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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

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

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

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

It is recommended that a competent contractor carries 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

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

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

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:

BS3692:
BS4190:
BS4320:
BS4360:
BS4848:
BS5493:
BS5950:

Structural steel sections

Specification for ISO metric precision hexagon bolts, screws and nuts. Metric units.
Specification for ISO metric black hexagon bolts, screws and nuts.
Specification for metal washers for general engineering purposes. Metric units.
Specification for weldable structural steels

Specification for hot rolled structural sections. Hollow units and angles
Protective coating of iron and steel structures against corrosion.

Structural Use of steelwork

Part 1 Design in simple and continuous construction: hot rolled sections.

Part 2 Specification for materials, fabrication 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:
BS4449:
BS4483:

TIMBER
BS5268:

Structural use of concrete
Specification for carbon steel bars for the reinforcement of concrete
Specification for steel fabric for the reinforcement of concrete

Structural use of Timber

MASONRY

BS5628:

Structural use of Masonry

LOADINGS

BS648:

BS6399:

Schedule of weights of building materials
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 8) 8 = 35°
Existing
Tiles 0.62 kN/m? Domestic Floor
Felt and Battens 0.10 kN/m? Floor Finish 0.05 kN/m?
Rafters 0.13 kN/m? Flooring 0.13 kN/m?
Dead load 0.85 kN/m? Joists 0.15 kN/m?
Ceiling 0.16 kN/m?
Services 0.15 kN/m?
Dead Load (Plan Loading) 1.04 kN/m? Dead Load 0.64 kN/m*
Live Load (Plan Loading) 0.75 kN/m?
Live Load 1.50 kN/m?
Roof Space
Ceiling Joists 0.10 kN/m?
Insulation 0.05 kN/m? Flat roof
Services 0.15 kN/m? Solar Chippings 0.25 kN/m?
Ceiling 0.16 kN/m? Felt 0.10 kN/m?
Dead Load 0.46 kN/m’ Decking 0.15 kN/m?
Live Load 0.25 kN/m? Insulation 0.05 kN/m?
Ceiling 0.15 kN/m?
Joists 0.13 kN/m?
External Brick wall Dead load  0.83 kN/m?
Brick 2.03 kN/m? Live load 0.75 kN/m?
Insulation 0.02 kN/m?
Block 1.01 kN/m? Timber Gable
Plaster 0.14 kN/m? Timber studs 0.04 kN/m?
Dead Load  3.20 kN/m? Felt & battens 0.1 kN/m?
Tiles 0.62 kN/m?
Dead load 0.76 kN/m®
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Beam over lounge
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All Loading Cases
Load Diagram - Bending Moment - Shear Force

Summary of Data

Member Properties
Span |

M e 3%8xlé3 I3 458 [3

Member Loading

Span |
. DOLW 4§52 N/ m gl UC =ipe 54 N
______ - %3 KN/m ol PY =002 .92 L <N, m
BE B = 236 . TG KN, m B ~GDZ 827 4.9 '
Li P = 397 4a 300 &M, m DLl 2 = B0 L.l <M, m
Bl 25 - B L W <N, Bl Py =g . 72 1.4 Jedi, i
Bt P¥ =i 8 1.3 kil m

Support Conditions

NODES 1-2

By L 1. L

Analysis Results

Nodal Deflections (002 : All Spans Loaded (Serviceability: [1.OD1+1.0L1))
) Nodal Def. (mm and Degrees) ) Nodal Def. (mm and Degrees)
Node Node
5X =2 53Y A YA 5 XY §X 2 Y A4 YA 5 XY
l 0.00 0.00 -0.24 0.00 2 0.00 0.00 0.25 0.00
Nodal Deflections (Maximum Values)
) Nodal Def. (mm and Degrees) ) Nodal Def. (mm and Degrees)
Node Node
53X =2 5Y A GZ A 5 XY 55X 2 Y A OZ A 5 XY
l 0.00 0.00 -0.36 0.00 2 0.00 0.00 0.36 0.00
Nodal Deflections (Minimum Values)
) Nodal Def. (mm and Degrees) . Nodal Def. (mm and Degrees)
Node Node
53X 5Y A OZ A & XY 55X = 5Y A L A 5 XY
1 0.00 0.00 -0.24 0.00 2 0.00 0.00 0.23 0.00

€ Civil ind Strucrural Computer Services Limited. | Crrcular Road. Newrownabbey. Co

Antrim BT37 ORA. Tzl 228 9036 3930 Fax

)28 9036 3102
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Member Forces (001 : All Spans Loaded (Ultimate: 1.4D1-1.6L1))

