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1. BALLAST REQUIREMENTS

1.1. Wind Loadings for 18m Geodome, 9m high, with wind speeds of 54m/s

WIND LOADING (BS6399)
WIND LOADING (BS6399)

TEDDS calculation version 3.0.15

18000
9196

«—————— 18000 « 18000

Plan Elevation
Building data
Type of roof Hipped
Length of building L = 18000 mm
Width of building W = 18000 mm
Height to eaves H = 4000 mm
Pitch of main slope oo = 30.0 deg
Pitch of gable slope oo = 30.0 deg
Reference height H, = 9196 mm
Dynamic classification
Building type factor (Table 1) Kp=8.0
Dynamic augmentation factor (1.6.1) Cr = [Kp x (H,/ (0.1 m))*"®]/ (800 x log( H, / (0.1 m))) = 0.15
Site wind speed
Location Worst Case
Basic wind speed (Figure 6 BS6399:Pt 2) Vy, = 54.0 m/s
Site altitude As=20m
Upwind distance from sea to site dseq = 50 km
Direction factor Sy =1.00
Seasonal factor S, =1.00

Probability factor S, =1.00
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Critical gap between buildings g = 50000 mm

Topography not significant
Altitude factor

Site wind speed

Terrain category

S.=1+0.001xAs/1m=1.02
Vs =V x Sy x Sq x Sg x S, =55.1 m/s
Country

Displacement height (sheltering effect excluded)Hy = Omm

The velocity pressure for the windward face of the building with a 0 degree wind is to be considered as
1 part as the height h is less than b (cl.2.2.3.2)

The velocity pressure for the windward face of the building with a 90 degree wind is to be considered
as 1 part as the height h is less than b (cl.2.2.3.2)
Dynamic pressure -windward wall - Wind 0 deg

Reference height (at which g is sought)
Effective height

Fetch factor (Table 22)

Turbulence factor (Table 22)

Gust peak factor

Terrain and building factor

Effective wind speed

Dynamic pressure

Hief = 4000mm

He = max(Het — Hg, 0.4 x Hief) = 4000mm
S: = 0.860

S; = 0.200

gi=3.44

Sp=Sex (L+ (g x Sy + Sh) = 1.45
Ve=Vsx S, =79.9m/s

gs = 0.613 kg/m® x V> = 3.913 KN/m?

Dynamic pressure -windward wall - Wind 90 deg

Reference height (at which g is sought)
Effective height

Fetch factor (Table 22)

Turbulence factor (Table 22)

Gust peak factor

Terrain and building factor

Effective wind speed

Dynamic pressure

Dynamic pressure - roof

Reference height (at which q is sought)
Effective height

Fetch factor (Table 22)

Turbulence factor (Table 22)

Gust peak factor

Terrain and building factor

Effective wind speed

Dynamic pressure

Hief = 4000mm

He = max(H,ef — Hg, 0.4 x Her) = 4000mm
S. =0.860

S; = 0.200

i = 3.44

Sp=S.x (1+(g¢x Sy +Sp) =145

Ve =V xS, =79.9m/s

0s = 0.613 kg/m® x V.2 = 3.913 kKN/m?

Hief = 9196mm

He = max(Href — Hg, 0.4 x Hyer) = 9196mm
S, =1.022

S;=0.180

O =3.44

Sp=Sex (1+(gex S)+Sh) =166
Ve=Vsx S,=91.2m/s

0s = 0.613 kg/m® x V¢ = 5.101 kN/m?




