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Introduction

These calculations assess the load capacity of the existing roof, and in particular the
purlins, with the view to supporting a solar panel installation with a new roof sheeting
system. They make some assumptions regarding existing and proposed roofing and
other assumptions as noted.

The following includes assumptions made, which may not be exhaustive, and the
findings and proposed way forward. :

1. It is understood the loadings from the proposed solar panels are as follows as
provided:

Panels —19kg for a 1.63m2 panel area or 11.66kg/m?

Mounting System — 200g/m?

Power Optimiser — These sit 1 every two panels, so we need to allow 1.1kg
per 3.26m2 or 0.34kg/m?

Cabling — allow 100 g per m?>.

In total we need to allow 12.3kg/m?.

2. Itis assumed the proposed new roofing panels will be Kingspan Quad Core
RW Trapezoidal 100mm or similar with a self-weight of 12.2kg/m?

All Purlins are spaced at approx. 1.66m on slope. All span 6m.

All purlins are double span and single span sleeved.

Purlin types are as assumed based on site measurements.

Existing sheeting is of a similar weight to new sheeting so wind uplift forces to
purlins is not significantly increased.

Solar panel loading will be similar on both pitches.

Portal connections and foundations are adequate and original design correct.
Only additional vertical loading applied.

9. In conclusion:

a. Main portal frames are OK for the loading.

b. Purlins should be reviewed when roof is removed to confirm
assumptions are correct as this is not possible to be sure of with roof
in place and the access available.

¢. If assumptions are not correct purlins may need to be strengthened or
replaced with heavier duty, but based on the assumptions, which
would be the norm for 6m bay portal framed buildings, the existing
purlins should suffice.
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Supply Chain Logistics Page: 3
Cambridge Made by: CRB
Date: Nov 19
Ref No: CM2123-1

Office: 1376
Location: Roof and Snow loading to BS 6399

Snow Loading on roof structures to BS6399 : Part3 : 1988

Bagic gnow load Sb=0.5 kN/m2
Site altitude is less than 100 metres above mean sea level.
Site snow load So=+8b=0.5 kN/m2

Symmetrical pitched Roof

.- ~— Proposged reof is a symmetrical
pitched roof where the angle
of pitch is less than or
equal to 15 degrees.

Roof section.

Ridge

For this type of roof it is only
necessary to consider a single
ul T load case of a uniform layer

s of snow across the whole roof.
loading

| diagram |

The value of the snow load shape coefficent ul is dependent upon
the angle of pitch of the roof measured from the horizontal.
This coefficent is considered to be constant across the whole roof

Angle of pitch of the roof alpha=11 degrees
Snow load shape coefficient ul=0.8
Based on the uniform snow loading to BS6399 : Part 2 Clause 7.2

Design Snow Load S8d=ul*S8Sc=0.8*0.5=0.4 kN/m2
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Office: 1376
MINIMUM IMPOSED ROQOF LOADING.

Access is not provided to the roof and allowance should be made
for an imposed load equal to or greater than that which produces
the worst load effect from one of the fellowing:

1. The uniform snow loading of 0.4 kN/m2 ; or
2. The redistributed snow load ; or
3. Since the roof slope is 11 degrees a uniformly distributed

load of 0.6 kN/m2 measured on plan; or
4. A concentrated load of 0.9 kN

No701
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1018 Kingspan QuadCore ™
Insulated Panels RW Trapezoidal Roof Panel

QuadCore™
RW Trapezoidal Roof Panel

Structural Tables

Single $pan

Core Load Type Uniformly digtributed Imposed load, kN/m®
Thickness Span.m
{mim} 1.4 1.6 13 20 22 24 26 28 3.0 3.2
40 ressure 324 2668 228 1983 150 117 091 071 056 -
Suction 434 363  3.09 87 233 92 130 108 -
53 3.86 - ! : ! 106 088 069
1.80 ! 1.31
60 ] 126
I 92 4 378 335 207
73 Pressura 4.85 .19 3.67 323 2.87

