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3. Project Description

For the project “Tel Aviv Hotel — Rothschild 48", Tel Aviv, Israel a new fagade is planned. The “West Facade”,
which is considered within this report, is an all-glass facade. The glasses in the facade are laminated glasses
which span between the concrete ceiling and are connected on all vertical edges to the adjacent glasses. For
the horizontal support aluminium profiles are arranged parallel in front of the ceiling. The horizontal support
and the connection to the adjacent glasses both are planned by structural sealant glazing (SSG). The alumin-

ium profiles are supported by two, three or four mounting brackets.

The self-weight of the glazing is removed by two aluminium corners with glass blocks, which were connected
to the aluminium profiles at the mounting brackets. As the outer glass pane is larger to cover the connection
detail, the self-weight of the outer glass pane is transferred by the intermediate layer (SGP) to the inner glass

panes.
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4. Material Properties

Glas

E-module:
G-module:
Poisson’s ratio:
Specific weight:
Coefficient of

thermal expansion:

Steel S235

E-module:
G-module:
Poisson’s ratio:
Specific weight:
Coefficient of

thermal expansion:

Aluminium EN-AW 6063 T6

E-module: E
G-module: G
Poisson’s ratio: v =

Specific weight:y =

GLASSCON GmbH
www.glasscon.com

= GLASSCON "~

EGIas = 70 000 N mm
GGIas = 29500 N mm
Valas = 0.23

VGlas = 25.0 kN/m3
OlTs = 9.10° 1/K
Eszzs = 210 000.00 N
Gszgs = 80800 N mm
Vsz3s = 0.30

Vs235 = 78.5 kN/m?
Qs = 12-10°%1/K

= 70 000.00 N mm-2

= 26 900.00 N mm-2
0.30

27 kN/m?3

PREMIUM ARCHITECTURAL BUILDING SKINS

-2

-2

mm-?

-2
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SGP

Wind (c.f. [1]) E-module: Es = 300.00 N mm?
G-module: G, = 100.70 N mm~
Poisson’s ratio: v; = 0.49

Horizontal Line Load (c.f. [1]) E-module: E, = 12.00 N mm*?
G-module: G = 4.03 N mm?
Poisson’s ratio: v, = 0.49

Wind / Horizontal Line Load (c.f. [1]) E-module: Es = 195.00 N mm?
G-module: Gs = 65.44 N mm?
Poisson’s ratio: vs = 0.49

Sikasil SG-550 (Hyperelastic material behaviour: Neo-Hooke):

Mo = 0.92 N mm-2

D = 0

Sikasil SG-20 (Hyperelastic material behaviour: Neo-Hooke):

o = 0.26 N mm-2

D = 0

GLASSCON GmbH Project:Boutique Hotel Rothschild 48
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5. Overview of Components

Pos. 1 Glass

Pos. 1.1: Glass (LG) 3 x 10 mm HSG, SGP
Pos. 2 SSG joint

Pos. 2.1horizontal SSG joint Sikasil SG550

Pos. 2.1vertical SSG joint Sikasil SG550

Pos. 3 Aluminium profile

Pos. 3.1Upper aluminium profile EN-AW 6063 T6

Pos. 3.2Lower aluminium profile EN-AW 6063 T6

Pos. 4 Mounting bracket

Pos. 4.1Mounting bracket (front, upper floors)
Pos. 4.2Mounting bracket (front, ground floor)
Pos. 4.3Mounting bracket (floor, ground floor)

Pos. 4.4Mounting bracket (floor, door)

Pos. 5 Halfen anchor channels (front)
Pos. 5.1Halfen anchor channels (front, upper floors) HTA-CE 55/42 (hot rolled)

(
Pos. 5.2Halfen anchor channels (front, upper floors) HTA-CE 55/42 (hot rolled)
(
(

Pos. 5.2Halfen anchor channels (floor, ground floor) HTA-CE 55/42 (hot rolled)

Pos. 5.2Halfen anchor channels (floor, door) HTA-CE 55/42 (hot rolled)
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6. Load Cases

The static loadings are based on the following load cases.

6.1, Dead Load (LC1)

The dead load is considered in the finite element calculation by the specification of an acceleration value in

gravity direction. The acceleration was set to 9810 mm/s2.

