
REPLACEMENT CONSERVATORY ROOF

(to Eurocodes)
STRUCTURAL CALCULATIONS



INTRODUCTION
The design objective is to provide an alternative or replacement roof to existing glazed conservatory roofs.

Having experienced the wide variation of temperatures during the summer and winter months of the year 
occupiers are requesting changes to the roof structure to make the climatic conditions more bearable within. The 
extremes of cold winter evenings and the hot summer days make the internal conditions usually
un-bearable and the conservatory a room to avoid.

By changing the roof construction from glazed to a solid surface and including insulation this provides the 
conditions for a more habitable building.

The selected use of lightweight materials such as profiled steel tiling and aluminium rafters has kept the weight of 
the structure to that not much more than a  twin wall plastic cladding and less than a double glazed system.

The aluminium eaves beam can be  built off the existing conservatory wall mullions. If the existing are not 
suitable then additional reinforced posts are added to accommodate the structure. The rafter and hip beams are 
then built off the ring beams and covered with a plywood decking fixed through to the rafters thus providing 
lateral stability to the structure against normal roof loadings. A breathable membrain and timber battens to 
which the ExtraLight cladding is fixed. Insulation is fixed between the rafters and across the underside before 
underlining with membrain and plasterboard finish. The roof construction can be trimmed out to accept 
rooflights. The suitability of the existing and or any new supporting mullions should be checked out or specified 
by a suitably qualified person with the approval of the Local Building Control.

ExtraLight Shingle comes in a choice of natural weathered tones to recreate the visual appeal of a clay tiled roof, 
carefully selected to match most traditional roofs. The fascia, soffit and gutters can also be matched to the 
customers requirements.

With the addition of this construction the conservatory may now be classified as a sun room and then require 
Building Regulation approval for the conversion. A porch classification may be exempt but should be qualified 
by the Local Authority Building Control for comfirmation.

Suitability of existing construction and  foundations should be confirmed by a structural engineer for the change 
of loadings and the results and recommendations forwarded to and approved by the Local Authority. 

Completely new buildings will be built off suitable foundations of concrete strip, reinforced concrete raft or 
proprietry piled system.

The walls will match the existing house to the satisfaction of local planning requirements and be within the 
requirements of current Building Regulations. All glazing will be double glazed sealed units meeting the 
requirements of the Building Regulations regarding thermal values, have resistance to solar rays and have self 
cleaning coating.  The roof structure will be supported off reinforced structural mullions within the framework 
construction and securely supported and fixed to the masonry walls or foundations. The floor construction will 
be to the clients requirements and will comply with current Building Regulations and practises.

In the event of the new building being used as a habitable room  i.e. no seperating door in an opening between it 
and the existing property, there may be a need to increase insulation levels within the existing property in order 
to maintain or improve the existing thermal values.
Our representitive or engineer will advise accordingly to satisfy the legislation. 
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Eaves beam

100mm PIR or 100mm EPS 
insulation between rafters

25mm PIR Insulation 

12,5 plasterboard on 500g poly membrain 
on 60mm Recticel PIR Insulation ( 0.15 'U' 
value ) fixed to underside of rafters

    Ridge beam 

EXTRALIGHT ridge capping

Sections Showing New Wall and Roof Construction

WALLING. ( 0.28W/m²k 'U' value)
102mm Facing brick. 25mm cavity to 50mm thick
'CELOTEX' - CW3050 installed in accordance with
the manufacturers instructions. Fit the boards
between the wall ties, and secure in place with a retaining 
clip on each tie. Ensure that horizontal
and vertical joints are tightly butted to minimise heatloss. 
100mm thick 'THERMALITE - Turbo' Concrete block
inner skin. Close cavities with proprietary cavity closers. 
200mm long Stainless steel wall ties to BS1243. Stagger 
spaced 900horz. x 450vert. at openings 225vert. Tie all 
proposed masonry walls to existing with 'Furfix' adjustable 
tie system, or any similar approved. Installed to the 
manufacturers recommendations. Internal finish 12,5mm 
Plasterboard with finish skim on plaster dabs. Subject to 
Local Authority approval where appropriate

FLOOR.
75mm Sand / Cement screed with reinforcing mesh on 
80mm 'Celotex' underfloor insulation, with joints closely 
butted and taped with 75mm wide masking tape on 
1200.G.Poly DPM continuous with DPC. 125mm thick 
Concrete floor with A193 Fabric reinforcment 30mm up 
from bottom. 1:3:6mix. 19mm max agg size. 50mm Sand 
Blinding on 100mm min consolidated hardcore.
Subject to Local Autority approval where appropriate.

Box gutter fixed to
uPVC fascia board
fixed to eaves beam

GLAZING
'Celsius Elite' double glazed 
sealed units in upvc framework 
having 'U'  value of 0.9 W/
sq.mk

ROOF  'U' value  0.15W/m²k

ground level

dpc

15
0

  m
in

Wall foundations to suit
loadings and ground
conditions and to
satisfaction of Local
Authority where appropriate.

EXTRALIGHT lightweight roofing 
0.45 mm thick  on 19 x 38 treated 
timber battens running vertically on 
breathable membrain on 12mm 
exterior grade plywood fixed to top 
of roof rafter with screw fixings @ 
150crs.

19 x 38 batten
fixed to top of roof
rafter and plywood
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Sections Showing Alternative New Floor Constructions

75mm Sand / Cement screed with reinforcing mesh on 
80mm 'Celotex' underfloor insulation, with joints closely 
butted and taped with 75mm wide masking tape on 
1200.G.Poly DPM continuous with DPC. 125mm thick 
Concrete floor with A193 Fabric reinforcment 30mm up 
from bottom. 1:3:6mix. 19mm max agg size. 50mm Sand 
Blinding on 100mm min consolidated hardcore. Subject 
to Local Autority approval where appropriate.

dpc

15
0

  m
in

ground level
Wall foundations to suit 
loadings and ground 
conditions and to 
satisfaction of Local 
Authority where appropriate.

dpc

15
0

  m
in

ground level

Wall foundations to suit 
loadings and ground 
conditions and to 
satisfaction of Local 
Authority where appropriate.

25mm T&G Floor boards on  timber floor
joists @ 400crs max. Timber noggins at
mid span. 30 x 5 Galv.m.stl straps to
wall @ 1600crs max, with timber noggins
under. 80mm 'Celotex' underfloor insulation
or any similar approved suspended between
floor joists on 25mm netlon netting, leaving a
min 125mm ventilated air space between joists
and oversite. Floor Joists supported in
galvanised steel joist hangers, on horz.
'Ruberoid' - Hyload dpc. 50mm thick concrete oversite.
Subject to Local Authority approval where appropriate.

concrete oversite

12
5 

m
in

  

Suspended Timber Floor

Solid Concrete Floor
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The gable framework is constructed and insulated similar to the roof slope
with  the outer cladding material to the satisfaction of the client
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Rafter Span
Roof Rafter Centres
(  ideal  -  600 mm  )

450mm

600mm

750mm

800mm

900mm

3200mm

2850mm

2700mm

2650mm

2550mm

Rafter Span Tables 

The maximum length of rafter is governed by the permitted deflection ( 1/300 of span ).
The max. permitted  bending stress is 160 n/sq.mm.  ( proof stress for  6063-T6  =  160 n/sq.mm  )

Eaves Beam  Maximum Clear Span 

2400mm

eg : over double doors

Hip Beam  Maximum Span  -  4900mm
Profile  205980

Profile  206959

Profile  203659

Rafter Span Rafter Span Rafter Span

ExtraLight
Redland 
Cambrian Slate Slates Concrete

Interlocking tiles

3100mm

2850mm

2600mm

2600mm

2550mm

3100mm

2800mm

2600mm

2550mm

2450mm

2900mm

2600mm

2450mm

2400mm

2300mm

4000 4500 5000

1500

2000

2500

3000

Structural Ridge Span ( mm )

Ra
ft

er
 S

pa
n 

( 
m

m
 )

Note - With duo pitch roofs having a ridge span of more than 4900mm
           a steel supporting beam will be required and to be designed by
           a  suitably qualified person.

Structural Ridge to Rafter Span Guide
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2 No  6.3mm x 45mm
self drilling
Hex. Hd screws

aa
b

b

Section a-a Section b-b

80 x 8 m.stl plate of bracket
with 7mm dia holes

90 x 3 m.stl plate of bracket
with 7mm dia holes

Access holes for
socket spanner

Fabricated m.stl bracket
to fit inside profiles

End Fixing of Structural Ridge Beam
to Rafters

Rafters with 8mm sleeve anchors
into adjacent masonry wall

2 No  6.3mm x 45mm self drilling
Hex. Hd screws

Rafters

Ri
dg

e 
Be

am

Ri
dg

e 
Be

am

Hip Hip

Eaves Beam

Ea
ve

s 
Be

am

HipHip Beam
End Fixings

Top bracket fabricated from
90 x 3 m.stl  to fit inside profiles

Bottom bracket fabricated
from 90 x 3 m.stl to fit inside
hip profile

2 No  6.3mm x 45mm
self drilling
Hex. Hd screws

2 No  6.3mm x 45mm
self drilling
Hex. Hd screws
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ENGINEERING and
BUILDING
DESIGN

41 Maitland Avenue
Thornton-Cleveleys
Lancs  FY5 3JR
tel (01253) 859867
email.  peter.redding@virgin.net

PETER G REDDING  I ENG.  MIET.(MECH)

Description of Work

at

for
date

DATA
drawing No
safe ground pressure

Eurocodes

Loadings

SUPALITE Profiled Roof for Conservatories

Supalite Tiled Roof Systems Ltd 180-181 Brad Kirk Place, Preston PR5 8AJ

October 2011

Roof Dead     ExtraLight profile      - 6 kgs/sq.M
Timber battens     -  6 kgs/sq.M
Plywood decking    - 10 kgs/sq.M
Rafters - 3 kgs/sq.M
Insulation           - 3 kgs/sq.M
Plasterboard      - 20 kgs/sq.M

total      - 48 kgs/sq.M     =    0.47 kN/sq.M

Imposed   -  0.6 kN/sq.M  -  (  0.55 on slope )

Roof load to be onto reinforced  mullions. Existing mullions to be checked by a
Structural Engineer or suitably qualified person. In the absence of unsuitable
mullions additional mullions can be installed. 

  EN 1999 - 1 - 1; Euro Codes  EN 1999 - 1 - 4; EN 1991 - 1 - 4;

( to be used in the manufacture and site installation )

Alan.Watters
Highlight





SUPALITE  Profiled Roof for Conservatories

Supalite Tiled Roof Systems Ltd 180-181 Brad Kirk Place, Preston, PR5 8AJ

General Wind Loading ( Town terrain )

For locations with high wind exposure , wind loading calculations to be undertaken on the proposed
roof by a suitably qualified person

Assumed building size  -  4,0M x 4,0M x  4,0M high
Wind load ( taken from wind assessment results )  -  0.9 kn/sq.M

Wind lateral loading on fixings
0.9 kn/sq.M x 2.1M x 0.5  =  0.95 kn/M run

using Powerline frame screws  7.5dia x 102 long  ( permitted shear = 0.8 kn )
No required  =  0.95 / 0.8  =  2 No fixings per M run to resist lateral wind loading.