Pressure
Suction
Pressure K .
Suctlon 9.62 8.43 7. 8.76 6.1 5.20 4.41 0 3.31 2.81
Double Span
Core Load Type Uniformly di d Imposed | "
Thickness Span,
{mm} 14 1.6 18 2.0 2.2 24 26 28 3.0 3.2
- Pressure 324 268 224 185 156 134 198 102 0.80 0.80
Suction 4.07 3.27 2.71 2.29 1.98 1.74 1.54 1.38 1.25 1.14
33 Pressure 3.B1 3.02 2.46 2.05 174 1.50 130 115 102 091
Suction 4.24 343 286 2 243 211 186 166 149 135 124
60 Bressure 397 .15 2.58 2 183 158 138 122 108 0.97
Suction 4.32 3.50 2.02 2.50 217 1.91 1.71 1.54 1.40 1.28
73 Eressure 428 338 277 233 19 172 150 133 118 108
Suctlon 4.45 3.63 3.04 2.81 2.27 2,01 1.80 1 1.48 1.36
80 ressure 4.38 351 268 242 207 179 157 139 124 11
Suction 4.50 368 3.09 2.65 .32 2.05 184 166 152 1.39
91 Prassure 4.60 370  3.056 257 220 191 168 149 133 118
Suction 4.47 3.67 3.09 2.66 2.32 2.06 1.85 1.68 1.53 1.41
100 Prassure 478 3.8 318 269 230 200 176 1 1.40 1.28
Suction 460 378 319 2735 241 214 192 174 150 148
115 Pressure 5.06 409  3.40 287 247 215 89 168 130 135
Suction 4.65 3.83 3.24 2.80 246 218 196 178 163 150
120 Pressurg 6.5 4,17 346 283 252 219 188 172 154 129
Suction 4.64 3.83 .26 2.80 246 219 1.97 1.79 1.63 1.51
137 Sure 5.45 4,44 370  3.14 270  2.36 2.08 185 1.66 149
Suction 465 85 327 2 248 221 190 181 1. 153
150 Eressure 5.68 4.63 366  3.28 283 247 218 184 174 157
Suction 483 384 L 282 24 2.21 198 1.81 166 153
1. Valses have been calculated using the method described in BS EN 14509 2013, for medium coloured panels.
2. The following deflection kmits have been used:
8. Pressure loading L/200
b.  Suction loading L1560
3. Allpane! thicknesses have been calculated with a minimum support width of 50mm. Larger support widths are possible.
4. The actual wind suction resisted by the panel is dependent upon the number of fasteners and the meterial of the supporting element.
5. The fastener caiculation should be carried out in accorgance with the appropriate standards.
8. For Imermediate values linear interpolation may be used.
7. Theallovwaile steelwork tolerance between bearing planes of adiacent supports is +/- Smm.




10/18 Kingspan
Insulated Panels

QuadCore™

QuadCore ™ q— :
RW Trapezoidal Roof Panel S

RW Trapezoidal Roof Panel

Applications

The KS1000 RW is a through-fix trapezoidal
profiled insulated roof panel which can be used
for building applications with roof pitches of 4° or

more after deflection.

Avadilable Lengths

Standard Lengths

1.8~ 14.5m

Longer Lengths (non-
stondard)

14.5-29.3m

Shorter Lengths [non-
standard)

Below 1.8m

Note: Additional costs and transport restrictions may
apply for non-standard lengths. All lengths may
change for export (outside of the UK).

1000mm cover width

| 333mm

533mm 333mm |
| | -
g5 &
gl gg
o%l 5E
/ L L CE
—
Dimensions, Weight & Thermal Performance ‘L
Core Thickness (mm) 40 | 53 {60 | 73 [ 80 | 91 [ 100 ] 115 120 | 137 | 150
Overall Thickness (mm) | 71 | 84 | 91 | 104 | 111 | 122 | 131 | 146 | 151 | 168 | 181
U-volus {W/mzK) 047 | 035 {031 | 025|023 | 020 | 018 | 006 | 0.15 | 0.13 | 0.12
ANk 0S/04 | 95 | 104 | 106 | 112 | 114 | 119 |(@2)| 128 | 130 | 137 | 142
A"'Iuemgm kg/m*0.7/0.5 551 60 | 63|68 71 [ 76|79 185 87|94/} 099

