K3.Kg = 0.71 x 1.25 x 1.1 = 0.98 N/mm?

Applied shear stress, 1, = 9.53 x 1000 x 3/2 x 150 x 175 = 0.54 N/mm? OK

Bending deflection = 3.88 x 1e8/8712 x 6699 = 6.64 mm

Mid-span shear deflection = 1.2 x 5.96 x 1e6/((E/16) x 150 x 175) = 0.50 mm

Total deflection = 6.64 + 0.50 = 7.14 mm (0.0029 L) <=0.003L OK
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