The specific weight of the used materials is given in section 4 (Material properties).

6.2. Wind (LC2andLC 3)

Building and terrain category for the calculation of the wind load:

Tel Aviv: 36 m above sea level
Basic wind velocity: 30 m/s
Basic wind pressure qy: 0.56 kN/m?
Building height h: 18 m
length d: 17 m
width b: 28 m

Terrain category: 1
Peak velocity pressure qp: = 1.6 x gp x (z / 10)°31

= 1.6 x 0.56 kN/m?2 x (18 m / 10)%3!

= 1.08 kN/m?
GLASSCON GmbH Project:Boutique Hotel Rothschild 48
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6.2.1. Wind suction

h/d<1

External load:

Zone A

Zone B

ZoneC, E

1.2
1.2xqp

0.8
0.8xqp

0.5
0.5x0qp

7Z GLASSCON"~

PREMIUM ARCHITECTURAL BUILDING SKINS

1.30 kN/m?

0.87 kN/m?

0.54 kN/m?

*Since the relevant glass panes have a size of about 20 m?, for the verifications cpe 10 values are considered.

One side open (according to EN 1055-4):

Zone 1-2

Zone 1-3

GLASSCON GmbH

www.glasscon.com

0.8
0.8x0qp

0.6
0.6 xqgp

0.5
0.5xqp

0.87 kN/m?

0.65 kN/m?

0.54 kN/m?
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Two side open (according to EN 1055-4):

Zone 2-1 Cpe = 0.8
Wke = 0.8 xqp = 0.87 kN/m?
Zone 2-2 Cpe = 0.7
Wie = 0.7 x qp = 0.76 kN/m?
Internal load:
- Building without dominant face
- M=(17m+2x28m)/(2x17m+2x28m)=0.82
M1=(28m+2x17m)/(2x17m+2x28m)=0.68
Cpi1 = -0.30
Cpi2 = -0.05
chosen +0.20
Wi = 0.2x0qp = 0.22 kN/m?
Total load:
Wk = Wi,e = Wi
Zone Wi e Wi Wk chosen
[-] [kN/m?] [kN/m?] [kN/m?] [kN/m?]
A 1.30 0.22 1.52 1.65
B, 1-1, 2-1 0.87 0.22 1.09 1.20
2-2 0.76 0.22 0.98 1.10
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1-2 0.65 0.22
C 13 0.54 0.22

0.87 1.00

0.76 0.90

6.2.2. Wind pressure

h/d<1

External load:

Zone D

Cpe,lo* = -0.8

*Since the relevant glass panes have a size of about 20 m?, for the verifications cye 10 values are considered.

Wye = -0.8xqp
Internal load:
- Building without dominant face
- M=(17m+2x28m)/(2x17m+2x28m)=0.82
M1=(28m+2x17m)/(2x17m+2x28m)=0.68
Cpil = 0.30
Cpi2 = 0.05
Wi,i = 0.3x0qp =
Total load:
Wk = Wk.e - Wi
= -0.87 kN/m? - 0.33 kN/m?
chosen =

GLASSCON GmbH
www.glasscon.com

-0.87 kN/m?

0.33 kN/m?

= -1.20 kN/m?
-1.30 kN/m?
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6.2.3. Wind Load Scenarios

Wind Load Scenario 1 (+Y):

P2

P3

GLASSCON GmbH
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#, L8 WA b

P4 P
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Wind Load Scenario 2 (-Y):

— A wiad
iy

s Peencand
- {30 b

P1
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Wind Load Scenario 3 (+X):

¥ 18 i

P2 oot
i 4 i ']
P1
: : i
| P6
| ‘o o P4
P3 _
| ,
| Pa
| -
|
I
L
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Wind Load Scenario 4 (-X):

P2

] |
T I=_ al
. i 7
P3 P4
P&
LS -
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6.3. Horizontal Line Load / Load from Person (LC 4)

According to EN 1991 [2] the building Rothschild 48 has to be classified as category B2. For this category the

following horizontal line load has to be considered for the verification:

ahi = 1.5 kN/m (1.2 m above finished floor level)

6.4, Failure Scenario (LC 5)

In order to ensure the load-carrying capacity of the components in the event of a failure of the on-site bond-
ing (vertical SSG joints), the failure is computationally investigated. The load case is considered as an excep-

tional load situation. The load-bearing capacity is determined on the basis of with o reduced characteristic

loads.
GLASSCON GmbH Project:Boutique Hotel Rothschild 48
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6.5. Temperature (LC 6)

The temperature loads defined in ETAG 002 are investigated for the verification of SSG joints. Due to tem-
perature differential deformation between the horizontal SSG joint and the aluminum profile Al developed,
which causes shear deformation in the SSG joint. Based on ETAG 002 the following temperature scenarios

are considered in the calculations.