Wind uplift on roof  =  0.95 kn/sq.M x 1.4  =  1.33 kn/sq.M
Roof dead load resisting uplift  =  0.47 kn/sq.M x 0.9  =  0.43 kn/sq.M
Uplift per M run  =  1.33 - 0.43  x  2.0M  =  1.8  kn/M
Assuming eaves beam to mullion fixing at 1,0M crs max uplift per fixing = 1.8kn max
Tensile stress in each fixing  =  1.8 / 2  =  0.9 kn  <  1.2 kn permitted
Use 2 No Powerline frame screws at each fixing point ie  rafters to ridge,
rafters to eaves beam, eaves beam to mullions

Vertical roof loading ( dead + imp )  =  0.47 + 0.6  =  1.07 kn/sq.M

Load on wallplate / eaves beam  =  1.07 x 2.0M  =  2.14 kn/M run

Wind loading on roof structure.
Uplift on leeward roof panel = 0.9 x ( -0.6 )  =  -0.54 kn/sq.M
Factored dead load of roof  =  0.47 kn/sq.M x 0.9  =  0.43 kn/sq.M
Reversal loading = -0.54 + 0.43  =  -0.11 kn/sq.M
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Engineering and Building Design
41 Maitland Avenue

Thornton-Cleveleys  FY5 3JR

tel 01253 859867

Project

Supalite Tiled Roof Systems Ltd  -  Supalite  Roof
Job Ref.

C11-165

Section

Roof Rafters @ 450crs
Sheet no./rev.

 1

Calc. by

PGR
Date

25/09/2013
Chk'd by Date App'd by Date

Unfactored Loads

0.0

0.250

Self weight not included
Dead Live Wind Other

mm 3200
1A B

CONTINUOUS BEAM ANALYSIS - INPUT

BEAM DETAILS
Number of spans = 1;

Material Properties:
Modulus of elasticity = 70 kN/mm2; Material density = 2700 kg/m3;

Support Conditions:
Support A; Vertically  "Restrained"; Rotationally  "Free";
Support B; Vertically  "Restrained"; Rotationally  "Free";
Span Definitions:
Span 1; Length = 3200 mm; Cross-sectional area = 900 mm2; Moment of inertia = 1.28×106 mm4;
LOADING DETAILS
Beam Loads:
Load 1; UDL Dead load 0.2 kN/m;
Load 2; UDL Live load 0.3 kN/m;
LOAD COMBINATIONS
Load combination 1
Span 1; 1.35×Dead + 1.5×Live + 1×Wind

CONTINUOUS BEAM ANALYSIS - RESULTS

Unfactored support reactions
Dead
(kN)

Live
(kN)

Wind
(kN)

Other
(kN)

Support A; -0.4 -0.4 0.0 0.0 0.0 0.0 0.0 0.0
Support B; -0.4 -0.4 0.0 0.0 0.0 0.0 0.0 0.0
Support Reactions - Combination Summary
Support A; Max react = -1.1 kN; Min react = -1.1 kN; Max mom = 0.0 kNm; Min mom = 0.0 kNm;
Support B; Max react = -1.1 kN; Min react = -1.1 kN; Max mom = 0.0 kNm; Min mom = 0.0 kNm;
Beam Max/Min results - Combination Summary

Maximum shear = 1.1 kN; Minimum shear;Fmin = -1.1 kN;
Maximum moment = 0.9 kNm; Minimum moment = 0.0 kNm;

Maximum deflection = 10.3 mm; Minimum deflection = 0.0 mm;

Span Max/Min results - Combination Summary
;Span 1; Maximum shear = 1.1 kN at 0.000 m; Minimum shear = -1.1 kN at 3.200 m;

Maximum moment = 0.9 kNm at 1.600 m; Minimum moment = 0.0 kNm at 0.000 m;
Maximum deflection = 10.3 mm at 1.600 m; Minimum deflection = 0.0 mm at 3.200 m;
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Bending Moment Envelope

0.0

0.860

kNm

mm 3200
1A B

0.9

Shear Force Envelope

0.0

1.075

-1.075

kN

mm 3200
1A B

1.1

-1.1

SPAN RESULTS - SPAN 1

x  (m) Mmax(kNm) Mmin(kNm) Fmax  (kN) Fmin  (kN) δmax  (mm) δmin  (mm)

0.000 0.00 0.00 1.08 0.00 0.0 0.0

0.640 0.55 0.00 0.65 0.00 6.1 0.0

1.280 0.83 0.00 0.22 0.00 9.8 0.0

1.600 0.86 0.00 0.00 0.00 10.3 0.0

1.600 0.86 0.00 0.00 0.00 10.3 0.0

1.920 0.83 0.00 0.00 -0.22 9.8 0.0

2.560 0.55 0.00 0.00 -0.65 6.1 0.0

3.200 0.00 0.00 0.00 -1.08 0.0 0.0

RESULTS FOR COMBINATION 1

Load Envelope - Combination 1

0.0

0.672

mm 3200
1A B

Beam Max/Min results - Combination 1 :
Maximum shear = 1.1 kN; Minimum shear = -1.1 kN;
Maximum moment = 0.9 kNm; Minimum moment = 0.0 kNm;
Maximum deflection = 10.3 mm; Minimum deflection = 0.0 mm;

Span Max/Min results - Combination 1 :
Span 1; Maximum shear = 1.1 kN; at 0.000 m; Minimum shear = -1.1 kN; at 3.200 m;

Maximum moment = 0.9 kNm at 1.600 m; Minimum moment = 0.0 kNm at 0.000 m



Engineering and Building Design
41 Maitland Avenue

Thornton-Cleveleys  FY5 3JR

tel 01253 859867

Project

Supalite Tiled Roof Systems Ltd  -  Supalite  Roof
Job Ref.

C11-165

Section

Roof Rafters @ 450crs
Sheet no./rev.

 3

Calc. by

PGR
Date

25/09/2013
Chk'd by Date App'd by Date

Maximum deflection = 10.3 mm at 1.600 m; Minimum deflection = 0.0 mm at 3.200 m;

Bending Moment - Combination 1

0.0

0.860

kNm

mm 3200
1A B

0.9

Shear Force - Combination 1

0.0

1.075

-1.075

kN

mm 3200
1A B

1.1

-1.1

Deflections - Combination 1

0.0

10.341

mm

mm 3200
1A B

;

;
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Unfactored Loads

0.0

0.330

Self weight not included
Dead Live Wind Other

mm 2850
1A B

CONTINUOUS BEAM ANALYSIS - INPUT

BEAM DETAILS
Number of spans = 1;

Material Properties:
Modulus of elasticity = 70 kN/mm2; Material density = 2700 kg/m3;

Support Conditions:
Support A; Vertically  "Restrained"; Rotationally  "Free";
Support B; Vertically  "Restrained"; Rotationally  "Free";
Span Definitions:
Span 1; Length = 2850 mm; Cross-sectional area = 900 mm2; Moment of inertia = 1.28×106 mm4;
LOADING DETAILS
Beam Loads:
Load 1; UDL Dead load 0.3 kN/m;
Load 2; UDL Live load 0.3 kN/m;
LOAD COMBINATIONS
Load combination 1
Span 1; 1.35×Dead + 1.5×Live

CONTINUOUS BEAM ANALYSIS - RESULTS

Unfactored support reactions
Dead
(kN)

Live
(kN)

Wind
(kN)

Other
(kN)

Support A; -0.4 -0.5 0.0 0.0 0.0 0.0 0.0 0.0
Support B; -0.4 -0.5 0.0 0.0 0.0 0.0 0.0 0.0
Support Reactions - Combination Summary
Support A; Max react = -1.2 kN; Min react = -1.2 kN; Max mom = 0.0 kNm; Min mom = 0.0 kNm;
Support B; Max react = -1.2 kN; Min react = -1.2 kN; Max mom = 0.0 kNm; Min mom = 0.0 kNm;
Beam Max/Min results - Combination Summary

Maximum shear = 1.2 kN; Minimum shear;Fmin = -1.2 kN;
Maximum moment = 0.9 kNm; Minimum moment = 0.0 kNm;

Maximum deflection = 8.5 mm; Minimum deflection = 0.0 mm;

Span Max/Min results - Combination Summary
;Span 1; Maximum shear = 1.2 kN at 0.000 m; Minimum shear = -1.2 kN at 2.850 m;

Maximum moment = 0.9 kNm at 1.425 m; Minimum moment = 0.0 kNm at 2.850 m;
Maximum deflection = 8.5 mm at 1.425 m; Minimum deflection = 0.0 mm at 2.850 m;
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Bending Moment Envelope

0.0

0.886

kNm

mm 2850
1A B

0.9

Shear Force Envelope

0.0

1.244

-1.244

kN

mm 2850
1A B

1.2

-1.2

SPAN RESULTS - SPAN 1

x  (m) Mmax(kNm) Mmin(kNm) Fmax  (kN) Fmin  (kN) δmax  (mm) δmin  (mm)

0.000 0.00 0.00 1.24 0.00 0.0 0.0

0.570 0.57 0.00 0.75 0.00 5.0 0.0

1.140 0.85 0.00 0.25 0.00 8.0 0.0

1.425 0.89 0.00 0.00 0.00 8.5 0.0

1.425 0.89 0.00 0.00 0.00 8.5 0.0

1.710 0.85 0.00 0.00 -0.25 8.0 0.0

2.280 0.57 0.00 0.00 -0.75 5.0 0.0

2.850 0.00 0.00 0.00 -1.24 0.0 0.0

Load Envelope - Combination 1

0.0

0.873

mm 2850
1A B

Bending Moment - Combination 1

0.0

0.886

kNm

mm 2850
1A B

0.9
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Shear Force - Combination 1

0.0

1.244

-1.244

kN

mm 2850
1A B

1.2

-1.2

Deflections - Combination 1

0.0

8.452

mm

mm 2850
1A B

;

;
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Unfactored Loads

0.0

0.410

Self weight not included
Dead Live Wind Other

mm 2700
1A B

CONTINUOUS BEAM ANALYSIS - INPUT

BEAM DETAILS
Number of spans = 1;

Material Properties:
Modulus of elasticity = 70 kN/mm2; Material density = 2700 kg/m3;