The KS1000 RW insulated wall panels have a Thermal Transmittance (U value), calculated using the method
required by the Buflding Regulations Part L2 {England 8 Wales} and Building Standards Section é {Scotland}.




o s C R B
C R Barnes Limited ==
P
Calculations Sheet =
v
Project Name | Supply Chain Logistics Building - Job Number | CM2126
Cambridge
Calculation of Revision Sub Number | (()2
Sheet Number S ?
Prepared By CRB Signed Date November
2019
Checked By Signed Date
Ref | Element Output

Ot Q,,_\vﬁo' -

et

MY eI RO

N v O o g >

%ﬁfd\qn‘.l) o, \\{._,.3/..1\"' — N\ PV N

ShyesT oL x VN = 0%

&N Vot ANV > VvV e = & \® —_—

Sw_;\esb e N > \v \a = & s —
. - S R S, = o.a¢ of\P'Lc

5“""'3 = - = @ SOy o BN

L W \;)\o,,‘—\

Eaﬂy(h

——— k:.)w -’\9-‘)\ \&\':b>‘fw‘f'\~:>\\\;-\\

o.ss;-”-,) S
R Yoy
WA Lol

L Y

by

\ v vc_\l/_*
Tl Yoan Laac)
Z il VLl kb = xS A o
I

Version 2

Last Updated

: 1 December 2003




o e C R p
C R Barnes Limited =
——————,
Calculations Sheet =3
v
Project Name | Supply Chain Logistics Building - Job Number | CM2126
Cambridge
Calculation of Revision Sub Number | ()02
Sheet Number 5
Prepared By CRB Signed Date November
2019
Checked By Signed Date
Ref | Element Output

(mm\r—\\'\m&:ﬁ%«r LN sf.g,w\:) o~C
8'\9_)’-)\

L2222 %2 (P 3 ApeT Le WXV

RS, A= Prem Gy e

Partnds o

Loy oUWy == oW

_\:2,_\& SEr - e

e

p——

Version 2 Last Updated: 1 December 2003




Multibeam Purlins - Load Tables @

Table 1:13 Double span and single span sleaved (Cont)