Tglass = 80 °C (according to ETAG 002)

Temperature Scenario 1:

< (R 0 P4
| |
| | I S
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Temperature Scenario 2:

gt
= ]

P1
I
i
P4 Pé
=8 1
F5
Temperature Scenario 3:
I' » Tn..-P-ujiw.i_'
P2 L B
y . ot
- - N
i ]
P 1
L] s
e |
P
P3 J P4 "
% — = |
P5
: !
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7.1. Pos.1.1-Glass

7.1.1. General

Glass assembly:

Laminated glass out of 10 mm heat strengthened glass
1.52 mm SGP
10 mm heat strengthened glass
1.52 mm SGP

10 mm heat strengthened glass

INTERIOR

< _) COW-1FoDM HEAT STRERGTHENED GLASS
" —SGP INTERLAYER —SGP INTERLAYER

EXTERIOR
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7.1.2. Static System

A four side linear support is chosen for the two design situations ULS and SLS. For the calculation of the
stresses and deformations occurring in the glass finite element calculations were performed with the finite

element software SJ Mepla. The bearing conditions can be taken from the following composition:

- For the verification in ULS and SLS a four side linear support is considered

- Forthe verification of failure scenario (failure of vertical SSG joint) and during construction a two side

linear support is considered

ULS / SLS Failure scenario

Navier-Support

GLASSCON GmbH Project:Boutique Hotel Rothschild 48

www.glasscon.com Structural Report on Glass Facades EWS-01, 08 | 31/293
Rev. 03_Date: 08.11.2018



72 GLASSCON"

PREMIUM ARCHITECTURAL BUILDING SKINS

Finite element mesh of Pos. 1a:

magniFication: L, 00 losdcane: T pachage: 1 layer: 5§ top S

Finite element mesh of Pos. 1b:
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magriFlcation: 1,00
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7.1.3. Load Cases

The glazing is loaded by the loads defined in section 6. The material properties for the glazing were varied

due to the load duration (c.f. section 4).

Bezeichnung auben/oben innen/unten

wil) = Wind 1.500 0.000 [kN/m?]

g(l) = Linienlasten 1.50 [kN/m]

LF  Beschreibung

1 Wind Suction

2 Wind Suction / Line Load

3 Line Load

4 Wind Pressure

5 Wind Pressure / Line Load

4] GZG Wind Suction

LF EG  Wind Schnee Linie Punkt Klima Schub_ Nachweis
1 0.00 1.65 0.00 0.00 0.00 0.00 0.00 1.00 GZT
2 0.00 1.65 0.00 1.05 0.00 0.00 0.00 0.65 G&T
3 0.00 0.00 0.00 1.50 0.00 0.00 0.00 0.04 GZT
4 0.00 1.30 0.00 0.00 0.00 0.00 0.00 1.00 GZT
5 0.00 1.30 0.00 1.05 0.00 0.00 0.00 0.65 GEZT
6 0.00 1.65 0.00 0.00 0.00 0.00 0.00 1.00 GZG
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7.1.4. Calculated Stresses and Deformations
Pos.1.1.a

Stress

Paket Schicht Seite Bereich Lastfall g

1 5 (oben) Feld 2 19.12
(unten) Feld 2 7.51
1 3 (oben) Feld 2 5.90
(unten) Feld 2 3.59
1 1 (oben) Feld 2 3.64

(unten) Feld 2 10.28

AU N V. Y U N

- W2 _
#1912
«18.15
1717
16,19
15,22
14,24
+13.26
«12.28
«11.31
«10,33

+9, 35
8,38
o7, 40
6,42
#5 45
o AT
*3,49
+2,81
#1864
+0,56

35818-012

magnification: 1,00 loadcase: 2 package: 1 layer: § top Spe
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Deformation