Support Conditions:
Support A; Vertically  "Restrained"; Rotationally  "Free";
Support B; Vertically  "Restrained"; Rotationally  "Free";
Span Definitions:
Span 1; Length = 2700 mm; Cross-sectional area = 900 mm2; Moment of inertia = 1.28×106 mm4;
LOADING DETAILS
Beam Loads:
Load 1; UDL Dead load 0.4 kN/m;
Load 2; UDL Live load 0.4 kN/m;
LOAD COMBINATIONS
Load combination 1
Span 1; 1.35×Dead + 1.5×Live

CONTINUOUS BEAM ANALYSIS - RESULTS

Unfactored support reactions
Dead
(kN)

Live
(kN)

Wind
(kN)

Other
(kN)

Support A; -0.5 -0.6 0.0 0.0 0.0 0.0 0.0 0.0
Support B; -0.5 -0.6 0.0 0.0 0.0 0.0 0.0 0.0
Support Reactions - Combination Summary
Support A; Max react = -1.5 kN; Min react = -1.5 kN; Max mom = 0.0 kNm; Min mom = 0.0 kNm;
Support B; Max react = -1.5 kN; Min react = -1.5 kN; Max mom = 0.0 kNm; Min mom = 0.0 kNm;
Beam Max/Min results - Combination Summary

Maximum shear = 1.5 kN; Minimum shear;Fmin = -1.5 kN;
Maximum moment = 1.0 kNm; Minimum moment = 0.0 kNm;

Maximum deflection = 8.5 mm; Minimum deflection = 0.0 mm;

Span Max/Min results - Combination Summary
;Span 1; Maximum shear = 1.5 kN at 0.000 m; Minimum shear = -1.5 kN at 2.700 m;

Maximum moment = 1.0 kNm at 1.350 m; Minimum moment = 0.0 kNm at 0.000 m;
Maximum deflection = 8.5 mm at 1.350 m; Minimum deflection = 0.0 mm at 2.700 m;
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Bending Moment Envelope

0.0

0.991

kNm

mm 2700
1A B

1.0

Shear Force Envelope

0.0

1.468

-1.468

kN

mm 2700
1A B

1.5

-1.5

SPAN RESULTS - SPAN 1

x  (m) Mmax(kNm) Mmin(kNm) Fmax  (kN) Fmin  (kN) δmax  (mm) δmin  (mm)

0.000 0.00 0.00 1.47 0.00 0.0 0.0

0.540 0.63 0.00 0.88 0.00 5.0 0.0

1.080 0.95 0.00 0.29 0.00 8.1 0.0

1.350 0.99 0.00 0.00 0.00 8.5 0.0

1.350 0.99 0.00 0.00 0.00 8.5 0.0

1.620 0.95 0.00 0.00 -0.29 8.1 0.0

2.160 0.63 0.00 0.00 -0.88 5.0 0.0

2.700 0.00 0.00 0.00 -1.47 0.0 0.0

Load Envelope - Combination 1

0.0

1.088

mm 2700
1A B

Bending Moment - Combination 1

0.0

0.991

kNm

mm 2700
1A B

1.0
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Shear Force - Combination 1

0.0

1.468

-1.468

kN

mm 2700
1A B

1.5

-1.5

Deflections - Combination 1

0.0

8.481

mm

mm 2700
1A B

;

;
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Unfactored Loads

0.0

0.440

Self weight not included
Dead Live Wind Other

mm 2650
1A B

CONTINUOUS BEAM ANALYSIS - INPUT

BEAM DETAILS
Number of spans = 1;

Material Properties:
Modulus of elasticity = 70 kN/mm2; Material density = 2700 kg/m3;

Support Conditions:
Support A; Vertically  "Restrained"; Rotationally  "Free";
Support B; Vertically  "Restrained"; Rotationally  "Free";
Span Definitions:
Span 1; Length = 2650 mm; Cross-sectional area = 900 mm2; Moment of inertia = 1.28×106 mm4;
LOADING DETAILS
Beam Loads:
Load 1; UDL Dead load 0.4 kN/m;
Load 2; UDL Live load 0.4 kN/m;
LOAD COMBINATIONS
Load combination 1
Span 1; 1.35×Dead + 1.5×Live

CONTINUOUS BEAM ANALYSIS - RESULTS

Unfactored support reactions
Dead
(kN)

Live
(kN)

Wind
(kN)

Other
(kN)

Support A; -0.5 -0.6 0.0 0.0 0.0 0.0 0.0 0.0
Support B; -0.5 -0.6 0.0 0.0 0.0 0.0 0.0 0.0
Support Reactions - Combination Summary
Support A; Max react = -1.6 kN; Min react = -1.6 kN; Max mom = 0.0 kNm; Min mom = 0.0 kNm;
Support B; Max react = -1.6 kN; Min react = -1.6 kN; Max mom = 0.0 kNm; Min mom = 0.0 kNm;
Beam Max/Min results - Combination Summary

Maximum shear = 1.6 kN; Minimum shear;Fmin = -1.6 kN;
Maximum moment = 1.0 kNm; Minimum moment = 0.0 kNm;

Maximum deflection = 8.5 mm; Minimum deflection = 0.0 mm;

Span Max/Min results - Combination Summary
;Span 1; Maximum shear = 1.6 kN at 0.000 m; Minimum shear = -1.6 kN at 2.650 m;

Maximum moment = 1.0 kNm at 1.325 m; Minimum moment = 0.0 kNm at 0.000 m;
Maximum deflection = 8.5 mm at 1.325 m; Minimum deflection = 0.0 mm at 2.650 m;
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Bending Moment Envelope

0.0

1.030

kNm

mm 2650
1A B

1.0

Shear Force Envelope

0.0

1.554

-1.554

kN

mm 2650
1A B

1.6

-1.6

SPAN RESULTS - SPAN 1

x  (m) Mmax(kNm) Mmin(kNm) Fmax  (kN) Fmin  (kN) δmax  (mm) δmin  (mm)

0.000 0.00 0.00 1.55 0.00 0.0 0.0

0.530 0.66 0.00 0.93 0.00 5.0 0.0

1.060 0.99 0.00 0.31 0.00 8.1 0.0

1.325 1.03 0.00 0.00 0.00 8.5 0.0

1.325 1.03 0.00 0.00 0.00 8.5 0.0

1.325 1.03 0.00 0.00 0.00 8.5 0.0

1.590 0.99 0.00 0.00 -0.31 8.1 0.0

2.120 0.66 0.00 0.00 -0.93 5.0 0.0

2.650 0.00 0.00 0.00 -1.55 0.0 0.0

Load Envelope - Combination 1

0.0

1.173

mm 2650
1A B

Bending Moment - Combination 1

0.0

1.030

kNm

mm 2650
1A B

1.0
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Shear Force - Combination 1

0.0

1.554

-1.554

kN

mm 2650
1A B

1.6

-1.6

Deflections - Combination 1

0.0

8.489

mm

mm 2650
1A B

;

;
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Unfactored Loads

0.0

0.500

Self weight not included
Dead Live Wind Other

mm 2550
1A B

CONTINUOUS BEAM ANALYSIS - INPUT

BEAM DETAILS
Number of spans = 1;

Material Properties:
Modulus of elasticity = 70 kN/mm2; Material density = 2700 kg/m3;

Support Conditions:
Support A; Vertically  "Restrained"; Rotationally  "Free";
Support B; Vertically  "Restrained"; Rotationally  "Free";
Span Definitions:
Span 1; Length = 2550 mm; Cross-sectional area = 900 mm2; Moment of inertia = 1.28×106 mm4;
LOADING DETAILS
Beam Loads:
Load 1; UDL Dead load 0.4 kN/m;
Load 2; UDL Live load 0.5 kN/m;
LOAD COMBINATIONS
Load combination 1
Span 1; 1.35×Dead + 1.5×Live

CONTINUOUS BEAM ANALYSIS - RESULTS

Unfactored support reactions
Dead
(kN)

Live
(kN)

Wind
(kN)

Other
(kN)

Support A; -0.5 -0.6 0.0 0.0 0.0 0.0 0.0 0.0
Support B; -0.5 -0.6 0.0 0.0 0.0 0.0 0.0 0.0
Support Reactions - Combination Summary
Support A; Max react = -1.7 kN; Min react = -1.7 kN; Max mom = 0.0 kNm; Min mom = 0.0 kNm;
Support B; Max react = -1.7 kN; Min react = -1.7 kN; Max mom = 0.0 kNm; Min mom = 0.0 kNm;
Beam Max/Min results - Combination Summary

Maximum shear = 1.7 kN; Minimum shear;Fmin = -1.7 kN;
Maximum moment = 1.1 kNm; Minimum moment = 0.0 kNm;

Maximum deflection = 8.3 mm; Minimum deflection = 0.0 mm;

Span Max/Min results - Combination Summary
;Span 1; Maximum shear = 1.7 kN at 0.000 m; Minimum shear = -1.7 kN at 2.550 m;

Maximum moment = 1.1 kNm at 1.275 m; Minimum moment = 0.0 kNm at 0.000 m;
Maximum deflection = 8.3 mm at 1.275 m; Minimum deflection = 0.0 mm at 0.000 m;
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Bending Moment Envelope

0.0

1.081

kNm

mm 2550
1A B

1.1

Shear Force Envelope

0.0

1.696

-1.696

kN

mm 2550
1A B

1.7

-1.7

SPAN RESULTS - SPAN 1

x  (m) Mmax(kNm) Mmin(kNm) Fmax  (kN) Fmin  (kN) δmax  (mm) δmin  (mm)

0.000 0.00 0.00 1.70 0.00 0.0 0.0

0.510 0.69 0.00 1.02 0.00 4.9 0.0

1.020 1.04 0.00 0.34 0.00 7.9 0.0

1.275 1.08 0.00 0.00 0.00 8.3 0.0

1.530 1.04 0.00 0.00 -0.34 7.9 0.0

2.040 0.69 0.00 0.00 -1.02 4.9 0.0

2.550 0.00 0.00 0.00 -1.70 0.0 0.0

Load Envelope - Combination 1

0.0

1.331

mm 2550
1A B

Bending Moment - Combination 1

0.0

1.081

kNm

mm 2550
1A B

1.1
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Shear Force - Combination 1

0.0

1.696

-1.696

kN

mm 2550
1A B

1.7

-1.7

Deflections - Combination 1

0.0

8.256

mm

mm 2550
1A B

;

;
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Unfactored Loads

0.0

1.760

Self weight not included
Dead Live Wind Other

mm 2400
1A B

CONTINUOUS BEAM ANALYSIS - INPUT

BEAM DETAILS
Number of spans = 1;

Material Properties:
Modulus of elasticity = 70 kN/mm2; Material density = 3 kg/m3;

Support Conditions:
Support A; Vertically  "Restrained"; Rotationally  "Restrained";
Support B; Vertically  "Restrained"; Rotationally  "Restrained";
Span Definitions:
Span 1; Length = 2400 mm; Cross-sectional area = 1600 mm2; Moment of inertia = 4.44×106 mm4;
LOADING DETAILS
Beam Loads:
Load 1; UDL Dead load 1.3 kN/m;
Load 2; UDL Live load 1.8 kN/m;
LOAD COMBINATIONS
Load combination 1
Span 1; 1.35×Dead + 1.5×Live