Room/storey volume for internal size effect factor

Diagonal dimension for internal size effect factors

Internal size effect factor

Pressures and forces
Net pressure

C, = 1.000

pzqsxcpexcae'QSXCpiXCai

V;=0.125 m*
a;=10 x (V;)**=5.000m
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Size effect factors
Diagonal dimension for gablewall 8gg=7.3M
External size effect factor gablewall Caeg = 0.972
Diagonal dimension for side wall Aes =7.3M
External size effect factor side wall Caes =0.972
Diagonal dimension for roof Aer=7.9M
External size effect factor roof Caer = 0.965

Net force Fuw =P x At
Roof load case 1 - Wind 0, ¢ 0.20, -Cpe
Zone prezl)s(Lre przggﬁgcqs siszt?ezgfolr Preggtjre Area,2 Net force,
coef(f;;lent, (kN/m?) Coo ’ 0 (kN/mZ), Arer (M°) Fw (kN)
A (-ve) -0.50 5.10 0.965 -3.48 33.67 -117.24
C (-ve) -0.20 5.10 0.965 -2.00 59.86 -120.01
E (-ve) -1.30 5.10 0.965 -7.42 29.93 -222.10
F (-ve) -0.80 5.10 0.965 -4.96 3.74 -18.55
G (-ve) -0.60 5.10 0.965 -3.97 59.86 -237.90
H (-ve) -1.00 5.10 0.965 -5.94 35.54 -211.24
I (-ve) -0.60 5.10 0.965 -3.97 151.52 -602.17
Total vertical net force Fwy =-1324.34 kN
Total horizontal net force Fwn = 120.65 kN
Walls load case 1 - Wind 0, ¢y 0.20, -Cpe
Zone p'eg.)sq.“fe prl:;}s/gsrrgcqs sisztgg?c:r Preggltjre Area,2 Net force,
coef(f:lpcelent, (kN/m?) Coo ’ 0 (kN/mZ), Arer (M) Fw (kN)
A -1.30 3.91 0.972 -5.73 14.40 -82.45
B -0.80 3.91 0.972 -3.82 57.60 -220.30
W 0.60 3.91 0.972 1.50 72.00 107.91
| -0.50 3.91 0.972 -2.68 72.00 -193.24

Overall loading

Equiv leeward net force for overall section

F| =FW'W| =-193.2 kN
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Net windward force for overall section
Overall loading overall section

Roof load case 2 - Wind 0, cp; -0.3, +Cpe

Fuuw = 107.9 kN

Fu =
Faw=0.85 x (1 + C,) x (Fy - F + Fup) = 412.8 kN

Ext Dynamic E
Zone pressure pressurez, ds sizztfea:g?ol ; Preggltjre Area,2 Net force,
coef:;zlent, (kN/m?) Coo ’ 0 (kN/mz), Arer (M) Fw (kN)
A (+ve) 0.80 5.10 0.965 5.47 33.67 184.15
C (+ve) 0.40 5.10 0.965 3.50 59.86 209.49
E (+ve) -1.30 5.10 0.965 -4.87 29.93 -145.76
F (+ve) -0.80 5.10 0.965 -2.41 3.74 -9.01
G (+ve) -0.60 5.10 0.965 -1.42 59.86 -85.22
H (+ve) -1.00 5.10 0.965 -3.39 35.54 -120.60
| (+ve) -0.60 5.10 0.965 -1.42 151.52 -215.73
Total vertical net force Fwy =-158.21 kN
Total horizontal net force Fwn = 316.81 kN
Walls load case 2 - Wind 0, ¢ -0.3, +Cpe
Zone preiéLre przggsrn%cqs siszt?ezgfolr Preggtjre Area,2 Net force,
coef(f;;lent, (kN/m?) Coo ’ o (kN /mz)’ Arer (M°) Fw (kN)
A -1.30 3.91 0.972 -3.77 14.40 -54.27
B -0.80 3.91 0.972 -1.87 57.60 -107.59
w 0.60 3.91 0.972 3.46 72.00 248.79
I -0.50 3.91 0.972 -0.73 72.00 -52.36

Overall loading

Equiv leeward net force for overall section
Net windward force for overall section
Overall loading overall section