Paket Lastfall ® Y mm

1 6 (max) 1781.00 3600.00 19.15
6 (min) 0.00 0.00 0.00

—— N
*19.15
1814
=17, 13
16,12
«18.12
#14.11
*13.10
=12,.08
“11.08

magnificakion: 1,00 losdesse: B package: 1 layer: 1 defarm, o
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Pos.1.1.b
Stress
Paket Schicht sSeite Bereich Lastfall a
1 5 (oben) Feld 2 21.12
v
{unten) Feld 2 8.44
v
1 3 (oben) Feld 2 6.88
v
(unten) Feld 2 3.73
v
1 1 (oben) Feld 2 3.79
v
(unten) Feld 2 10.66
v
- Wam™2 _
«21.13
*20,04
*18.96
+*17.88
16, B0
*18.72
*14,64
- +13.56
+12.48
*11.40

magnifFication: 1.00 loadcane: 2 package: 1 lauer: 5 top Spe
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Deformation

Paket Lastfall ® y mm

1 6  (max) 3111.00 1800.00 17.59
6 (min) 0.00 0.00 0.00

«17.59
*16,66
*15.73
+14.81
*13.88
*12.596
*12.03
*11.11
+10.18
*9,26
*8,33

magniFlcation: 1,00 loadcase: & package: 1 layer: 5 deform, w
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The design resistance value for heat strengthened glass is calculated as follows:

Rd = ke x fi / Bm (c.f. [3])
ke J 1.0 (c.f.. [4])
fi : 70 N/mm?
B : 1.5
Rd = (1.0x 70 N/mm? / 1.5) = 46.66 N/mm?
Pos.1l.1.a
Stress
Paket_ Schicht__Seite Bereich Lastfall a o_grenz % OK/NO
1 5 (oben) Feld 2 19.12 46.67 40.98
v
(unten) Feld 2 7.51 46.67 16.09
v
1 3 (oben) Feld 2 5.90 46.67 12.64
v
{unten) Feld 2 3.59 46.867 7.69
v
1 1 (oben) Feld 2 3.64 46.67 7.81
v
(unten) Feld 2 10.28 46.67 22.03
v
Deformation
Paket_ Lastfall b Y __ OK/NOK_
1 6  (max) 1781.00 3600.00 19.15 76.59 v
6 (min) 0.00 0.00 0.00 v
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Pos. 1.1.b
Stress
Paket_ _Schicht_Seite Bereich Lastfall o o_grenz % OK/NO
1 5 (oben) Feld 2 21.12 146.67 45.27
v
(unten) Feld 2 8.44 46.67 18.08
v
1 3 (oben) Feld 2 6.88 46.67 14.74
v
(unten) Feld 2 3.73 46.67 7.99
v
1 1 {oben) Feld 2 3.79 46.67 8.13
v
{unten) Feld 2 10.66 46.67 22.85
v
Deformation
Paket_ Lastfall X y mm % OK/NOK_
1 6 (max) 3111.00 1800.00 17.59 70.34 v
6 (min) 0.00 0.00 0.00 0.00 v
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7.1.6. Verification — Failure scenario

Bezeichnung auBen/oben innen/unten

w(l) = Wind 0.600 0.000 [kN/m?]

q(l) = Linienlasten 1.00 [kN/m]

LF Beschreibung

1 Wind Suction

LF EG Wind_Schnee_ Linie_Punkt Klima Schub Nachweis
1 0.00 1.65 0.00 0.00 0.00 0.00 0.00 1.00 GET

Finite element mesh of Pos. 1a (failure scenario):

magrd Fostion: §.00

Finite element mesh of Pos. 1b (failure scenario):

o lﬁﬁ‘
SEREteattatacaRastate

magrd Fication: 1,00
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Pos. 1.1.a

Stress

Paket_ Schicht__Seite Bereich Lastfall o o_grenz % QK/NO

1 5 (cben) Feld 1 40.11 46.67 85.895
{unten) Feld 1 18.70 46.67 40.07
1 3 (oben) Feld 1 15.50 46.67 33.21
{unten) Feld 1 1.27 46.67 2.72
q 1 (oben) Feld 1 1.32 46.67 2.83