CONTINUOUS BEAM ANALYSIS - RESULTS

Unfactored support reactions
Dead
(kN)

Live
(kN)

Wind
(kN)

Other
(kN)

Support A; -1.6 -2.1 0.0 0.0 0.0 0.0 0.0 0.0
Support B; -1.6 -2.1 0.0 0.0 0.0 0.0 0.0 0.0
Support Reactions - Combination Summary
Support A; Max react = -5.3 kN; Min react = -5.3 kN; Max mom = -2.1 kNm; Min mom = -2.1 kNm;
Support B; Max react = -5.3 kN; Min react = -5.3 kN; Max mom = 2.1 kNm; Min mom = 2.1 kNm;
Beam Max/Min results - Combination Summary

Maximum shear = 5.3 kN; Minimum shear;Fmin = -5.3 kN;
Maximum moment = 1.1 kNm; Minimum moment = -2.1 kNm;

Maximum deflection = 1.2 mm; Minimum deflection = 0.0 mm;

Span Max/Min results - Combination Summary
;Span 1; Maximum shear = 5.3 kN at 0.000 m; Minimum shear = -5.3 kN at 2.400 m;

Maximum moment = 1.1 kNm at 1.200 m; Minimum moment = -2.1 kNm at 0.000 m;
Maximum deflection = 1.2 mm at 1.200 m; Minimum deflection = 0.0 mm at 0.000 m;
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SPAN RESULTS - SPAN 1

x  (m) Mmax(kNm) Mmin(kNm) Fmax  (kN) Fmin  (kN) δmax  (mm) δmin  (mm)

0.000 0.00 -2.12 5.31 0.00 0.0 0.0

0.480 0.00 -0.08 3.18 0.00 0.5 0.0

0.960 0.93 0.00 1.06 0.00 1.1 0.0

1.200 1.06 0.00 0.00 0.00 1.2 0.0

1.200 1.06 0.00 0.00 0.00 1.2 0.0

1.200 1.06 0.00 0.00 0.00 1.2 0.0

1.440 0.93 0.00 0.00 -1.06 1.1 0.0

1.920 0.00 -0.08 0.00 -3.18 0.5 0.0

2.400 0.00 -2.12 0.00 -5.31 0.0 0.0

Load Envelope - Combination 1

0.0

4.422

mm 2400
1A B

Bending Moment - Combination 1

0.0

-2.123

1.061

kNm

mm 2400
1A B

-2.1

1.1

-2.1

Shear Force - Combination 1

0.0

5.306

-5.306

kN

mm 2400
1A B

5.3

-5.3

Deflections - Combination 1

0.0

1.238

mm

mm 2400
1A B
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Unfactored Loads

0.0

3.300

Self weight not included
Dead Live Wind Other

mm 2400
1A B

CONTINUOUS BEAM ANALYSIS - INPUT

BEAM DETAILS
Number of spans = 1;

Material Properties:
Modulus of elasticity = 70 kN/mm2; Material density = 2700 kg/m3;

Support Conditions:
Support A; Vertically  "Restrained"; Rotationally  "Restrained";
Support B; Vertically  "Restrained"; Rotationally  "Restrained";
Span Definitions:
Span 1; Length = 2400 mm; Cross-sectional area = 2127 mm2; Moment of inertia = 4.44×106 mm4;
LOADING DETAILS
Beam Loads:
Load 1; UDL Dead load 0.5 kN/m;
Load 2; Point Dead load 2.8 kN at 1.200 m;
Load 3; Point Live load 3.3 kN at 0.000 m;
Support A loads:
Load 3; Beam pointLive Load 3.3 kN;
LOAD COMBINATIONS
Load combination 1
Span 1; 1.35×Dead + 1.5×Live
Support A; 1×Dead + 1×Live

CONTINUOUS BEAM ANALYSIS - RESULTS

Unfactored support reactions
Dead
(kN)

Live
(kN)

Wind
(kN)

Other
(kN)

Support A; -2.0 -3.3 0.0 0.0 0.0 0.0 0.0 0.0
Support B; -2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Support Reactions - Combination Summary
Support A; Max react = -6.0 kN; Min react = -6.0 kN; Max mom = -1.5 kNm; Min mom = -1.5 kNm;
Support B; Max react = -2.7 kN; Min react = -2.7 kN; Max mom = 1.5 kNm; Min mom = 1.5 kNm;
Beam Max/Min results - Combination Summary

Maximum shear = 2.7 kN; Minimum shear;Fmin = -2.7 kN;
Maximum moment = 1.3 kNm; Minimum moment = -1.5 kNm;

Maximum deflection = 1.1 mm; Minimum deflection = 0.0 mm;

Span Max/Min results - Combination Summary
;Span 1; Maximum shear = 2.7 kN at 0.000 m; Minimum shear = -2.7 kN at 2.400 m;
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Maximum moment = 1.3 kNm at 1.200 m; Minimum moment = -1.5 kNm at 2.400 m;
Maximum deflection = 1.1 mm at 1.200 m; Minimum deflection = 0.0 mm at 0.000 m;

SPAN RESULTS - SPAN 1

x  (m) Mmax(kNm) Mmin(kNm) Fmax  (kN) Fmin  (kN) δmax  (mm) δmin  (mm)

0.000 0.00 -1.46 2.70 0.00 0.0 0.0

0.480 0.00 -0.24 2.38 0.00 0.4 0.0

0.960 0.82 0.00 2.05 0.00 1.0 0.0

1.200 1.30 0.00 1.89 -1.89 1.1 0.0

1.200 1.30 0.00 0.00 -1.89 1.1 0.0

1.440 0.82 0.00 0.00 -2.05 1.0 0.0

1.920 0.00 -0.24 0.00 -2.38 0.4 0.0

2.400 0.00 -1.46 0.00 -2.70 0.0 0.0

2.400 0.00 -1.46 0.00 -2.70 0.0 0.0

Load Envelope - Combination 1

0.0

3.780

mm 2400
1A B

Bending Moment - Combination 1

0.0

-1.458

1.296

kNm

mm 2400
1A B

-1.5

1.3

-1.5

Shear Force - Combination 1

0.0

2.700

-2.700

kN

mm 2400
1A B

2.7

-2.7
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Deflections - Combination 1

0.0

1.071

mm

mm 2400
1A B

;

;
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Unfactored Loads

0.0

3.300

Self weight not included
Dead Live Wind Other

mm 2400
1A B

CONTINUOUS BEAM ANALYSIS - INPUT

BEAM DETAILS
Number of spans = 1;

Material Properties:
Modulus of elasticity = 70 kN/mm2; Material density = 2700 kg/m3;

Support Conditions:
Support A; Vertically  "Restrained"; Rotationally  "Restrained";
Support B; Vertically  "Restrained"; Rotationally  "Restrained";
Span Definitions:
Span 1; Length = 2400 mm; Cross-sectional area = 2127 mm2; Moment of inertia = 4.44×106 mm4;
LOADING DETAILS
Beam Loads:
Load 1; Point Dead load 2.8 kN at 1.200 m;
Load 2; Point Live load 3.3 kN at 1.200 m;
LOAD COMBINATIONS
Load combination 1
Span 1; 1.35×Dead + 1.5×Live

CONTINUOUS BEAM ANALYSIS - RESULTS

Unfactored support reactions
Dead
(kN)

Live
(kN)

Wind
(kN)

Other
(kN)

Support A; -1.4 -1.6 0.0 0.0 0.0 0.0 0.0 0.0
Support B; -1.4 -1.6 0.0 0.0 0.0 0.0 0.0 0.0
Support Reactions - Combination Summary
Support A; Max react = -4.4 kN; Min react = -4.4 kN; Max mom = -2.6 kNm; Min mom = -2.6 kNm;
Support B; Max react = -4.4 kN; Min react = -4.4 kN; Max mom = 2.6 kNm; Min mom = 2.6 kNm;
Beam Max/Min results - Combination Summary

Maximum shear = 4.4 kN; Minimum shear;Fmin = -4.4 kN;
Maximum moment = 2.6 kNm; Minimum moment = -2.6 kNm;

Maximum deflection = 2.0 mm; Minimum deflection = 0.0 mm;

Span Max/Min results - Combination Summary
;Span 1; Maximum shear = 4.4 kN at 0.000 m; Minimum shear = -4.4 kN at 2.400 m;

Maximum moment = 2.6 kNm at 1.200 m; Minimum moment = -2.6 kNm at 0.000 m;
Maximum deflection = 2.0 mm at 1.200 m; Minimum deflection = 0.0 mm at 0.000 m;
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SPAN RESULTS - SPAN 1

x  (m) Mmax(kNm) Mmin(kNm) Fmax  (kN) Fmin  (kN) δmax  (mm) δmin  (mm)

0.000 0.00 -2.62 4.37 0.00 0.0 0.0

0.480 0.00 -0.52 4.37 0.00 0.7 0.0

0.960 1.57 0.00 4.37 0.00 1.8 0.0

1.200 2.62 0.00 4.37 -4.36 2.0 0.0

1.200 2.62 0.00 0.00 -4.36 2.0 0.0

1.440 1.57 0.00 0.00 -4.36 1.8 0.0

1.920 0.00 -0.52 0.00 -4.36 0.7 0.0

2.400 0.00 -2.62 0.00 -4.36 0.0 0.0

2.400 0.00 -2.62 0.00 -4.36 0.0 0.0

Load Envelope - Combination 1

0.0

8.730

mm 2400
1A B

Bending Moment - Combination 1

0.0

-2.619

2.619

kNm

mm 2400
1A B

-2.6

2.6

-2.6

Shear Force - Combination 1

0.0

4.365

-4.365

kN

mm 2400
1A B

4.4

-4.4

Deflections - Combination 1

0.0

2.037

mm

mm 2400
1A B
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Calc. by

PGR
Date

25/09/2013
Chk'd by Date App'd by Date

Unfactored Loads

0.0

1.760

Self weight not included
Dead Live Wind Other

mm 4800
1A B

CONTINUOUS BEAM ANALYSIS - INPUT

BEAM DETAILS
Number of spans = 1;

Material Properties:
Modulus of elasticity = 70 kN/mm2; Material density = 2700 kg/m3;

Support Conditions:
Support A; Vertically  "Restrained"; Rotationally  "Restrained";
Support B; Vertically  "Restrained"; Rotationally  "Restrained";
Span Definitions:
Span 1; Length = 4800 mm; Cross-sectional area = 1580 mm2; Moment of inertia = 3.14×106 mm4;
LOADING DETAILS
Beam Loads:
Load 1; VDL Dead load 0.1 kN/m to 1.5 kN/m;
Load 2; VDL Live load 0.1 kN/m to 1.8 kN/m;
LOAD COMBINATIONS
Load combination 1
Span 1; 1.35×Dead + 1.5×Live

