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INTRODUCTION 

Calculations for beams required to support the proposed extension to '98. Sea Front, 
Hayling Island. 

The existing building is a single storey brick built detached bungalow with a tile covered 
timber roof. The roof is of traditional cut timber construction with strutted purlins and tile hung 
timber gables. 

The proposed extension is of single storey construction with a flat timber roof. 

The geological map, 331, Portsmouth, shows the site to be founded on River Terrace & 
Aolian deposits, described as mainly loam & clay. These overly deposits of the Bracklesham 
group, deposits of clays and sands. In absence of a site investigation, a permissible ground 
bearing pressure of 50kN/m^ has been assumed. This is to be confirmed on site when 
excavating the foundations and to be approved by building control on site. 

NOTES 

1. The lengths and spans used in these calculations are for design purposes only and 
should not be used as a basis for ordering materials 

2. These calculations should be approved by the Local Authohty Building Department or 
other Authorised Authority, before work commences 

3. Design responsibility is limited only to those elements of the structure specifically 
referred to in these calculations 

4. It is recommended that a competent contractor carhes out the work and as such will 
be fully responsible for the design, installation and execution of all temporary works 
necessary to support the structure during the works 

5. The contractor will be fully responsible for the design of all construction details. 

6. These calculations are to be read in conjunction with the latest relevant Architectural 
Drawings, Specifications and any Client relevant specifications and details. 

7. Barron and Partners accept no responsibility with regard to errors in the scaling of 
dimensions from drawings supplied by others, all dimensions should be checked on 
site. 
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SCHEDULE OF DESIGN STANDARDS 

STEELWORK 
BS4: Structural steel sections 
BS3692: Specification for ISO metric precision hexagon bolts, screws and nuts. Metric units. 
BS4190: Specification for ISO methc black hexagon bolts, screws and nuts. 
BS4320: Specification for metal washers for general engineering purposes. Metric units. 
BS4360: Specification for weldable structural steels 
BS4848: Specification for hot rolled structural sections. Hollow units and angles 
BS5493: Protective coating of iron and steel structures against corrosion. 
BS5950: Structural Use of steelwork 

Part 1 Design in simple and continuous construction: hot rolled sections. 
Part 2 Specification for materials, fabhcation and erection: hot rolled sections. 
Part 3 Design in composite construction. 
Part 4 Design of floors with profiled steel sheeting 
Part 5 Design of cold formed sections 

CONCRETE 
BS8110: Structural use of concrete 
BS4449: Specification for carbon steel bars for the reinforcement of concrete 
BS4483: Specification for steel fabric for the reinforcement of concrete 

TIMBER 

BS5268: Structural use of Timber 

MASONRY 

BS5628: Structural use of Masonry 

LOADINGS 
BS648: Schedule of weights of building matehals 
BS6399: Loading for Buildings 

Part 1 Dead and imposed loading 
Part 2 Wind Loads 
Part 3 Imposed roof loads 
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LOADING 

Roof on slope Loading (plan = /cos G) 
Existing 
Tiles 0.62 kN/m^ 
Felt and Battens 0.10 kN/m^ 
Rafters 0.13 kN/m' 

Dead load 0.85 kN/m' 

9 = 35̂ ^ 

Domestic Floor 
Floor Finish 
Flooring 
Joists 
Ceiling 
Services 

0.05 kN/m̂  
0.13 kN/m̂  
0.15 kN/m̂  
0.16 kN/m̂  
0.15 kN/m̂  

Dead Load (Plan Loading) 1.04 kN/m^ 

Live Load (Plan Loading) 0.75 kN/m^ 
Dead Load 0.64 kN/m' 

Live Load 1.50 kN/m' 
Roof Space 
Ceiling Joists 
Insulation 
Services 
Ceiling 

Dead Load 
Live Load 

External Brick wall 
Bhck 
Insulation 
Block 
Plaster 

Dead Load 

0.10 kN/m^ 
0.05 kN/m^ 
0.15 kN/m^ 
0.16 kN/m^ 
0.46 kN/m'' 
0.25 kN/m^ 

2.03 kN/m^ 
0.02 kN/m^ 
1.01 kN/m^ 
0.14 kN/m^ 
3.20 kN/m^ 

Flat roof 
Solar Chippings 
Felt 
Decking 
Insulation 
Ceiling 
Joists 

0.25 
0.10 
0.15 
0.05 
0.15 
0.13 

kN/m^ 
kN/m^ 
kN/m^ 
kN/m^ 
kN/m^ 
kN/m^ 

Dead load 
Live load 

0.83 
0.75 

kN/m' 
kN/m' 

Timber Gable 
Timber studs 
Felt & battens 
Tiles 

0.04 kN/m^ 
0.1 kN/m^ 
0.62 kN/m^ 

Dead load 0.76 kN/m'^ 
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Beam over lounge 

.AJI Loading Cases 

Load Diagram - Bending .Moment - Shear Force 

Summary of Data 

.Member Properties 
span 1 

Member Loading 
Span 1 

2'.5.<16 5 'J3 4 

_ - r : 
1'- ? Y 

4 5 : 4 . 3 : : 

!<M rr. 