e Ultimate  Ultimate Load Ultimate  Uttimate Load
upL UDL  to Produce upL UDL  to Produce
Span Waight Gravity Suction  Deflection Span Weight Gravity Suction  Deflection
m Sectlon kg/m kN kN L/180 kN {m) Saction kg/m kN kN L/180 kN
M175065180  4.55 2483 19.87 19.45 M205065270  7.49 44.00 35.20 34.85
M176065200  5.08 28.36 22.60 2151 M235065130  2.80 18.35 14,67 =
M175085220 5,56 3218 25,75 73.63 _ MET5065140 414 2115 16.82 -
M175065250  6.35 37.85 30,12 26.62 M235065150  4.45 24,00 10,20 =
M205065120 3,29 14,10 1128 E M235065160  4.76 " 26.77 2142 =
M205065130 3,58 16.57 13,25 2 M235065170  6.04 20,13 23,30 =
M205065140 3,84 1817 15,29 - MP3EDG5180 5.5 3177 2542 =
M205065150  4.13 21.68 17.35 - M235065200 5.7 36.36 26.07 £
M205065160 441 2427 1841 - M235065220  6.53 4148 34,87 3088
M205065170  4.67 26.85 21,17 26.78 M235065250  7.46 48.65 41.04 4500
M205065180 4,96 268,42 2773 28.07 _ M235065270_ 8.08 53.90 44,97 43,35
M205065200 553 az.71 26,17 1.8 M265065140  4.46 23.92 18.12 =
M205065220  6.05 a7.21 20.77 .25 M265065150  4.70 2817 22.20 =
M205066250 6.9 43.63 34,90 38,62 M265065160  5.13 30,45 23.74 =
M205065270 749 47,76 3820 4147 M2E50E5180  6.76 37.04 28.00 -
M235065130 .86 19.67 15,73 5 M2E5065200  6.43 42,88 33.11 :
M235065740 414 22.72 1818 - M2E5065220 703 4856 80,15 -
M235066150  4.45 25.82 20.66 - M255065250  A.03 58.89 46.22 =
MZ35065160 476 28.85 23.08 - WZ2B5065270  B.70 8458 ~50.80 -
M235065170  5.04 31.42 25.14 = 65 Mi75065120 3.07 10.82 8.66 9,37
M235065180  5.36 34.30 77.44 - M175065130  3.29 12.65 10,12 1014
M235065200  5.97 39.3 343 - TMI75065140  5.52 14,53 11.63 10.91
M235065220  6.50 4487 37.86 - M175065150 2.79 16,25 13,00 11.67
M235065250 746 52.72 44,48 - M175085160  4.05 17.67 1413 12,43
M235065270  6.08 57.80 AB.77 5754 M175065180 455 21,30 17.04 18,62
M2B5065140  4.46 75.63 2045 - M175065200  5.08 24,28 19.43 15,40
M2B5065150 4.70 3024 2382 - 175065220 5.6 27,52 22.02 16.85
M265065160  5.13 .74 74.86 - M175065250  6.35 .14 26.71 1889
M2B5065180  5.76 30.93 2951 - M205R65120 6,20 1230 Bed | -
"M265065200  6.43 46,30 36.06 - M205065130  3.58 14.40 11.62 -
M265065220 703 5250 2161 - M205065130 .84 16.56 13,26 15.85
M265085250 _ 8.03 63,76 49,32 - MZ05085160 413 18.74 14,90 16.96
M2B5085270  8.70 50,90 54.37 - M205065160  4.41 2094 16.75 18.06
80 M145065120  2.75 0,34 74T 7.08 M205065170  4.67 23.13 18,23 18.17
M145065130  2.90 10,82 8.73 7.67 MBOSDE5180 4.96 24,44 10,55 20,24
M145065140 3,21 12.55 10.04 8.25 M205065200  6.53 28.07 20,48 22.40
M145065150  3.45 14.21 137 8.62 M205065220 6.06 3168 25,50 2452
M145065160 3,89 15.87 12,70 9,38 M205065250  B.91 37.80 29.84 27.86
M145065180 415 10,4 1531 10.52 M205065270  7.40 0,79 32,63 20,68
M145065200  4.63 22.25 17.80 11.62 M235065130  3.86 17.18 18.74 5
M145065220 506 2510 2016 1271 T M235065140 414 19.78 1662 -
M175066120  8.02 1159 9.27 11.00 M235065150 4,45 22.40 17.93 2
M175065130 4.8 1357 10,85 1161 T MZ35065160 476 24.89 15.08 -
M175065140 3.52 1560 12.48 12,81 TMZ35065170 5,04 27.14 A7t 26,51
M175066150 .70 17.46 13.97 13,70 9235065180 5.35 2058 2367 28,04
M175065160 g 3 M235065200 5.7 33.81 27.04 31.03
235085220 6,53 38,52 32,50 33.08
M175065200 5, B. , X M235065250  7.46 45,16 38.10 3B.34
M175065220 5,56 29.67 23.74 19.78 M235065270  8.08 2045 4172 41.20
M175065250 6.35 34,67 2774 22.28 M265065140  4.46 2041 17.91 =
M205065120 329 13.14 1052 - M266065150  4.70 26.34 20.85 -
M205085130 3.58 15.41 12.33 - M265065160  5.13 28.44 20.66 -
M205065140  3.84 17.74 14,20 - M265065180  5.76 3453 26.59 -
M205085150  4.13 50,11 16.08 19.90 M265065200 6,43 30.82 3132 -
M205065160  4.41 5248 17.99 2119 M265065220  7.03 45,16 36.72 -
M205065170 4,67 24.85 19.59 M265065250  8.03 54,70 4312 51.24
| . M205065180 4,96 26.28 2102 7/ "23.76 , M265065270  8.70 50.06 4757 56.07
M206065200  5.59 30.22 4T e 2f2B M300080150  6.86 27.41 20.90 =
M205065220  6.05 34.34 a7 47 28.78 M3D00B0160 6.27 31,68 2438 -
M205065250  6.91 40,22 3217 52,45 M300090180  7.06 4169 31.45 2
- Indicates the load 1o produce a deflection of
$pan/180 excesds uiimate UDL capaciy

N Kingspan.