CONTINUOUS BEAM ANALYSIS - RESULTS

Support Reactions - Combination Summary
Support A; Max react = -3.9 kN; Min react = -3.9 kN; Max mom = -3.9 kNm; Min mom = -3.9 kNm;
Support B; Max react = -8.1 kN; Min react = -8.1 kN; Max mom = 5.6 kNm; Min mom = 5.6 kNm;
Beam Max/Min results - Combination Summary

Maximum shear = 3.9 kN; Minimum shear;Fmin = -8.1 kN;
Maximum moment = 2.4 kNm; Minimum moment = -5.6 kNm;

Maximum deflection = 15.8 mm; Minimum deflection = 0.0 mm;

Span Max/Min results - Combination Summary
;Span 1; Maximum shear = 3.9 kN at 0.000 m; Minimum shear = -8.1 kN at 4.800 m;

Maximum moment = 2.4 kNm at 2.603 m; Minimum moment = -5.6 kNm at 4.800 m;
Maximum deflection = 15.8 mm at 2.505 m; Minimum deflection = 0.0 mm at 0.000 m;
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Calc. by

PGR
Date

25/09/2013
Chk'd by Date App'd by Date

Bending Moment Envelope

0.0

-5.604

2.437

kNm

mm 4800
1A B

-3.9

-5.6

2.4

Shear Force Envelope

0.0

3.863

-8.053

kN

mm 4800
1A B

3.9

-8.1

SPAN RESULTS - SPAN 1

x  (m) Mmax(kNm) Mmin(kNm) Fmax  (kN) Fmin  (kN) δmax  (mm) δmin  (mm)

0.000 0.00 -3.93 3.86 0.00 0.0 0.0

0.600 0.00 -1.70 3.52 0.00 2.6 0.0

1.200 0.23 0.00 2.85 0.00 8.1 0.0

1.800 1.65 0.00 1.85 0.00 13.2 0.0

2.400 2.38 0.00 0.52 0.00 15.7 0.0

2.504 2.42 0.00 0.26 0.00 15.8 0.0

2.505 2.42 0.00 0.26 0.00 15.8 0.0

2.505 2.42 0.00 0.26 0.00 15.8 0.0

2.603 2.44 0.00 0.00 0.00 15.7 0.0

2.603 2.44 0.00 0.00 0.00 15.7 0.0

2.604 2.44 0.00 0.00 0.00 15.7 0.0

3.000 2.22 0.00 0.00 -1.13 14.4 0.0

3.600 0.96 0.00 0.00 -3.11 9.6 0.0

4.200 0.00 -1.58 0.00 -5.42 3.4 0.0

4.800 0.00 -5.60 0.00 -8.05 0.0 0.0

RESULTS FOR COMBINATION 1

Load Envelope - Combination 1

0.0

4.665

mm 4800
1A B

Support Reactions and Deflections - Combination 1 :



Engineering and Building Design
41 Maitland Avenue

Thornton-Cleveleys .  Lancs  FY5 3JR

01253 859867

Project

Supalite Tiled Roof Systems Ltd  -  Supalite  Roof
Job Ref.

C11-165

Section

Hip Beam - UDL
Sheet no./rev.

 3

Calc. by

PGR
Date

25/09/2013
Chk'd by Date App'd by Date

Support A; Reaction = -3.9 kN; Moment = -3.9 kNm; Deflection = 0.0 mm; Rotation = 0.00 deg;
Support B; Reaction = -8.1 kN; Moment = 5.6 kNm; Deflection = 0.0 mm; Rotation = 0.00 deg;
Beam Max/Min results - Combination 1 :

Maximum shear = 3.9 kN; Minimum shear = -8.1 kN;
Maximum moment = 2.4 kNm; Minimum moment = -5.6 kNm;
Maximum deflection = 15.8 mm; Minimum deflection = 0.0 mm;

Span Max/Min results - Combination 1 :
Span 1; Maximum shear = 3.9 kN; at 0.000 m; Minimum shear = -8.1 kN; at 4.800 m;

Maximum moment = 2.4 kNm at 2.603 m; Minimum moment = -5.6 kNm at 4.800 m
Maximum deflection = 15.8 mm at 2.505 m; Minimum deflection = 0.0 mm at 0.000 m;

Bending Moment - Combination 1

0.0

-5.604

2.437

kNm

mm 4800
1A B

-3.9

2.4

-5.6

Shear Force - Combination 1

0.0

3.863

-8.053

kN

mm 4800
1A B

3.9

-8.1

Deflections - Combination 1

0.0

15.763

mm

mm 4800
1A B

Span Results - Span 1 - Combination

x  (m) Fleft  (kN) Fright  (kN) M  (kNm) δ  (mm)
0.000 3.86 -3.93 0.0
1.200 2.85 0.23 8.1
2.400 0.52 2.38 15.7
3.600 -3.11 0.96 9.6
4.800 -8.05 -5.60 0.0

;
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Unfactored Loads

0.0

1.590

Self weight not included
Dead Live Wind Other

mm 4900
1A B

CONTINUOUS BEAM ANALYSIS - INPUT

BEAM DETAILS
Number of spans = 1;

Material Properties:
Modulus of elasticity = 70 kN/mm2; Material density = 2700 kg/m3;

Support Conditions:
Support A; Vertically  "Restrained"; Rotationally  "Restrained";
Support B; Vertically  "Restrained"; Rotationally  "Restrained";
Span Definitions:
Span 1; Length = 4900 mm; Cross-sectional area = 1580 mm2; Moment of inertia = 3.14×106 mm4;
LOADING DETAILS
Beam Loads:
Load 1; Point Dead load 0.2 kN at 0.810 m;
Load 2; Point Live load 0.2 kN at 0.810 m;
Load 3; Point Dead load 0.7 kN at 1.950 m;
Load 4; Point Live load 0.8 kN at 1.950 m;
Load 5; Point Dead load 1.0 kN at 3.050 m;
Load 6; Point Live load 1.2 kN at 3.050 m;
Load 7; Point Dead load 1.4 kN at 4.100 m;
Load 8; Point Live load 1.6 kN at 4.100 m;
LOAD COMBINATIONS
Load combination 1
Span 1; 1.35×Dead + 1.5×Live

CONTINUOUS BEAM ANALYSIS - RESULTS

Support Reactions - Combination Summary
Support A; Max react = -3.2 kN; Min react = -3.2 kN; Max mom = -3.6 kNm; Min mom = -3.6 kNm;
Support B; Max react = -6.8 kN; Min react = -6.8 kN; Max mom = 5.7 kNm; Min mom = 5.7 kNm;
Beam Max/Min results - Combination Summary

Maximum shear = 3.2 kN; Minimum shear;Fmin = -6.8 kN;
Maximum moment = 2.6 kNm; Minimum moment = -5.7 kNm;

Maximum deflection = 16.3 mm; Minimum deflection = 0.0 mm;

Span Max/Min results - Combination Summary
;Span 1; Maximum shear = 3.2 kN at 0.000 m; Minimum shear = -6.8 kN at 4.900 m;

Maximum moment = 2.6 kNm at 3.050 m; Minimum moment = -5.7 kNm at 4.900 m;
Maximum deflection = 16.3 mm at 2.593 m; Minimum deflection = 0.0 mm at 4.900 m;



Engineering and Building Design
41 Maitland Avenue

Thornton-Cleveleys .  Lancs  FY5 3JR

01253 859867

Project

Supalite Tiled Roof Systems Ltd  -  Supalite  Roof
Job Ref.

C11-165

Section

Hip Beam - 900 point loads
Sheet no./rev.

 2

Calc. by

PGR
Date
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Bending Moment Envelope

0.0

-5.679

2.558

kNm

mm 4900
1A B

-3.6

-0.2-0.2

-5.7

2.02.0 2.6

Shear Force Envelope

0.0

3.182

-6.848

kN

mm 4900
1A B

3.22.7 2.7

0.50.5

-2.6 -2.6

-6.8

SPAN RESULTS - SPAN 1

x  (m) Mmax(kNm) Mmin(kNm) Fmax  (kN) Fmin  (kN) δmax  (mm) δmin  (mm)

0.000 0.00 -3.63 3.18 0.00 0.0 0.0

0.613 0.00 -1.68 3.18 0.00 2.6 0.0

0.810 0.00 -1.05 3.18 0.00 4.2 0.0

1.225 0.05 0.00 2.65 0.00 8.0 0.0

1.838 1.67 0.00 2.65 0.00 13.4 0.0

1.950 1.97 0.00 2.65 0.00 14.2 0.0

2.450 2.24 0.00 0.53 0.00 16.2 0.0

2.592 2.31 0.00 0.53 0.00 16.3 0.0

2.593 2.31 0.00 0.53 0.00 16.3 0.0

2.593 2.31 0.00 0.53 0.00 16.3 0.0

3.050 2.56 0.00 0.53 -2.63 15.1 0.0

3.063 2.53 0.00 0.00 -2.63 15.1 0.0

3.675 0.92 0.00 0.00 -2.63 10.1 0.0

4.100 0.00 -0.20 0.00 -6.85 5.6 0.0

4.288 0.00 -1.48 0.00 -6.85 3.7 0.0

4.900 0.00 -5.68 0.00 -6.85 0.0 0.0

RESULTS FOR COMBINATION 1
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Load Envelope - Combination 1

0.0

4.221

mm 4900
1A B

Support Reactions and Deflections - Combination 1 :
Support A; Reaction = -3.2 kN; Moment = -3.6 kNm; Deflection = 0.0 mm; Rotation = 0.00 deg;
Support B; Reaction = -6.8 kN; Moment = 5.7 kNm; Deflection = 0.0 mm; Rotation = 0.00 deg;
Beam Max/Min results - Combination 1 :

Maximum shear = 3.2 kN; Minimum shear = -6.8 kN;
Maximum moment = 2.6 kNm; Minimum moment = -5.7 kNm;
Maximum deflection = 16.3 mm; Minimum deflection = 0.0 mm;

Span Max/Min results - Combination 1 :
Span 1; Maximum shear = 3.2 kN; at 0.000 m; Minimum shear = -6.8 kN; at 4.900 m;

Maximum moment = 2.6 kNm at 3.050 m; Minimum moment = -5.7 kNm at 4.900 m
Maximum deflection = 16.3 mm at 2.593 m; Minimum deflection = 0.0 mm at 4.900 m;