:<N', T. , 
.<M,.TI 

c 4 : 

62 : 
: 5: 

4 . 5 ; : 
L. I J : 
4. ^ : : 

<M T\ ; 

:<M,.T. . 

;<M,rr. j 

Support Conditions 
NODES 1-2 

Analysis Results 

Nodal Deflections (002 : Spans Loaded (Serviceability: I.ODl^LOLl)) 

.Node 
Nodal Def. (mm and Degrees) 

Node 
Nodal Def. (mm and Degrees) 

.Node 
5 \ 5 V t oz ̂  5 XY 

Node 
5 X 5 V t (DZ ^ 5 XV 

I 0.00 0.00 -0.24 0.00 7 0.00 0.00 0.25 0.00 

.Nodal Deflections (Ma.ximum V alues) 

Node 
Nodal Def. (mm and Degrees) 

Node 
Nodal Def. (mm and Degrees) 

Node 
5 X ^ 5 \ t (DZ ^ 6 XV 

Node 
5 X 6 \ t (DZ ^ 5 XV 

1 0.00 0.00 -036 0.00 2 0.00 0.00 0.36 0.00 

.Nodal Deflections (Minimum Values) 

Node 
Nodal Def. (mm and Degrees) 

.Node 
.Nodal Def. (mm and Degrees) 

Node 
5 X ^ 6 V t (DZ ^ 6 XV 

.Node 
6 X 5 V t (DZ ^ 6 XV 

I 0.00 0.00 -024 0.00 

•) 
0.00 0.00 0.25 0.00 

e CIMI ind Structural CMnputer Services Limited. I Circular R,>ad. \e-.v'o-.vnahhe:.. \ntnm BT'"' )R.\. T.-I: ):s 1036 5'150 F i \ 02S 003A 5102 
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VIember Farces (OOl : All Spans Loaded iLltimate: I.4DI-1.6LI)) 

Span 

No. 

V.dal 

Force 

(k>) 

Sliear Force 

(k-N) 

Bending Vloment 

(k-N.m) 

Vlaximum 

vloment 

(k-N.m a ml 

Maximum 

Deflection 

(mm d mi 

Span 

No. 

V.dal 

Force 

(k>) Endl EndZ Endl End: 

Vlaximum 

vloment 

(k-N.m a ml 

Maximum 

Deflection 

(mm d mi 

I O.OOC 33.IS -34 2^ 0 iJO 0.00 55 S5 a 3 515 12 S5 a 3.300 

VIember Forces (Vla.ximiim V alues) 

Span 

No. 

Axial 

Force 

(k.N) 

Shear Force 

(IcN) 

Bending Vtoment 

(LN.mi 

Viaximum 

Vloment 

(IcN.m a m) 

Maximum 

Deflection 

(mm a m) 

Span 

No. 

Axial 

Force 

(k.N) Etidl End2 Endl End: 

Viaximum 

Vloment 

(IcN.m a m) 

Maximum 

Deflection 

(mm a m) 

1 O.OOC 33 IS -34 2 ' 0 00 0.00 55.85 a 3.515 12.85 a 3.300 

VIember Forces (Vlinimum V alues) 

Span Axial Shear Force Bending Vloment Vla.ximum Maximum 

No. Force (IcN) (k.N.m) Vloment Deflection 

(k.N) Endl End: Endl End: (k-N.m a m) (mm a m) 

I O.OOC 22.55 -23.20 0.00 0.00 }''.96 a 3.515 8^3 a 3.300 

Support Reactions (OO: : All Spans Loaded (Serviceability: LODI ^l.Ol. 1)) 

Node 
Support Reactions (k.N and leN.m) 

Node 
Support Reactions (k.N and kN.m) 

Node 
Rx-> (k.N) Rv t (kN) Vlz^ (k.N.m) 

Node 
Rx-> (k.N) R > t (LN) Vlz^ (k-N.m) 

1 
Total 

OOOO 
0.000 

22.551 
45.845 

0.000 
0.000 

•» 
OOOO 23 294 0.000 

Support Reactions (Vlaximum V alues) 

Node 
Support Reactions (k.N and LN.m) 

Node 
Support Reactions (k.N and k.N.m) 

Node 
R .\-» (kN) R.vt (k.N) V l / ^ (k.N.m) 

Node 
Rx-> (k.N) R > t (k-N) VIz^ (kN.m) 

1 
Total 

0.000 
0.000 

33.185 
6"̂ .454 

0.000 
0.000 

•) 
OOOO 34 269 0.000 

Support Reactions (Vlinimum V alues) 

Node 
Support Reactions (k.N and k.N.m) 

.Node 
Support Reactions (k.N and k.N.m) 

Node 
R.x-> (k.N) R y t (kN) Vlz^ (k.N.m) 

.Node 
Rx-> (kN) R v f (kN) VIz^ (kN.m) 