(unten) Feld 1 1.81 46.67 3.88

A U U N A

=33.94
=31 88
«29.82
2T 77
=35, 71
*23.65
21,60
19,54
LT 48
*15,43
«13.37
=11.31
=8 28
+7.20
L]
#3.09
*1.03

7 0%e-011

magniFicatian: 1,00 losdosse: 1 packege: 1 laysri B top G
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Pos. 1.1.b
Stress
Paket_ Schicht__ Seite Bereich Lastfall o o_grenz % OK/NO
1 5 (oben) Feld 1 9.75 46.67 20.88
v
(unten) Feld 1 3.89 46.67 8.33
v
1 3 (ocben) Feld 1 3.12 46.67 6.68
v
{unten) Feld 1 0.49 46.867 1.05
v
1 1 {cben) Feld 1 0.39 46.67 0.84
v
(unten) Feld 1 0.72 46.67 1.53
v

magniFicetion: 1,00 losdcasn: 1 packags: 1 lager: 5 top SEe
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- Design measures (cf. Section 10.5) effectively prevent the influence of vertical slab deformations
from liveload (as well as further creeping). Therefore no vertical deformation from liveload is consid-
ered.

- The slab inter-story drift is neglectable. Therefore no horizontal deformation (induced by the con-
crete slabs) is considered.

- The material compatibility between the SSG silicones and the various adjacent materials has been

successfully confirmed by the SSG manufacturer.

If one of the above mentioned assumptions does not apply, this static calculation is not valid.

8.4. Design Strength of the SSG joint

8.4.1. General

According to the European Technical Approvals [9, 10] and ETAG-002 [6] the following design values are used

for dynamic loading:

Sikasil SG-550:
Design stress in tension Oges = 0.20 N mm?

Design stress in shear Tdes = 0.13 N mm

Sikasil SG-20:
Design stress in tension Oges = 0.17 N mm?

Design stress in shear Tdes = 0.12 N mm

In ETAG 002 [6] a simplified method to design the structural glazing silicone is presented. The stress in the
joint is calculated by the approach force (distributed load on the glass panes) divided by the silicone surface.
In contrast to the simplified approach (engineering stresses) according to ETAG-002 [6] the numerically esti-
mated stress distributions shows local stress concentrations, since the true stresses are calculated. The local
stress distributions depend significantly on the refinement of the finite element mesh: the finer the mesh,
the higher the stress concentration. A general design concept of structural sealant glazing silicone for numer-

ical calculations is currently not available.
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Appropriate design values for the numerical approach are derived by numerical calculations of the tensile
test and shear test according to ETAG 002 [6]. For this purpose, the test geometry was modelled with several
mesh refinements (element size). The loading was defined according to the design values of the Sikasil SG-
550 and Sikasil SG-20. Based on these results the equivalent tensile stresses (von Misses; ay) and max. prin-
cipal tensile stresses (01) were plotted against the element size. To estimate the design values the ratio
Otrue / Oengineering IS cONsidered. This ratio is used as factor for increasing the design stresses according to the
European Technical Approvals [9, 10]. The mesh refinement for the actual calculation of the stress distribu-

tions of the silicone joints at the fagcade elements was then chosen identically for relevant sections.

8.4.2. Finite Element Calculation of Tensile Tests According to ETAG-002

In Figure 1 the schematic geometry of the specimens of the tensile and shear test according to ETAG 002 [6]

is shown. The following dimensions according to [6] were used in the numerical calculation:

b = 12 mm
e = 12 mm
I = 50 mm
w = 50 mm
y /, .
, 7 / Vi Material 1
v // Pl
1 & A i vl
Vi ,'z; S/ & K .f'|
// &5 /"/ < f// A s
& A o 4 A i
SO S o s S Staetural sealant
1 ,f-" /// /z////_/ ///'% p ,//
;A ey A s s .
S5 S A S S Material 2
,/ 7 T i // // vy
r
i o /,’ // f//,’
r;/ .._’/ : //; €
7 [
-
W
>
Figure 1 Specimen geometry of the tensile and shear test according to ETAG-002 [6]
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The finite element model used for the calculation, the support and an example of the meshing is shown in
the figures in the following table. The following assumptions were made for the numerical calculation in