Bending Moment - Combination 1

0.0

-5.679

2.558

kNm

mm 4900
1A B

-3.6

2.02.0 2.6

-0.2-0.2

-5.7

Shear Force - Combination 1

0.0

3.182

-6.848

kN

mm 4900
1A B

3.22.7 2.7

-2.6

0.5

-2.6

-6.8

Deflections - Combination 1

0.0

16.275

mm

mm 4900
1A B

Span Results - Span 1 - Combination
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x  (m) Fleft  (kN) Fright  (kN) M  (kNm) δ  (mm)
0.000 3.18 -3.63 0.0
0.810 3.18 2.65 -1.05 4.2
1.225 2.65 0.05 8.0
1.950 2.65 0.53 1.97 14.2
2.450 0.53 2.24 16.2
3.050 0.53 -2.63 2.56 15.1
3.675 -2.63 0.92 10.1
4.100 -2.63 -6.85 -0.20 5.6
4.900 -6.85 -5.68 0.0

;
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PGR
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25/09/2013
Chk'd by Date App'd by Date

Unfactored Loads

0.0

1.760

Self weight not included
Dead Live Wind Other

mm 3900
1A B

CONTINUOUS BEAM ANALYSIS - INPUT

BEAM DETAILS
Number of spans = 1;

Material Properties:
Modulus of elasticity = 70 kN/mm2; Material density = 2700 kg/m3;

Support Conditions:
Support A; Vertically  "Restrained"; Rotationally  "Restrained";
Support B; Vertically  "Restrained"; Rotationally  "Restrained";
Span Definitions:
Span 1; Length = 3900 mm; Cross-sectional area = 1580 mm2; Moment of inertia = 3.14×106 mm4;
LOADING DETAILS
Beam Loads:
Load 1; UDL Dead load 1.5 kN/m;
Load 2; UDL Live load 1.8 kN/m;
LOAD COMBINATIONS
Load combination 1
Span 1; 1.35×Dead + 1.5×Live

CONTINUOUS BEAM ANALYSIS - RESULTS

Unfactored support reactions
Dead
(kN)

Live
(kN)

Wind
(kN)

Other
(kN)

Support A; -2.9 -3.4 0.0 0.0 0.0 0.0 0.0 0.0
Support B; -2.9 -3.4 0.0 0.0 0.0 0.0 0.0 0.0
Support Reactions - Combination Summary
Support A; Max react = -9.1 kN; Min react = -9.1 kN; Max mom = -5.9 kNm; Min mom = -5.9 kNm;
Support B; Max react = -9.1 kN; Min react = -9.1 kN; Max mom = 5.9 kNm; Min mom = 5.9 kNm;
Beam Max/Min results - Combination Summary

Maximum shear = 9.1 kN; Minimum shear;Fmin = -9.1 kN;
Maximum moment = 3.0 kNm; Minimum moment = -5.9 kNm;

Maximum deflection = 12.9 mm; Minimum deflection = 0.0 mm;

Span Max/Min results - Combination Summary
;Span 1; Maximum shear = 9.1 kN at 0.000 m; Minimum shear = -9.1 kN at 3.900 m;

Maximum moment = 3.0 kNm at 1.950 m; Minimum moment = -5.9 kNm at 3.900 m;
Maximum deflection = 12.9 mm at 1.950 m; Minimum deflection = 0.0 mm at 0.000 m;
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Bending Moment Envelope

0.0

-5.913

2.956

kNm

mm 3900
1A B

-5.9 -5.9

3.0

Shear Force Envelope

0.0

9.097

-9.097

kN

mm 3900
1A B

9.1

-9.1

SPAN RESULTS - SPAN 1

x  (m) Mmax(kNm) Mmin(kNm) Fmax  (kN) Fmin  (kN) δmax  (mm) δmin  (mm)

0.000 0.00 -5.91 9.10 0.00 0.0 0.0

0.780 0.00 -0.24 5.46 0.00 5.3 0.0

1.560 2.60 0.00 1.82 0.00 11.9 0.0

1.950 2.96 0.00 0.00 0.00 12.9 0.0

2.340 2.60 0.00 0.00 -1.82 11.9 0.0

3.120 0.00 -0.24 0.00 -5.46 5.3 0.0

3.900 0.00 -5.91 0.00 -9.10 0.0 0.0

RESULTS FOR COMBINATION 1

Load Envelope - Combination 1

0.0

4.665

mm 3900
1A B

Support Reactions and Deflections - Combination 1 :
Support A; Reaction = -9.1 kN; Moment = -5.9 kNm; Deflection = 0.0 mm; Rotation = 0.00 deg;
Support B; Reaction = -9.1 kN; Moment = 5.9 kNm; Deflection = 0.0 mm; Rotation = 0.00 deg;
Beam Max/Min results - Combination 1 :

Maximum shear = 9.1 kN; Minimum shear = -9.1 kN;
Maximum moment = 3.0 kNm; Minimum moment = -5.9 kNm;
Maximum deflection = 12.9 mm; Minimum deflection = 0.0 mm;

Span Max/Min results - Combination 1 :
Span 1; Maximum shear = 9.1 kN; at 0.000 m; Minimum shear = -9.1 kN; at 3.900 m;
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Maximum moment = 3.0 kNm at 1.950 m; Minimum moment = -5.9 kNm at 3.900 m
Maximum deflection = 12.9 mm at 1.950 m; Minimum deflection = 0.0 mm at 0.000 m;

Bending Moment - Combination 1

0.0

-5.913

2.956

kNm

mm 3900
1A B

-5.9

3.0

-5.9

Shear Force - Combination 1

0.0

9.097

-9.097

kN

mm 3900
1A B

9.1

-9.1

Deflections - Combination 1

0.0

12.860

mm

mm 3900
1A B

;
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Calc. by

PGR
Date

25/09/2013
Chk'd by Date App'd by Date

Unfactored Loads

0.0

1.600

Self weight not included
Dead Live Wind Other

mm 3900
1A B

CONTINUOUS BEAM ANALYSIS - INPUT

BEAM DETAILS
Number of spans = 1;

Material Properties:
Modulus of elasticity = 70 kN/mm2; Material density = 2700 kg/m3;

Support Conditions:
Support A; Vertically  "Restrained"; Rotationally  "Restrained";
Support B; Vertically  "Restrained"; Rotationally  "Restrained";
Span Definitions:
Span 1; Length = 3900 mm; Cross-sectional area = 1580 mm2; Moment of inertia = 3.14×106 mm4;
LOADING DETAILS
Beam Loads:
Load 1; Point Dead load 1.4 kN at 0.500 m;
Load 2; Point Dead load 1.4 kN at 1.400 m;
Load 3; Point Dead load 1.4 kN at 2.300 m;
Load 4; Point Dead load 1.4 kN at 3.200 m;
Load 5; Point Live load 1.6 kN at 0.500 m;
Load 6; Point Live load 1.6 kN at 1.400 m;
Load 7; Point Live load 1.6 kN at 2.300 m;
Load 8; Point Live load 1.6 kN at 3.200 m;
LOAD COMBINATIONS
Load combination 1
Span 1; 1.35×Dead + 1.5×Live

CONTINUOUS BEAM ANALYSIS - RESULTS

Support Reactions - Combination Summary
Support A; Max react = -8.9 kN; Min react = -8.9 kN; Max mom = -6.1 kNm; Min mom = -6.1 kNm;
Support B; Max react = -8.0 kN; Min react = -8.0 kN; Max mom = 5.9 kNm; Min mom = 5.9 kNm;
Beam Max/Min results - Combination Summary

Maximum shear = 8.9 kN; Minimum shear;Fmin = -8.0 kN;
Maximum moment = 3.0 kNm; Minimum moment = -6.1 kNm;

Maximum deflection = 13.0 mm; Minimum deflection = 0.0 mm;

Span Max/Min results - Combination Summary
;Span 1; Maximum shear = 8.9 kN at 0.000 m; Minimum shear = -8.0 kN at 3.900 m;

Maximum moment = 3.0 kNm at 2.300 m; Minimum moment = -6.1 kNm at 0.000 m;
Maximum deflection = 13.0 mm at 1.956 m; Minimum deflection = 0.0 mm at 0.000 m;
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Bending Moment Envelope

0.0

-6.104

3.014

kNm

mm 3900
1A B

-6.1

-0.4-0.4

-5.9

3.0

Shear Force Envelope

0.0

8.921

-7.969

kN

mm 3900
1A B

8.9

4.7 4.7

0.50.5

-3.7 -3.7

-8.0 -8.0-8.0

SPAN RESULTS - SPAN 1

x  (m) Mmax(kNm) Mmin(kNm) Fmax  (kN) Fmin  (kN) δmax  (mm) δmin  (mm)

0.000 0.00 -6.10 8.92 0.00 0.0 0.0

0.488 0.00 -1.75 8.92 0.00 2.5 0.0

0.500 0.00 -1.64 8.92 0.00 2.6 0.0

0.975 0.59 0.00 4.70 0.00 7.3 0.0

1.400 2.59 0.00 4.70 0.00 11.0 0.0

1.463 2.62 0.00 0.48 0.00 11.5 0.0

1.950 2.85 0.00 0.48 0.00 13.0 0.0

1.956 2.85 0.00 0.48 0.00 13.0 0.0

2.300 3.01 0.00 0.48 -3.75 12.2 0.0

2.438 2.50 0.00 0.00 -3.75 11.5 0.0

2.925 0.67 0.00 0.00 -3.75 7.3 0.0

3.200 0.00 -0.36 0.00 -7.97 4.6 0.0

3.412 0.00 -2.05 0.00 -7.97 2.5 0.0

3.900 0.00 -5.94 0.00 -7.97 0.0 0.0

RESULTS FOR COMBINATION 1

Load Envelope - Combination 1

0.0

4.223

mm 3900
1A B

Support Reactions and Deflections - Combination 1 :
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Support A; Reaction = -8.9 kN; Moment = -6.1 kNm; Deflection = 0.0 mm; Rotation = 0.00 deg;
Support B; Reaction = -8.0 kN; Moment = 5.9 kNm; Deflection = 0.0 mm; Rotation = 0.00 deg;
Beam Max/Min results - Combination 1 :

Maximum shear = 8.9 kN; Minimum shear = -8.0 kN;
Maximum moment = 3.0 kNm; Minimum moment = -6.1 kNm;
Maximum deflection = 13.0 mm; Minimum deflection = 0.0 mm;

Span Max/Min results - Combination 1 :
Span 1; Maximum shear = 8.9 kN; at 0.000 m; Minimum shear = -8.0 kN; at 3.900 m;

Maximum moment = 3.0 kNm at 2.300 m; Minimum moment = -6.1 kNm at 0.000 m
Maximum deflection = 13.0 mm at 1.956 m; Minimum deflection = 0.0 mm at 0.000 m;

Bending Moment - Combination 1

0.0

-6.104

3.014

kNm

mm 3900
1A B

-6.1

3.0

-0.4-0.4

-5.9

Shear Force - Combination 1

0.0

8.921

-7.969

kN

mm 3900
1A B

8.9

4.7 4.7

-3.7

0.5

-3.7
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Deflections - Combination 1

