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For flush-fixed profiles following has to be considered:
cy= height of the agraffe

Classification of the profiles in the following ratios:
eloy 0,75
elcy s0,54
elcy 50,33

e = distance between of the facade panel and
shear centre of the horizontal profile
(s. figure 1) figure 1: Open profile with shear centre

The proof of structural stability is fulfilled if Eq. (1) is satisfied.
Wee S Wie (1)

characteristic wind load according to EN 1991-1-4
value of admissible wind loads, see Annex D

Following partial safety factors are fundamental for evaluation:
%6=135 =15 m=18.

mit we

Wiab

rouSed (g Adali (R L Gual o Gl 3 ge cila 3l

For subframes supporting three fixing points of a one panel or unsymmelrical supported panels with 4 fixing
points, the moment of inertia of profiles must be at minimum

lyfem')= 65,24 Ly [m]- 58,5 (git for: 09m $ ;< 1.4 m) 2)
with: L =equivalent support width (Anhang D 1)
Iy =moment of inertia of profiles (y-axis of the profile: paraliel to the fagade panel layer)

The module of elasticity of the profiles has to be E 2 70.000 N/mm?*,
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J}Jm‘fDWMﬂmu&‘hb&w

Wa S 09x -A—T"@‘ Wiab (3)
Awm

mt weg characteristic wind load according to EN 1991-1-4
Wra = value of admissible wind loads aus Anhang D

Are = panel size given in the Tables (Annex D), relaled lo admissible wind loads of the
Tables

Aoy = existing panel size (area)

1.3 Unsymmetrical substructure

Unsymmetrical substructures can only be applied for panels supported with 4 fixing points, In this case Eq. (4)
has to be fulfilied.

Wo S 05We (4)

characteristic wind load according to EN 1991-1-4
value of admissible wind loads according to Annex D

mt Wy

Wrab
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Geomelry of the KEIL facade drill

for KEL facade ol bit 7/9
Dia without countersink Dia with countersink CNC without countersink  CNC with countersink
..y 210hé
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Geometry of the drill hole
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e -
. . 7
-3 |
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+1.5 +1.5
@%0.1 @2990,1

KEIL measuring device

tester for max. cylindrical ddl hole
diometer [optional)

(altemncitively ntermnal cylindrical gouge)

/ \ , Inscription with setling depth hs

/ measuring caliber with
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stainless steel aliginhiss
1.4401. 1.4404 bzw. 1.4571 EN 756:2016
EN 10088-3:2014 :

angle thickness t [mm] t>4 t>5
angle width a[mm] 40<a<100 40<a<100
Distance between the centre of
anchor to outer edge of reveal angle by fom} 2b by <10t 28 <hySB1
Distance between the centre of ;
anchor to inner edge of reveal angle by [rim] 40h, 101_ o
cross tension stiffness Cq [MN/m] Cus2,5
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Simplified, it can be determined as follows:
Nyex = Ve * &/z
Neg = Nexw * Ya + Nvex * Yo
Ve = characteristic shear load due to dead load of the fagade panel
M = shear centre of horizontal support profile
z = spacing of forces
e = distance between shear load and shear centre M [mm)

- -7/"/f - e ’]/
4 ]
9 o
\ Ny o ”J/ 7777
V7 - T
Vol L 7R
/ 24
N s %
s ¥ %
N el
M
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Equation 1: & <1
N,

Equation 2: V_Ed <1
VR-:I

AL e a Y )y alalae 5l B Ole) ph Dy sea Ay (LIS 5 (oD AT a5 Gy a0

A ) ( ()
Equation 3 Nm] 4+l Vu\; ¢

with
Nes = design value of the tensie force acting on the anchor
Veg = design value of the shear force acting on the anchor

Nne = design value of the tensie load-bearing capacity of the anchor; Nag = Ney / 1y (With Ney und yy according to
Annex C 1)

Vig = design vaioe of the shear load-bearing capacity of the anchor: Vg = Vi /u (With Vi und 4y according fo
Annex C 1)

s on e ) Y alae Bada La sl Jy 0 (lied G il

Equation 4; Oy |
Ty

with:
e = design value of the bending siress of the fagade panel

g = design value of the bending sress resistanca of the faade panal. mu = op {1y (with o, and 1 according fo
Anhang C 1)
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Weg < Wee