Ansys [11]:

- Volume elements Solid 186 were used for all components, SOLID186 is a higher order 3-D 20-node
solid element that exhibits quadratic displacement behavior

- For the relevant SSG joint only brick volume elements with an aspect ratio close to 1 were used

- Hyperelastic material parameters according to section 4

- Bonded contact between SSG joint and support plates

- Dimensions according to Figure 1

- The meshing size was varied between 1.0 mm and 12.0 mm

- For the tensile test the edges of the lower plate were fixed in vertical direction and a tensile load
Fiension Was applied to the edges of the upper plate

- The tensile load Fiension corresponds to the design strength values of the chosen materials. According
to the specifications by Sika [5] the global safety factor of gs = 6 given by ETAG 002 could be reduced

to ge =4, if the stresses are derived by accurate Finite Element calculations.

Ftension,s6-550 = 0.20 N/mmZx50 mmx12 mmx6/4 = 180.0N

Ftension,56-20 = 0.17 N/mm?x50 mmx12mmx6/4 = 153.0N
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Isometry
Geometrie
07112018 18:08 ANSYS
[ Aturiniurn R19.0
[0 sikasil 56-550

0,000 15,000 30,000 (mrm)

7,500 2,500

Support and Loading

A: 56550 - ZUG
Verichiebung 2
Tem L4

A7, 112018 LE0a

m Werschiebung

[ wostt: 180, 1
m Werschiebung 2

L 40.00

ANSYS

R19.0

d.

l_lili).'lﬂl:mln]

Lo.oo

0,00
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Example of Meshing (element size of 4 mm)

ANSYS

R19.0

0,000 15,000 30,000 {rrrn) ./k
- . L *

1,500 22,500
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8.4.3. Resulting Design Values

The results of the numerical calculation (deformation, equivalent tensile stress (von Mises)) were shown ex-

emplary for both materials Sikasil SG-550 and Sikasil SG-20 in the following figures.

Sikasil SG-550 — Total deformation [mm]

A5G 550 - TUG

Gesanyerfommung ANSYS

Typ: Gerarmbuerfomiung

Eindheaft: R19.0
Zezl
28112018 15407

09007 Max
LA0zE?
070z5L
0A0Z1S
05018
D4nLed
00183
Lot
010035

0 in

0,08 i0.00 BOLAD Crrarm)
L EEaa—  S—
15,00 45,00

Sikasil SG-550 — Equivalent tensile stress (von Misses) [MPa]
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Az 56 550 - FUG

Verghtichiipannung AHSYS
Typ: Vergleicherpannung fwon Mized) R19.0
Einhet: WPy -
Zezl

28.112018 L30T

0,7706% Max
L3083
027718
02514
0,33567
019552
017416
RCILHE
012265
0,096 Min

0.0 .o GO0 {rraml) X
15,00 45,00

Sikasil SG-550 — max. principal tensile stress [MPa]

A S0 550 - UG
Blndmale Hauptipansung AHSYS
Typ: Mudrnale Hauptipannung
Einhet: WPy R19.0
Zezl
04.11.2018 1507

04034 Max

EEFIE

042514

039652

036784

0335024

0,31063

bigz

025337

022474 Min

0,08 .o BRLA0 {rrami) K
[ e —
15,00 45,
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Sikasil SG-20 — Total deformation [mm]

B SiG M0 - FLAG
Geianvbeeformiung AHSTS
Typ: Gerambverfamiung R19.0
Eindheat: i i
Zezl

28.11.2018 1504

WAL Max
30581
TATER
10ad

1917

15256
11472
07640
0Iazd

1 i

oo 15,00 S0L00 (i)
[ aa—
12,50 1158

]

Sikasil SG-20 — Equivalent tensile stress (von Misses) [MPa]

B: 506 310 - TG

Verghtichispannung AHSTS

Typ: Vergleicherpannung fwon Mised)

Einhet: WPy R19.0
Zezl
28.11.2018 1504

032447 Max
b9k
027187
024571
071845
019321

0, 16655
01407

011845
00881532 Min

B0 13,00 SO0 i)
[ aa— S
12,50 1158

Sikasil SG-20 — max. principal tensile stress [MPa]
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B: 506 310 - TG