Product Dimensions and References

Multibeam Purlins

Table 1:6 Multibeam Purlin Product Dimensions and References

Weight Dims {mmy} Gauge
References Kg/m A B Cc D (mm}
M145065120 275 145 85 8 20 1.20
M145066130 299 145 865 8 20 1.30
M145065140 3.21 145 65 8 20 1.40
M145065150 a.456 145 65 8 20 1.50
M145065160  3.69 145 65 8 20 1.80
M145065180 415 145 65 8 20 1.80
M145065200  4.63 145 65 a 20 2,00
M145065220  5.06 145 B5 ] 20 2.20
M175065120 3.02 175 65 38 20 1.20
M175065130 3.28 175 65 35 20 1.30
M175085140  3.52 175 685 38 20 140
MI75065150  3.78 175 8 38 20 160
Mi75065160  4.05 175 65 38 20 1.60
MI75065180  4.55 175 85 38 20 1.80
M175065200 5.08 175 85 33 20 2.00
M175065220  5.66 175 65 a3 20 2.20
M175065250  6.35 175 €5 33 20 2.50
M2050685120  3.29 205 g5 63 20 1.20
M2050685130 .58 205 85 63 20 1.30
M205065140 3.84 205 65 68 20 1.40
M205085150  4.13 206 6 6 2 150
M2050651680 4.4 206 65 6 20 1.60
M205065170  4.67 206 65 6 2 1.70
M205065180  4.96 206 65 88 20 180,
M205065200 5.53 206 65 68 20 2.00
M2050685220  6.05 206 65 68 20 2.20
M205065250  6.01 205 B5 68 20 2,50
M205065270 7.48 205 BS 68 20 2,70
Reference Key
‘_I\'fl_' . 14|5 , 08% 120
Multibeam —  Section Flange — 1.2mm gauge
Section Depth
M205
Mi75 65 Flange
M145 65 Flange
65 Flange Z
Gauges Gauges Gauges
1.2 1.2 1.2
13 1.3 1.3
14 14 14
15 15 15
16 1.6 1.8
- 1.7
18 18 18
2.0 20 20
2.2 22 2.2
2.5 25
- 27

24

Kingspan.

D,

Waight Dims (mm) Gauge
Referances Kg/m A B c D {mm)
M235065130 3.86 235 65 a8 20 1.30
M235065140 414 235 65 88 20 1.40
M235065160  4.45 235 65 98 20 1.50
M235065160 4,76 235 85 98 20 1.60
M235065170 5,04 235 85 98 20 1.70
M235085180 5,35 235 [:13 98 20 1.80
M235085200 5.97 235 685 98 20 2.00
M235085220 6.53 235 65 98 20 2.20
M235085250 748 235 B5 08 20 2.50
M235065270 8.08 235 65 98 20 2,70
M265085140 4,46 265 65 128 20 1.40
M265065150 4,78 285 85 128 20 1.50
M265065160 5.13 265 65 128 20 1.60
M265065180 5.76 265 €5 128 20 1.80
M265065200 643 265 e85 128 20 2.00
M265065220 703 265 85 128 20 2.20
M2B5065250 8.03 265 65 128 20 2,50
M2B80E5270 8.70 265 @5 128 20 2.70
M300080150 5.86 300 80 64 | 1.50
M300080160 6.27 300 80 84 40 1.60
M3000a0180 7.05 300 80 84 40 1.80
M300020250 7.86 300 g0 94 40 2.00
MAo0080250 9.82 300 ] 94 40 250
M300090270 10,64 300 90 94 i0 2.70
M350080150 6.43 350 90 144 0 1.50
M350080160 6.87 350 90 144 40 1.60
M350080180 7.72 350 80 144 40 1.80
M350080200 8.62 350 a0 144 40 2.00
M350080250 10.77 350 80 144 40 2,50
M350090270 1166 350 80 144 40 2,70
M350
80 Flange
M300
M265 90 Flange
M235 65 Flange
65 Flange
Lip size
nominal
3 57T 15mm
+—DmB
Gauges Gauges Gauges Gauges