0.0

13.006

mm

mm 3900
1A B

Span Results - Span 1 - Combination

x  (m) Fleft  (kN) Fright  (kN) M  (kNm) δ  (mm)
0.000 8.92 -6.10 0.0
0.500 8.92 4.70 -1.64 2.6
0.975 4.70 0.59 7.3
1.400 4.70 0.48 2.59 11.0
1.950 0.48 2.85 13.0
2.300 0.48 -3.75 3.01 12.2
2.925 -3.75 0.67 7.3
3.200 -3.75 -7.97 -0.36 4.6
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x  (m) Fleft  (kN) Fright  (kN) M  (kNm) δ  (mm)
3.900 -7.97 -5.94 0.0

;





Ballytherm Limited
Annagh Industrial Park, Ballyconnell, Co. Cavan, Ireland

Tel: +353 (0) 4995 27000  Fax: +353 (0) 4995 27002
Web: http://www.ballytherm.ie  Email: info@ballytherm.ie

Project Information
Reference
Date
Client

8 January 2014
Tyne Insulation Ltd. Project Ref. Alan Waters- Supalite tiled roof systems Ltd

Construction Type
Element : Pitched roof, ceiling at rafter line - Uvalue Element 1
Warm pitched roof
Internal surface emissivity : High External surface emissivity : High
Light steel-frame construction - Cold frame or Hybrid type:-

Stud depth, d : 150.0 mm Stud spacing, s (mm) : 600.0 mm
Flange width : not exceeding 80mm p : 0.388

Correction for mechanical fasteners :-
Alpha : 1.6 per m Thermal conductivity of fastener : 17.00 W/mK
Fasteners per square metre : 6.00 off Fasteners cross-sectional area : 12.50 mm²

Construction VapourThickness Thermal Thermal Vapour
ResistanceConductivity Resistance Resistivity
(MNs/g)(mm) (W/mK) (m²K/W) (MNs/gm)
-- - 0.040 -Outside surface resistance

2.5030.0 0.167 0.180 -Metal tiles /Battens
0.50- - - -Breather membrane (BS5250)
1.2012.0 0.125 0.096 100.00Softwood, dry
0.1325.0 - 0.454 -Cavity  bridged by Aluminium frame at 1.7mm @ 

600mm centres.
100.00100.0 0.022 4.500 450.00Ballytherm Polyisocyanurate  between aluminium 

frame  at 1.7mm @ 600mm centres
0.1630.0 - 0.454 -Cavity Bridged by aluminium frame at 1.7mm @  

600mm centres.
250.00- - - -Polythene, 500 gauge (0.12mm) (BS5250)
37.1382.5 0.022 3.750 450.00Ballytherm Polyisocyanurate (BS5250)
0.6312.5 0.190 0.066 50.00Plaster, gypsum (BS5250)
0.062.0 0.020 0.100 30.00Plaster, lightweight (BS5250)

-- - 0.100 -Inside surface resistance

U-value - 0.15W/m²K
U-value, Combined Method  : 0.15 W/m²K (upper/lower limit 9.706 / 4.946 m²K/W, dUf 0.0075, dUg 0.0000, dUp0.0000, dUr0.0000,

dUrc0.0000)

(Correction for mechanical fasteners, Delta Uf = 0.008W/m²K)
(Correction for air gaps, Delta Ug = 0.000W/m²K)

(Based on the combined method for determining U-values of structures containing repeating thermal bridges.)

Admittance : 0.95 W/m²K    Decrement : 9.29 factor    Decrement dalay : 0.00 hours
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Detailed U-value Calculation Results

Construction includes 3 bridged layers.

Non-bridged layers
  Outside surface resistance 0.040 m²K/W
  Metal tiles /Battens 0.180 m²K/W
  Softwood, dry 0.096 m²K/W
  Ballytherm Polyisocyanurate (BS5250) 3.750 m²K/W
  Plaster, gypsum (BS5250) 0.066 m²K/W
  Plaster, lightweight (BS5250) 0.100 m²K/W
  Inside surface resistance 0.100 m²K/W
Resistance of non-bridged layers, RNB = 4.332 m²K/W

Bridged layers
  Cavity  bridged by Aluminium frame at 1.7mm @ 600mm centres. (L1) bridged by Aluminium frame (B1)
  Ballytherm Polyisocyanurate  between aluminium frame  at 1.7mm @ 600mm centres (L2) bridged by Aluminium frame (B2)
  Cavity Bridged by aluminium frame at 1.7mm @  600mm centres. (L3) bridged by Aluminium frame (B3)

  Path 1 - Cavity  bridged by Aluminium frame at 1.7mm @ 600mm centres. / Ballytherm Polyisocyanurate  between aluminium frame  at 1.7mm @ 600mm centres / Cavity Bridged by aluminium frame at 1.7mm @  600mm centres.
  Path 2 - Aluminium frame / Aluminium frame / Aluminium frame

Resistance and fraction of heat flow paths
RP1 = RNB + RL1 = 4.332 + 5.408  = 9.740 m²K/W FP1 = 99.717%
RP2 = RNB + RL2 = 4.332 + 0.002  = 4.334 m²K/W FP2 = 0.283%

Upper resistance limit
Rupper = 1 / ( (FP1/RP1) + (FP2/RP2) )
Rupper = 1 / ( (0.997/9.740)  +  (0.003/4.334) ) = 9.706m²K/W

Lower resistance limit
Rlower = RNB + 1 / ((FL1/RL1) + (FB1/RB1))
Rlower = 4.332 + 1 / ((0.997/5.408) + (0.003/0.002)) = 4.946m²K/W

Total resistance of roof
Light steel-frame construction - Cold frame or Hybrid type
Stud depth, d : 150.0 mm    Stud spacing, s : 600.0 mm
Flange width : not exceeding 80mm    p : 0.388

RT = ( p x Rupper + (1 - p) x Rlower ) = (0.388 x 9.706 + (1 - 0.388) x 4.946) = 6.79 m²K/W

Correction for mechanical fasteners, Delta Uf = 0.008W/m²K.  Correction for air gaps, Delta Ug = 0.000W/m²K

U = (1 / Rt) + (Delta Uf + Delta Ug + Delta Up + Delta Ur + Delta Urc) = (1/7.3260) + 0.0075 + 0.0000 + 0.0000 + 0.0000 = 0.00
W/m²K
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Structure element : Pitched roof, ceiling at rafter line

Description : Warm pitched roof

Condensation calculations performed in accordance with BS5250:2002

Condensation is occuring at the following layers interfaces:-

Month Int

(C°)

Int

(%RH)

Ext

(C°)

Ext

(%RH)

Jan 20.00 59.30 3.80 83.00

Feb 20.00 58.70 3.90 81.00

Mar 20.00 57.20 5.70 76.50

Apr 20.00 56.80 7.90 74.00

May 20.00 57.50 11.30 71.50

Jun 20.00 62.00 14.20 73.50

Jul 20.00 66.00 15.80 75.50

Aug 20.00 66.60 15.70 76.50

Sep 20.00 64.30 13.50 78.50

Oct 20.00 62.20 10.60 81.00

Nov 20.00 59.80 6.30 82.50

Dec 20.00 59.60 4.50 83.50

Gc = Monthly moisture accumulation per area at an interface

Ma = Accumulated moisture content per area at an interface

Peak accumulated moisture content per area at interface (Ma) = 0.00000 Kg/m²

Annual moisture accumulation = 0.00000 Kg/m²
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Condensation Risk Analysis (no account taken of thermal bridges)
3 - Dwellings with low occupancy
Jan (worst)

20.0C 59.3%

3.8C 83.0%

Feb

20.0C 58.7%

3.9C 81.0%

Mar

20.0C 57.2%

5.7C 76.5%

Apr

20.0C 56.8%

7.9C 74.0%

May

20.0C 57.5%

11.3C 71.5%

Jun

20.0C 62.0%

14.2C 73.5%

Jul

20.0C 66.0%

15.8C 75.5%

Aug

20.0C 66.6%

15.7C 76.5%

Sep

20.0C 64.3%

13.5C 78.5%

Oct

20.0C 62.2%

10.6C 81.0%

Nov

20.0C 59.8%

6.3C 82.5%

Dec

20.0C 59.6%

4.5C 83.5%

WorstInterface Dewpoint Vapour Saturated Peak Conden-
Cond.Temp. Temp. Pressure V.P. Buildup sation
(g/m²)ºC ºC (kPa) (kPa) (g/m²)

1 Outside surface resistance
3.9 1.2 0.67 0.81   No

2 Metal tiles /Battens
4.2 1.3 0.67 0.82   No

3 Breather membrane (BS5250)
4.2 1.3 0.67 0.82   No

4 Softwood, dry
4.3 1.3 0.67 0.83   No

5 Cavity  bridged by Aluminium frame at 
1.7mm @ 600mm centres.

5.1 1.3 0.67 0.88   No
6 Ballytherm Polyisocyanurate  between 
aluminium frame  at 1.7mm @ 600mm 
centres

12.6 4.8 0.86 1.46   No
7 Cavity Bridged by aluminium frame at 
1.7mm @  600mm centres.

13.4 4.8 0.86 1.54   No
8 Polythene, 500 gauge (0.12mm) (BS5250)

13.4 11.1 1.32 1.54   No
9 Ballytherm Polyisocyanurate (BS5250)

19.6 11.8 1.38 2.28   No
10 Plaster, gypsum (BS5250)

19.7 11.8 1.39 2.30   No
11 Plaster, lightweight (BS5250)

19.9 11.8 1.39 2.32   No
12 Inside surface resistance

Worst case internal / external conditions for graph : 20.0°C @ 59.3%RH / 3.8°C @ 83.0%RH 

Scale 1:3

25°C
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Condensation Risk Analysis (no account taken of thermal bridges)
3 - Dwellings with low occupancy
Jan (worst)

20.0C 59.3%

3.8C 83.0%

Feb

20.0C 58.7%

3.9C 81.0%

Mar

20.0C 57.2%

5.7C 76.5%

Apr

20.0C 56.8%

7.9C 74.0%

May

20.0C 57.5%

11.3C 71.5%

Jun

20.0C 62.0%

14.2C 73.5%

Jul

20.0C 66.0%

15.8C 75.5%

Aug

20.0C 66.6%

15.7C 76.5%

Sep

20.0C 64.3%

13.5C 78.5%

Oct

20.0C 62.2%

10.6C 81.0%

Nov

20.0C 59.8%

6.3C 82.5%

Dec

20.0C 59.6%

4.5C 83.5%

WorstInterface Dewpoint Vapour Saturated Peak Conden-
Cond.Temp. Temp. Pressure V.P. Buildup sation
(g/m²)ºC ºC (kPa) (kPa) (g/m²)

1 Outside surface resistance
15.8 11.5 1.35 1.80   No

2 Metal tiles /Battens
15.9 11.5 1.36 1.81   No

3 Breather membrane (BS5250)
15.9 11.5 1.36 1.81   No

4 Softwood, dry
15.9 11.5 1.36 1.81   No

5 Cavity  bridged by Aluminium frame at 
1.7mm @ 600mm centres.

16.1 11.5 1.36 1.83   No
6 Ballytherm Polyisocyanurate  between 
aluminium frame  at 1.7mm @ 600mm 
centres

18.1 12.0 1.40 2.07   No
7 Cavity Bridged by aluminium frame at 
1.7mm @  600mm centres.