W g (kNI = design value of the existing wind load
Wag [KNImY) = characteristic resistance to wind load according to Amnex C 2and C 3
e partial safety factor according to Annex G 2 and C 3
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W Fog )= designvelue ofthe relvantexisting foroe N Vi 0
PN = oharecenl reistance o herlevnt fore (e, Vo, o) cccording o Annex C 1
W) = partal afelyfacor acoording lo Ammes C 1
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Ve = shear load due to dead load of the facade panel

& und oy [mm) see picture
M shear centra
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1

b el = [mm] 13
= T et i el englie =1 [Nfmm?] 16,2
@ B
= $ U e _ Y= B 2,0
= 5
S0
8 52 |Enodul =| [Mmm? | 20.000(10.000%)
gaf ———
B2 |oslnward v=| ® 02
=
¥ §’ i, : [17K] 10% 107
o ) e e o=
@3 pa ,ls g=| [kN#] | 0,27
tension load = [kM] 1.2
‘5 i £
Znglie
é % N shear load = [kM] 3,2
m -g B
2% .
59 wnd Gyl B 0l d m = & 2,0
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ok g i
-E = il Gas hyz [rim] 8.5
b1
8 &0
@= L ad 3l alols 8 oder 8, = )
3T = By [} 01x%xa
(&)
spacing as= [mmj 800

in absence of other national reguiations

D o verification in the sanvicaability state: E =10.000 Mimm?
? in case of coincident stress of an anchor due to tension and shear load the following equation shall be

obsened:

Nsg | Vad cq4

MNag  Vag
Bearing condition C Bearing condition D
vortical load-bearing
______ profile
A A-A axis of symmetry
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==1200 A »=120 >=120 =120
0,23+Lx 0,23xLx 0,23»Lx 0,Z3#Lx
Lx Lx
Table 4: characteristic resistance wg, to wind loads for selective support sy and panel sizes
Was bearing condition C bearing condition D
suction pressure ™ plate size L, x L, plate size L, = L,
[kN/m?) [KN/m?) [-1 [mm] [mm]
1,68 -2.4 1250 = 2000 -
3,0 20 1250 = 1800 1250 = 2000
4.8 -33 - 1100 = 1250 1250 = 1950
6,6 860 = 1250 1250 x 1380

- meaning of the symbols see Annex B 4
-  minimum reguirements to the supporting substructure:
for span length L., (vertical load-bearing profile) > 1 m:

minimum stiffness of supPorting SUBSHIOCIUNE lay [6MY = 3 Lagsn? (Lepsn in [M])
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Bearing condition A

Bearing condition B

profile

vertical load-bearing

symmaetric bearing condidion of support system i
. R | y B=- T axis of symmetry
- I | | I | _.>‘~
k3 | | Fi | | S
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a2l . | K X o2
T —)ﬁ cl c2 e | | | 2
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' ' 5 1 1 3
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= gt | e i
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1% | 1 | | 1 §
»=60, - 1>=60 ’ >=60, B -l 1>=60
0,20#Lx 0,20#Lx 0,204Lx 0,20%Lx
Lx | Lx
Table 2: characteristic resistance wg; to wind loads for selecti pport syst and panel sizes
W bearing condition A bearing condition B
suction pressure L panel size L, x L, panel size L, x L
(KN/m#] [KN/m?] 12 frmm] [mm]
1,08 -1,5 1250 xgqg 1250 = 2000
1,68 24 er()rx 71‘250 1250 = 1520
2,23 5 670 x 1250 1190 = 1250
3,0 % ; 660 x 1250 980 = 1250
48 B - 670 % 1250
6,6 - 490 = 1250

— meaning of the symbols see Annex B 4
— minimum requirements o the supporting subsiructure
stiffness of the substructure at the fixing pointe: {ci = cz and ¢s = cy) or (C; » ¢y and &; = o)

- forspan length Ly (vertical load-bearing profile) > 1 m
minimum stiffness of supporing substructure l."lcm‘} = 3 Lapan” {Legan I [M])
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