Blndmale Hauptipansung AHSYS

Typ: Mudmale Hauptipannueng

Einhet: WPy R13.0
Zezl

28.11.2018 1504

048302 Max
EFEiT]
040580
038554
0, 36504
034455
032706
ba0Ts?
020EN7
0, 26858 hin

500 43,00 000 {rram) K
[ S—  SSS—
12,50 17,58
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0.7

4 SG550 - sig_v

0.6 r 4 SG20-sig_v

05 r

04 N

equivalent tensile stress o, [MPa]

0.1

OO 1 1 1 1 1 1 1 1 1 1 1 1 1
0 2 4 6 8 10 12 14
element size [mm]

0.9

4— SG550 - sig_1

L A —4—SG20 - sig_1
0.7 1 \

05 r

03 r

principal stress o, [MPa]
»

0.1 r

OO 1 1 1 1 1 1 1 1 1 1 1 1 1
0 2 4 6 8 10 12 14
element size [mm]

The equivalent tensile stresses and max. principal tensile stresses derived in the numerical calculations (true
stresses) of the tests according to ETAG-002 [6] were plotted against the associated element size. It could be
seen that for an element size less than 4 mm the resulting stress increases significantly. Accordingly a mesh
size of 5 mm was chosen to be appropriate for the numerical calculations of the local stress distributions
within the sealants of the facade elements. Therefore, the design values were adjusted to the correspondent

equivalent tensile stress and principal tensile stress values.
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As a conservative approach, the resulting silicone stresses within the complex fagcade simulation, calculated
with a mesh size of 5 mm, were compared to design stresses estimated with a mesh size of 6 mm. If resulting
stresses exceeds the allowable design stresses, a recalculation of the corresponding loadcase (LC) or loadcase
combination (LCC) was performed with a local mesh refinement of 2 mm, where the resulting stresses were

compared with the corresponding design stresses.

This results in the following design stress values for dynamic loading:

Sikasil SG-550:

mesh size: 6 mm

mesh size: 2 mm

Ov,des,SG-550

0,331

0,435

01,des,5G-550

0,391

0,579

Sikasil SG-20:

mesh size: 6 mm

mesh size: 2 mm

Oy, des,5G-20 0,336 0,431

01,des,5G-20 0,392 0,544
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8.5. 3D Finite Element Calculation

8.5.1. Finite Element Model

The finite element model used for the calculation, the support and the meshing is given in the figures in the

following table. The following assumptions were made for the numerical calculation in Ansys [11]:

- Two storey of the fagade (glass, SSG joints, aluminium profiles) were modelled with dimensions ac-
cording to [12]

- For the aluminium profiles a rectangular cross-section with equivalent bending stiffness was used

- Volume elements Solid 186 were used for all components, SOLID186 is a higher order 3-D 20-node
solid element that exhibits quadratic displacement behaviour

- For the relevant SSG joints only brick volume elements with an aspect ratio close to 1 and a meshing
size of 5 mm were used

- Hyperelastic material parameters for the SSG joints according to section 4

- Bonded contact between SSG joint and glass and between SSG joint and aluminium
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Isometry

Genmeltie

TLO4.2017 1SR

Alsminiism

[ stass
B st 2520
B sta 55550

Le =004 {rnen)
]

15e<000

Upper aluminium profile:
I = 111.94 cm?
I, = 14.08 cm*

Lower aluminium profile:

84.80 cm*
I, = 114.37 cm*

Detail horizontal SSG joints and idealized aluminium profiles

Equivalent rectangular cross-section:

= 4.4cm

= 1.6cm

Equivalent rectangular cross-section:

= 3.2cm

= 3.6cm
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Detail vertical SSG joints

Geometrie
[CRERLITRIEN

Support of the aluminium profiles (horizontal fixed in the area of the mounting brackets [x, z = 0])

EEEREE

GLASSCON GmbH Project:Boutique Hotel Rothschild 48
www.glasscon.com Structural Report on Glass Facades EWS-01, 08 | 60/ 293

Rev. 03_Date: 08.11.2018



72 GLASSCON"

PREMIUM ARCHITECTURAL BUILDING SKINS

Support of the glass panes (vertical supported at the lower glass edge [y = 0])