13 :

14 1.4 -

15 15 1.5 1.5

1.6 1.6 1.6 1.6

1.7 - - -

1.8 1.8 1.8 1.8

20 20 2.0 20

2.2 2.2 - -

25 25 2.5 25

27 27 2.7 27
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4 LOADING

The loads and load combinations described in this Section should be considered
in the design of a steel portal frame. Imposed, wind, and snow loads are givea
= BS 6399-1 1o BS £399-36%

4.1 Dead loads

Where possible, unit weights of materials should be obtained fom
mamfacraers’ data. Where information is not available, basic unit weights of
mategials can be obtained from BS 648%1.  Alwmatively, the fipures piven in
Table 4.1 may be taken as typical of roofing materials used in portal frame
consouction.  The self weipht of the steel frame is typically 0.2 to 0.4 KN/’

expressed over the pian area.

Table 4.1 Typical weights of roofing materials

Marerinl Weight [kN/m?)
Sto9] roof shesting single ckiny 0.0¥-0.12 \/O\/\__
Aluminium roof shesting (single skin} 0.04

Insulation {boards, per 25 mm thioknesz) Q.07

Inzulation {glass fibre, per 100 mm 0.01

shioknsss]

Linsr trays {04 mm = 0.7 mm thiockness) 0.04 -D.07
Composits pansls {40 mm - 100 mm 10456
thioknazz)

Furinz idiztributed over the roaf eres} 0.03

Steal denking 02

Thres laysrz of falt with ohippings: 0.28

Slatesz 0.4:0.5

Tiling (clay or plain apnorste) a3 -0.4

Tiling (conorete interlooking} 0.5 - 9.3
Timber batiens linoluding timber rafters) .1

4.2 Service loads

Loading due 10 services will vary greatly, depending oo the use of the builking
In » portal fzame siroomire. heavy poimr loads may occos from soch fiems a3
suspended walkwgys, air handling units, apd mmoway and lifiing beams. In

reTtain simeatioms, if may be faore Appropriale 10 BSe A truss of lamnce girder,
mather than & porel frane, 10 seppert heavy local loads.
At the prelicninnry desipn stage:
= Service loading iz o be taken a§ 2 dead 10ad acoeh
» A.ssmasewi:eimﬂﬁﬂgwe:menhmeofmerwfmof‘bemé )
and 0.25 XN'm’ on plan, depenting on the use of the Duilding and
o oot @ sprizider system is provided.




) >

®  Recognite that scmoe dead iosd may be removed in the life of the stroctose
andl, where service loads have a bemeficial effect in opposing wind uplift,
mse no maore than 0.15 kKN/m®.

»  Idemify other sources of loading.

Al the fnyl design stage, the strucrise should be checked for the precise service
loads, if kncwn. ‘Where the specified zervice loads are of the order of
0.5 EN/m® of mote, it is probable that the attacheens loads will szceed the

capacity of some proprietary attachment systems.

4.3 Imposed roof loads ot s
BS 6399-3 defines six types of imposed roof 10ad: K —
* A miniomm load of 0.6 XN/m® {on plan) for roof slopes less than 30°,

where no access other than for cleaning and mainienance is provided. ——— G
* A concentraed load of 0.9 kN - this will oaly affect sheeting design.

*  Anuaiformly distritoted 1oad doe (o snow over the complete roof area. Th:
value of the 1oad depends on the bumilding’s locarion and height sbove sea
level.