Span Axial Shear Force ] Bending Vioment ]\ Maximum Maximum
No. | Force (kN) (kN.m) i Vloment Deflection
(kN) Endl End2 End| End2 | (kN.m Z m) (mm a m)
1
| ')“)IJC] 33.18 -34.27 0 ill)L 0 'JIJI 53385 @ 3313 12.85 a2 3.300
Member Forces (Maximum Values)
Span \xial Shear Force I Bending Moment : VMaximum Maximum
No. Force (kN) (kN.m) Moment Deflection
(KN) Endl End2 Endl End2 (kN.m @ m) (mm @ m)
1 0.00C 33.18 -34.27 0.00 0 l)l)l 55.83 @ 3515 12.835@ 3.300
Member Forces (Minimum Values)
Span Axial Shear Force Bending Moment Maximum Maximum
No. Force (kN) (kN.m) Moment Deflection
(kN) Endl End2 Endl End2 (kN.m @ m) (mm @ m)
l 0.00C 22.53 -23.29 0.00 0.00 3796 @ 3.515 8.73 i@ 3300
Support Reactions (002 : All Spans Loaded (Serviceability: 1.0D1+1.0L1))
Sk Support Reactions (kN and kN.m) S Support Reactions (kN and kN.m)
Node Node
Rx=» (kN) Ry 4 (kN) MzA (kKN.m) Rx=¥» (kN) Ry (kN) Mz?A (kN.m)
1 0.000 22.551 0.000 2 0.000 23.294 0.000
Total 0.000 45.345 0.000
| Support Reactions (Maximum Values)
Nod Support Reactions (kN and kN.m) Nod Support Reactions (kN and kN.m)
Node ode
Rx=» (kN) Ry (kN) MzA (kN.m) Rx=> (kN) RyA (kN) MzA (kN.m)
| 0.000 33.185 0.000 2 0.000 34.269 0.000
Total 0.000 67.454 0.000

Support Reactions (Minimum Values)

- Support Reactions (kN and kN.m) Kl Support Reactions (kN and kN.m)
Node Node
Rx=» (kN) Ry (kN) MzA (kN.m) Rx< (kN) RyA (kN) MzA (kN.m)
1 0000 22.551 0.000 2 0.000 23.294 0 000
Total 0.000 435.845 0.000

€ Civil and Structural Computer Sercas Limited, | Circular Road. Newrownabbey Co. Aatrm BT37 ORAL Tl 028 9036 3930 Fax: 0238 9036 5102
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Beam & Beam-Portion (Member)
Beam over lounge
Level 1 - Span I (N.1-N.2) in Load Case 1

Member Loading and Member Forces Scniog Momess s e C i
Loading Combination | LT~ 14 DI =16 LI
5 iy R . 433 KN /m
s il o g g [
3 = = g2 ¥, 2 <, m
EL & = 87 ha £93 ( m
e o = g dal <M ,m
S - ‘ Z 1.3 <M, m
E:i & = P & 1.3 K M
Member Forces in Load Case | and Maximum Deflection from Load Case 2
Span Axial Shear Force Bending Moment Maximum Maximum
No. | Force (kN) (kN.m) Moment Deflection
(kN) End1 End2 End! End2 (kN.m @ m) (mm @ m)
l 0.00C 35.18 -34.27 0.00 O.()Ol 35.85 @ 3.315 0.01 '@ 3.300
Classification and Properties (BS 5950: 2000)
Section 303165 UB 46 [S 275]
Class = Fnib T.d tpy . F.Mx My 7.02,39.38, 275,0.55.83.0 (Axial: Non-Slender) Plastic
\uto Design Load Cases |
Moment Capacity Check Me
Fv Py 0.436 3339406 = 0.001  Low Shear
Me = py Sxx<l.2 py.Zxx 275 x T20<1.2x 275 x 6458 = 198 kN.m
MA Me 35.835 198 = 0.282 oK
Equivalent Uniform Moment Factor mLT
mi =02+ 15Ma= SVEe 15V Mina 024 154 = 5456~ 15447156 > 0 44 0.945 Table 13
Lateral Buckling Check Mb
Le=4.2[.2D 1.2x6.6-2x0307 = 3333 m
A =Lery 8.533/3.91 21333 OK
v = Fn (x.Lerry.A) 27.255,8.533,3.91,218.33 0698 Table 19
ALT =W B 0.391 x 0.698 < 21833 | 135 34
pb = Fn (py.ALr) 275,135.84 7851 N.mm? Table 16
Mb = Sx.pbg Mc T20x 7851 [98 = 56 528 kN.m
MA CMb mer) 33.835 7 (56.523 ' 0.945) 0.934 OK
Deflection Check - Load Case 2
5 < Span 360 3.7 < 6600 360 3.7 mm OK
¢ Civil and Structural Computer Services Limited, | Circular Road, Newrownabhey Co Antom BTI7ORA, Tal: 028 9036 3930 Fax- 028 9016 5102
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Cavity Wall ‘CXL’

Fabricated Lintels

110mm 110-115mm

Standard lengths (mm)  2100-3000 3300-4800 5100 5400 5700 6000 6300 6600 ———tat
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