1 
Total 

OOOO 
0 000 

22.551 
45.845 

0.000 
0.000 

2 OOOO 23.294 OOOO 

r C i" l md Sipicmnl C •mpiiter Ser'c^s t.imi'ed. I C:r:ular R.Md. \evvto .vnabhe;. \atrm B T ' - 'IR.X. T.-i I2S 5<i'n 5'>5i» Fax ')2S )t)36 5!il2 



Vla>(erK:j\ 5 :̂ Pniieci title D: Carreni Ji'Ds-'fi"2 Sea F:i ni. Ha>ling Lsiand D "vV )rking Jix-uincnii v-alcs Beam >ver i uiige 

Barron & Partners 
Ci)nsulrini» Civil and Structural Engineers 

]H2 Winchester Roa«l. Southampton. SOU ""DH 

Email: adminiit barron-and-partners.co.uk 

Tel: |023) SirO 5155 Fax: .02J I v r ' ) 4333 

Beam & Beam-Portion ( VIember) 
Beam over lounge 

Level I - Span 1 (N.1-N.2) in Load Case 1 

Member Loading and Member Forces 
Loadinsi Comnination I LT - I 4 Dl - I 6 LI 

•::L>i - : : : . 45 ; 

- : : 2 . i i : i . > 
- : : : . 3 ^ : i . ? 
- 0 : 1 . :'3: L .L 
- : : : . ' : " : L .L 
- : : : . ^ i : 4.8 
- : : L . 4 ; : 4. e 

.<̂ i 

<N, 
<:i, <•', 
< '̂, 
< ;̂, 
;<N. 

Member Forces in Load Case 1 and Vlaximum Detlection from Load Case 2 

Span 

No. 

Axial 

Force 

(k.N) 

Shear Force 

(k.N) 

Bending Vloment 

(k.N.m) 

Vlaximum 

Vloment 

(k-N.m a m) 

.Vlaximum 

Deflection 

(mm a m) 

Span 

No. 

Axial 

Force 

(k.N) Endl End 2 F ndi Knd2 

Vlaximum 

Vloment 

(k-N.m a m) 

.Vlaximum 

Deflection 

(mm a m) 

O.OOC 33.18 -34 2^ 0.00 0.00 55.S5 a 3.515 0.01 a 3.300 

Classification and Properties (BS 5950: 2000) 
Scctiofi 305x165 LB 46 [S 275] 
Class = Fntb T.d t.pv,F..Mx.Mv i ^.02. 39.58. 2"5. 0. 55 35. 0 
Auto Design Load Ca.NCs I 

Moment Capacit> Check Mc 
F\ P'. 0486 33S.946 = 
VL- = pv Sxx<1.2 pv Zxx 2"5 x 720< I 2 x 2^5 x 645 S = 
WKWc 55.835 lOS = 

Equivalent Lniform .Moment Factor mLT 
ml r=0 2-( 15VI;- >V| - V|m..x 

Lateral Bucklinj^ Check Mb 
Le = 1.2L-2D 
>. = Le rv 
V = Fn (x.Le.rv.X) 
/ . L P = U.V.;, A 

pb = Fn (py./.LF) 
VIb = Sx.pb< .VIc 
VIA,l Mb mi r l 

( A.xial Non-Slender) Pla-stie 

OOOI Lovv Shear 
h>S kN m 

1 5x44- 5x5f)- 15x4', 56 > •) 44 

1.2 X 6.6 - 2 X I) 30^ = 
S 533 3.91 
2 ' 255. 3.533. 5.^>l. 2IS 33 
0.891 X 0.698 X 213 33^ 1 
2'5. 135 34 
720 X 7S.5I< 198 = 
55 335 (56 523 0^45 ) 

Deflection Check - Load Case 2 
5 < Span 360 37 < 6600 360 

0 232 

0 )̂45 

3 533 m 
213 33 
0 6*̂ 8 

135 U 
78 51 \ mm-
>6 523 kN m 

0 934 

3 7 mm 

OK 

Table 13 

OK 
fable ly 

Table 16 

OK 

OK 

(" Civil anil Siriictunl C >mruier S''r\ice> Limited. I Circular R.>a«l. Ni'u,i.>\vnahhev Ci Xntnm BT'"• DR A r - l : o:>< l"'?^ Fix ')2S )'i '6 51 02 
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• 
• ^ -

-

/ 3 - .' - ^ A «• - O 

r ^ 

/ 
y 

- ^-^^ yyy. 

Cavity Wall 'CXL' 
Fabricated Lintels 

110mm 

' •~A'' \ 
;x,x 'Crr;-' 

110-115mm 

2100-3000 33C0-48C0 5100 5400 5700 5000 6300 6600 

33 "" 

• 
54 Zi. 

4-1 3 Al 44 J 

'4235 42'3; 4255 4235' 4^5 
• 

4255 "4235 

5.: 5 :C 5 'S. : 5" ' 

5c 56 5c 5c 5c 5r 
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