2 Asymmetnc snow load doe to major redistribution of spow. This occurs
when he wind transports spow from the windward 1o the leeward foof
area. This load condition oaly applies to roof pitches greater than 15° (see
Clanse 7.2.3.3 of BS 6399-3).

®  Asymmetric 500w load due w ariificial sedistribotion of snow. This occers
85 a result of excessive heat loss through a small section of the roof or
mamoal clearance of snOW (0 maintain access 10 3 service door (see
Cimse 4.5 of BS 6399-3).

Generally, indusiry practice 15 nef to consider this type of loading except
where specifically requested.

* Non-umform loads cansed by smow drifiing in areas of obstruction or
dbropr changes in height, soch a5 parapet walls or walls of adiscent
buildings. The magnirode of this loading cam be much larger than the
uniform snpw loading, bur is localised and is more likely to affect the
yurling and sheeting than the overall design of the stmemre.  Snow drifiing
iz regarded by BS 63%9-3 as an excepticnal load and it shonld be assumed
that there is oo snow om the rest of the roof. Reduced load farior of 1.05
may therefore be nsed (see Section 4.5)3. Frames with sbropt cheages in
1o0f height may be affected by this conditon.

-

A defaited explamation of the background and use of BS 6399-3 is given in the
BRE Hundbook of {fmposed rocf loads)



Table 14,1 Recommended deflection imits ftaken from Steelwork
design quide to BS 5950 - Volume 4: Essential data for
designers™™)

&} Horizontal deflection at eaves leve] - due to unfactored wind load or
unfactored imposed foad or 80% of unfactored {wind and imposed) loads

Type of cladding w aD;fe;mtl:rla t:ne:lmon refative =2

Side cladding: ;;\
Profiled metal sheeting = h100 > ————ﬁr( WL

J
Fipbre reinforced sheeting L AEE0
EBrickwork 2 RIBOD LRSS BN ERD

Hollow concrete blockwork | < A200

1A

ih* + 5P 500

Precast concrete units = 200 1A + BA%EEE0
Root cladding:

Profiled metal eheeting - Z 5200

Fibre reinforced sheeting % BiZ2TD

Felted metal decking - % »/400

b] Venical deflection at ridge (for rafter slopes 2 3°) - due w unfactored wind
load or unfactored imposed Ipad or 80% of unfactored {wind and imposed)

Ipzdiz
Type of moof cladding Difterential deflection relative to adjacent frame
Profiled metal sheeting Z 500 and 5 1b* 4+ 57125
Fibre reinforced sheeting 251100 znd 2 16° + 2513165

Felted metal decking
- supported on purlins ZBhA0D amnd = &+ 50120
- supported on rafter = 5200 amd = [b7+ 573250

General:  The above valuss sre provisional resommendstions from Stesfwort design guide to
B85 5850 - Volume 4: Exsential deta for designess; tesdback has suggested that
some of the values may be more stringent then necessary.

The values of 5, b snd & are definsd in Figurs 14.1.

lo\a-\ S L%Loo @9"’\' Se




C R Barnes Limited c 2. &

. —_—
Calculations Sheet '-,-‘.".-"
Project Name | Supply Chain Logistics Building - Job Number | CM2126
Cambridge
Calculation \%— of Revision Sub Number | (02
Sheet Number
Prepared By CRB Signed Date November
2019

Checked By Signed Date
Ref | Element Output

Large Building Frame Layout

Constr. Lok 1  +—8& 1

mﬂg
L
m—

~UKB 53321 08

“ KB 53 BALSZ
L2
1

Q
(=]
=2
-]
2
we
W,
o)
s

26.000 J.

Version 2 Last Updated: 1 December 2003




C R Barnes Limited o

> T—
Calculations Sheet =
v
Project Name | Supply Chain Logistics Building - Job Number | CM2126
Cambridge
Calculation of Revision Sub Number | (2
Sheet Number | ) 3’
Prepared By CRB Signed Date November
2019