Roof load case 3 - Wind 90, ¢ 0.20, -Cpe

F| =Fw,wl =-52.4 kN
Fu = Fuww = 248.8 kN

Faw=0.85 x (1 + C,) x (Fy - F + Fup) = 604.7 kN
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Zone preiéLre przggsrrg’cqs sisétfeaiggjr Prel\slgltjre Area,2 Net force,
coef(f:lpcelent, (KN/m?) Co ' o (kN /mz)’ Arer (M) Fw (KN)
A (-ve) -0.50 5.10 0.965 -3.48 14.96 -52.11
B (-ve) -0.50 5.10 0.965 -3.48 18.71 -65.13
C (-ve) -0.20 5.10 0.965 -2.00 59.86 -120.01
E (-ve) -1.30 5.10 0.965 -7.42 33.67 -249.86
G (-ve) -0.60 5.10 0.965 -3.97 59.86 -237.90
H (-ve) -1.00 5.10 0.965 -5.94 37.41 -222.36
| (-ve) -0.60 5.10 0.965 -3.97 59.86 -237.90
J (-ve) -0.50 5.10 0.965 -3.48 89.79 -312.64
Total vertical net force Fwy =-1297.22 kKN
Total horizontal net force Fwn =125.25 kN
Walls load case 3 - Wind 90, c,; 0.20, -Cpe
Zone prei)s(Lre IOrlgggl?rn;zl'cq5 sisztggtzgr Preggfjre Area,2 Net force,
coef(f;;lent, (kN/m?) Coo ’ o (kN /mz)’ Arer (M°) Fw (kN)
A -1.30 3.91 0.972 -5.73 14.40 -82.45
B -0.80 3.91 0.972 -3.82 57.60 -220.30
w 0.60 3.91 0.972 1.50 72.00 107.91
I -0.50 3.91 0.972 -2.68 72.00 -193.24

Overall loading
Equiv leeward net force for overall section
Net windward force for overall section

Overall loading overall section

Roof load case 4 - Wind 90, ¢, -0.3, +Cpe

F| =Fw,wl =-193.2 kN
Fuw = Fuww = 107.9 kN
Fuw = 0.85 x (1 + C,) x (Fu - Fi + Fup) = 417.3 kN
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Zone preiéLre przggsrrg’cqs sisétfeaiggjr Prel\slgltjre Area,2 Net force,
coef(f:lpcelent, (KN/m?) Co ' o (kN /mz)’ Arer (M) Fw (KN)
A (+ve) 0.80 5.10 0.965 5.47 14.96 81.84
B (+ve) 0.50 5.10 0.965 3.99 18.71 74.67
C (+ve) 0.40 5.10 0.965 3.50 59.86 209.49
E (+ve) -1.30 5.10 0.965 -4.87 33.67 -163.98
G (+ve) -0.60 5.10 0.965 -1.42 59.86 -85.22
H (+ve) -1.00 5.10 0.965 -3.39 37.41 -126.94
| (+ve) -0.60 5.10 0.965 -1.42 59.86 -85.22
J (+ve) -0.50 5.10 0.965 -0.93 89.79 -83.63
Total vertical net force Fwv = -155.02 kN
Total horizontal net force Fwn = 307.60 kN
Walls load case 4 - Wind 90, c,; -0.3, +Cpe
Zone prei)s(Lre IOrlgggl?rn;zl'cq5 sisztggtzgr Preggfjre Area,2 Net force,
coef(f;;lent, (kN/m?) Coo ’ o (kN /mz)’ Arer (M°) Fw (kN)
A -1.30 3.91 0.972 -3.77 14.40 -54.27
B -0.80 3.91 0.972 -1.87 57.60 -107.59
w 0.60 3.91 0.972 3.46 72.00 248.79
I -0.50 3.91 0.972 -0.73 72.00 -52.36

Overall loading
Equiv leeward net force for overall section
Net windward force for overall section

F| =Fw,wl =-52.4 kN
Fu = Fuww = 248.8 kN

Overall loading overall section Fuw=0.85x%x (1 +C)) x (Fy - F| + Fyyn) =595.7 kN
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