18.3 12.0 1.40 2.10   No
8 Polythene, 500 gauge (0.12mm) (BS5250)

18.3 13.3 1.52 2.10   No
9 Ballytherm Polyisocyanurate (BS5250)

19.9 13.5 1.54 2.32   No
10 Plaster, gypsum (BS5250)

19.9 13.5 1.54 2.33   No
11 Plaster, lightweight (BS5250)

20.0 13.5 1.54 2.33   No
12 Inside surface resistance

Worst case internal / external conditions for graph : 20.0°C @ 66.0%RH / 15.8°C @ 75.5%RH 

Scale 1:3
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Snow Drifting Abutting Taller Structures



ENGINEERING and 
BUILDING 
DESIGN 

41 Maitland Avenue 
Thornton-Cleveleys 
Lancs  FY5 3JR 

tel : (01253) 859867 
fax : (01253 ) 858967 

email : peter.redding@hotmail.co.uk Peter G Redding  I ENG    MIET 

‘SUPALITE’ roof snow drifting 

Sk = snow on ground = 0.6 kn/sq.M ( average ) 
U3 = 4 
U1 = 1.33 
U2 = 4 
Drifted snow = 4 x 0.6 = 2.4 kn/sq.M 

Using rafters @ 450crs. 

Mono pitched roofs with rafters at 90 degrees to abutment - snow drifting variable along rafter. 
Pitched roofs with rafters parallel to abutment - snow load constant. 

Maximum rafter span ( between supports ) - Dead + snow-see calculation sheets 

Mono roofs— 3600mm 
Pitched roofs—3000mm 
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STEEL BEAM ANALYSIS & DESIGN (EN1993-1)

In accordance with UK national annex
TEDDS calculation version 1.0.05

mm 5000
1A B

Unfactored Loads

0.0

1.900

Self weight included
Dead Imposed

mm 5000
1A B

Load Envelope - Combination 1

0.0

5.122

mm 5000
1A B

Load Combination 1 (shown in proportion)

mm 5000
1A B

Dead

Imposed
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Bending Moment Envelope

0.0

16.005

kNm

mm 5000
1A B

16.0

Shear Force Envelope

0.0

12.804

-12.804

kN

mm 5000
1A B

12.8

-12.8

Support conditions
Support A Vertically restrained

Rotationally free
Support B Vertically restrained

Rotationally free

Applied loading

Beam loads
Dead self weight of beam × 1

roof Dead full UDL 1.5 kN/m
roof Imposed full UDL 1.9 kN/m

Load combinations
Load combination 1 Support A Dead × 1.35

Imposed × 1.50

Span 1 Dead × 1.35

Imposed × 1.50

Support B Dead × 1.35

Imposed × 1.50

Analysis results
Maximum moment; Mmax = 16 kNm; Mmin = 0 kNm
Maximum moment span1; Ms1_max = 16 kNm; Ms1_min = 0 kNm
Maximum shear; Vmax = 12.8 kN; Vmin = -12.8 kN
Maximum shear span1; Vs1_max = 12.8 kN; Vs1_min = -12.8 kN
Deflection span1; δs1_max = 10 mm; δs1_min = 2.6×10-16 mm
Reactions at support A; RA_max = 12.8 kN; RA_min = 12.8 kN
Unfactored dead load reaction at support A; RA_Dead = 4.2 kN
Unfactored imposed load reaction at support A; RA_Imposed = 4.8 kN
Reactions at support B; RB_max = 12.8 kN; RB_min = 12.8 kN
Unfactored dead load reaction at support B; RB_Dead = 4.2 kN
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Unfactored imposed load reaction at support B; RB_Imposed = 4.8 kN

Section details
Section type; RHS 150x100x5.0
Steel grade; S275H
From table 3.1: Nominal values of yield strength fy and ultimate tensile strength fu for hot rolled structural steel
Nominal thickness of element; t = 5.0 mm
Nominal yield strength; fy = 275 N/mm2

Nominal ultimate tensile strength; fu = 430 N/mm2

Modulus of elasticity; E = 210000 N/mm2

100

515
0

Partial factors - Section 6.1
Resistance of cross-sections; γM0 = 1.00
Resistance of members to instability; γM1 = 1.00
Resistance of tensile members to fracture; γM2 = 1.10

Lateral restraint
Span 1 has full lateral restraint

Effective length factors
Effective length factor in major axis; Ky = 1.000
Effective length factor in minor axis; Kz = 1.000
Effective length factor for torsion; KLT.A = 1.000

KLT.B = 1.000

Classification of cross sections - Section 5.5
ε = √[235 N/mm2 / fy] = 0.92

Internal compression parts - Table 5.2 (sheet 1 of 3)
W idth of section; c = h - 3 × t = 135 mm

c / t = 29.2 × ε <= 72 × ε; Class 1
Section is class 1

Check shear - Section 6.2.6
Design shear force; VEd = max(abs(Vmax), abs(Vmin)) = 12.8 kN
Height of web; hw = h - 2 × t = 140 mm
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Shear area factor; η = 1.000
hw / t < 72 × ε / η

Shear buckling resistance can be ignored
Shear area - cl 6.2.6(3); Av = A × h / (b + h) = 1424 mm2

Design shear resistance - cl 6.2.6(2); Vc,Rd = Vpl,Rd = Av × fy / (√[3] × γM0) = 226.1 kN
PASS - Design shear resistance exceeds design shear force

Check bending moment - Section 6.2.5
Design bending moment; MEd = max(abs(Ms1_max), abs(Ms1_min)) = 16 kNm

Design resistance for bending - Section 6.2.5(2)
Design bending resistance moment - eq 6.13; Mc,Rd = Mpl,Rd = W pl.y × fy / γM0 = 32.8 kNm

PASS - Design bending resistance moment exceeds design bending moment

Check vertical deflection - Section 7.2.1
Consider deflection due to imposed loads
Limiting deflection;; δ lim = Ls1 / 360 = 13.9 mm

Maximum deflection span 1; δ = max(abs(δmax), abs(δmin)) = 9.967 mm
PASS - Maximum deflection does not exceed deflection limit



NO. DESCRIPTION. QTY.

1 EAVES BEAM 1

2 RAFTER 2

3 BATTEN 39 x 50 2

4 SOFFIT BOARD 1

5 BATTEN 39 x 19 1

6 FASCIA BOARD 1

7 EAVE PROTECTOR 1

8 BATTEN 39 x 19 1

9 TILE STARTER CLEAT 1

10 GUTTER BRACKET 2

11 LENGTH OF GUTTER 1

12 EXTRALIGHT TILE 1

13 EAVES BEAM FOAM 1

14 BATTEN 75 x 19 1

15 12MM PLY 1

16 100MM EPS INSULATION 1

17 WALL SOAKER 1

18 62.5 PIR INSULATED BOARD 1

19 EAVES VENT 1

20 25MM INSULATION 1

SCOTTISH SPEC 
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Structural Calculations 
 
JOB .  Supalite replacement roof for conservatories 
NAME :  Celtic Vista    
SITE ADDRESS :  North Scotland 
DATE :  November 2017 
 ——————————————————————————————-    
Loadings  -  Snow and Wind 
 
British Standards and Codes of Practice 
 
 EN 1990; EN 1991;EN 1992; EN 1993; EN 1995; EN 1996; EN 1999;  BS 449 ; BS 5950; BS 5268;  
 
Beam spans for these calculations are based on the clear span between supports. For the total beam 
length add the appropriate end support lengths. 

These calculations are for the SUPALITE roof only and do not undertake any check of existing side 
wall mullions or foundations which should be undertaken by a suitably qualified engineer before 
commencement of work and appointed by the client or contractor. 
 
The following wind and snow calculations are based on average forces experienced by most of the 
United Kingdom. In extreme areas affected by strong winds and high snow falls ie the North of Eng-
land and Scotland the calculations should be undertaken by a suitably qualified engineer to check all 
the structural aspects of roof members, wall mullions and foundations.  
 
 
Wind loading. 
 
Peak velocity pressure ( max )   -  uplift on roof  =  -1.192 kn/sq.M 
                                                        On walls     =  0.832 kn/sq.M 
 
Max uplift on roof  ( Cpe + Cpi )  =  -1.336 kn/sq.M 
Roof dead load  =  0.47 kn/sq.M  and  Roof imposed load  = 0.6 kn/sq.M 
Wind + dead  = -1.336 + ( 0.47  x 0.9 ) =  -0.9kn/sq.M uplift. 
Dead + imposed  =  0.47  +  0.6  =  1.07 kn/sq.M 
Roof members designed for Dead + Imposed > Wind + Dead  therefore o’k 



2 
 
Using Powerline frame screws  7.5 dia x 102 long  ( permitted shear = 0.8kn ) 
No required per sq.M  =  0.9 / 0.8  = 2 No fixings per sq.M  to resist wind uplift. 
 
Factored wind on roof = -1.333 x 1.4  =  -1.9 kn/sq.M 
Factored dead load of roof  =  0.47 x 0.9  =  0.43 kn/sq.M 
Factored uplift of roof due to wind  =  -1.9 + 0.43  =  1.47 kn/sq.M 
 
Permitted tensile for Powerline screws  =  1.2 kn 
Therefore minimum No of screws to resist uplift  =  1.47 / 1.2  =  2 No screws. 
 
Uplift per M run of eaves = 1.47x 2.0M  =  2.94 kn 
Assuming mullion fixing at 1.0M crs max uplift per fixing = 2.94 kn 
Using Powerline screws 7.5 dia No of screws required  =  2.94 / 1.2  =  3  to each fixing point at 
rafters to ridge, rafters to eaves beam, eaves beam to mullion. 



Loadings ( contd ) 

Snow Loading 
 
It will be assumed that with snow on the roof no access would be required on the roof and so 
imposed will be disregarded. 
 
Assuming zone 3 and altitude of 175M  -  Ground snow load ( Sk ) =  0.74kn/sq.M 
Snow drifting coefficient ( U1 )  =  0.8 + 0.4(25-15)/15  =  1.07 
Therefore drifted snow load  = 0.93 x 1.07  = 1.0 kn/sq.M ( average ) 
 
Drifted snow load + roof dead load  =  1.47 kn/sq.M 
Therefore use 2 No rafters ie double up rafters. 
 
 
 
 
 
 