Checked By Signed Date
Ref | Element Output

Large Building Frame Deflections

@ B

-73.6mm : 1

-0.2mm f"ﬁ -0.2mm
n(

& C’/M:ZL,% = e D Fu . oX L

o A
& -
-138mm (-uL”" = = 113.8mm
R = XIS
\i /\m A =&) 2D\« :
= Ow. -

S s«

-

Version 2 Last Updated: 1 December 2003




C R Barnes Limited e

3 T—
Calculations Sheet =
v
Project Name | Supply Chain Logistics Building - Job Number | CM2126
Cambridge
Calculation of Revision Sub Number | (002
Sheet Number )X
Prepared By CRB Signed Date November
2019

Checked By Signed Date
Ref | Element Output

Large Building Frame Moments O <% ). ooy (L.
QA ¢ &%VL\Q‘)\‘O — o maad

pr———
-
a1 N Y\»A '

B
- ‘_'__._,.0-""'.' -
4425kNm b e o - 442.5KNm

-4425KNm 442.5kNm
A~
\h | Sm

Cﬂ«r&"&j '?. ASH sy 2abY = 242 ) 29y . B4
R UL+ YN Yisa Xk aa\«f\()«ﬂ*\ o S\ a“%

Vacless o Loedh = O o =37/
\ =G

T \eatn W Qe V05 A 3 Ve
\ZM Vews. V) [ema Domied | st L Souah- O

38342 U hod N el ST ) el o

———

Version 2 Last Updated: 1 December 2003




€S

C R Barnes Limited

Supply Chain Logistics Building

CSC Fastrak FBD.exe, version: 14.1.4.28, www.cscworld.com

The Office CM2126
31 Gibraltar Lane Portal Frame Assessment 01954 232267
Structussl engineess CB24 4RR CRB Page 20/2
Applied Loading
Loadcases
Dead
Sloped Items
Beam Loads
F\M
Load [kN] gl g2 a b Load
ID Beam Reference Type [kNm] [kN/m] [kN/m] [m] [m] Cond.
1 PR 3/1/2-4/1/4 Full uDL 2.0 Norm.
2 PR 4/1/4-3/1/3 Full UDL 2.0 Norm.
Live
Sloped Items
P L %\_\, e = 2 D
‘eam Loads
F\M Lg
Load [kN] gl g2 a b Load Term
ID Beam Reference Type [kNm] [kN/m] [kN/m] [m] [m] Cond. [%]
1 PR 3/1/2-4/1/4 Full UDL 36 Norm, 33.00
2 PR 4{1/4-3/1/3 Full UDL 3.6 Norm. 33.00
Combinations
=y 3L
1.4D+1.61 - »\’ =
Strength  Service
Loadcase Title Factor Factor
Self weight - excluding slabs 1.4000 1.0000
Dead 1.4000 1.0000
Live 1.6000 1.0000
1.4D+1.6I+NHF X+
Strength  Service
'Loadcase Title Factor Factor
Self weight - excluding slabs 1.4000 1.0000
Nead 1.4000 1.0000
e 1.6000 1.0000
NHF X+ 1.0000
1.4D+1,6I+NHF X~
Strength  Service
Loadcase Title Factor Factor
Self weight - excluding slabs 1.4000 1.0000
Dead 1.4000 1.0000
Live 1.6000 1.0000
NHF X- 1.0000
1.4D+1.6I+NHF Y+
Strength  Service
Loadcase Title Factor Factor
Seif weight - excluding slabs 1.4000 1.0000
Dead 1.4000 1.0000
Live 1.6000 1.0000
NHF Y+ 1.0000
1.4D+1.6I+NHF Y-
Strength  Service
Loadcase Title Factor Factor
Self weight - excluding stabs 1.4000 1.0000
Dead 1.4000 1.0000
22/11/2019 15:31:03 Page 20/2




Cg C meote

Supply Chain Logistics Building

CM2126
31 Gibraltar Lane Portal Frame Assessment 01954 232267
|structural enginesrs CB24 4RR CRB Page 21/2
Strength Service

Loadcase Title Factor Factor

Live 1.6000 1.0000

NHF Y- 1.0000
22/11/2019 15:31:03 Page 21/2
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