Meshing of the global model

0 Se+003 Le+004 {mm) 7 ¥
I T
2,50+003 7,5e+003
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Local meshing of the horizontal SSG joint (element size of 5 mm)

Local meshing of the horizontal SSG joint (element size of 5 mm)

70,00 (mm)
i

GLASSCON GmbH Project:Boutique Hotel Rothschild 48
www.glasscon.com Structural Report on Glass Facades EWS-01, 08 | 62/293

Rev. 03_Date: 08.11.2018



72 GLASSCON "~

PREMIUM ARCHITECTURAL BUILDING SKINS

Local meshing of the vertical SSG joint (element size of 5 mm)

Local meshing of the vertical SSG joint (element size of 5 mm)

R19.0
i
z b
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8.5.2. Load Cases (LC)

The loads according to section 6 were applied to the 3D Finite Element model:

LC1: Wind +Y

LC2: Wind -Y
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LC3: Wind +X

GLASSCON GmbH Project:Boutique Hotel Rothschild 48
www.glasscon.com Structural Report on Glass Facades EWS-01, 08 | 66/ 293

Rev. 03_Date: 08.11.2018



7Z GLASSCON"~

PREMIUM ARCHITECTURAL BUILDING SKINS

GLASSCON GmbH Project:Boutique Hotel Rothschild 48
www.glasscon.com Structural Report on Glass Facades EWS-01, 08 | 67/293

Rev. 03_Date: 08.11.2018



7Z GLASSCON"~

PREMIUM ARCHITECTURAL BUILDING SKINS

LC4: Wind =X
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[ sustion = 1,20-003 MPs
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LC5: Temperature Scenario 1

LC6: Temperature Scenario 2

GLASSCON GmbH Project:Boutique Hotel Rothschild 48
www.glasscon.com Structural Report on Glass Facades EWS-01, 08 | 70/ 293

Rev. 03_Date: 08.11.2018



7Z GLASSCON"~

PREMIUM ARCHITECTURAL BUILDING SKINS

LC7: Temperature Scenario 3
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LC8: Horizontal line load

G: Line load
Harizontal Line Load
Zeit 1 s

18.08.2017 10:41

A Glass ty=0)

B | Profile 4 (xz=0)

€ Profile 2 (xz=0)

D' Profile 3 (xz=0)

E | Profile 1 (xz=0)

F | Prafile 5 (xz=0}

B Druck: -7.52-003 MPa

2e+003

4e+003

Be+003

Be+003 (mm)
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8.5.3. Load Case Combinations (LCC)

In addition to the individual load cases, the following load case combinations (LCC) were analysed.

Load Case Combination (LCC) Combination Factor
LC1 LC2 LC3 LC4 LC5 LC6 LC7 LC8
101 1.00 - - - 0.60 - - 0.70
102 1.00 - - - - 0.60 - 0.70
103 1.00 - - - - - 0.60 0.70
104 - 1.00 - - 0.60 - - 0.70
105 - 1.00 - - - 0.60 - 0.70
106 - 1.00 - - - - 0.60 0.70
107 - - 1.00 - 0.60 - - 0.70
108 - - 1.00 - - 0.60 - 0.70
109 - - 1.00 - - - 0.60 0.70
110 - - - 1.00 0.60 - - 0.70
111 - - - 1.00 - 0.60 - 0.70
112 - - - 1.00 - - 0.60 0.70
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8.5.4. Results

The following tables summarize the results of the individual load cases and the load case combinations.

w maximum displacement
oy equivalent tensile stress (von Mises)
o1 max. principal tensile stress
LC Result
1 w [mm] 7.2 =
oo
s - BF
2 w [mm)] 10.2
F!.".,......
E..'_....
L‘
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o -

3 w [mm] 8.7

E A e

.
Euﬂmuﬂ.

4 w [mm] 10.1

2.2 T VO - A%

5 w [mm] 1ot

ﬂ EFELAL T

Lk
it
i
[T
LR Y
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i . \..Il‘
6 w [mm] 4.0
EI?-"-H"
7 w [mm] 3.9 oy
ﬁ.:.'.‘....
Je.
LI IR ]
8 w [mm] 4.0 toea
A%
B
| .
&
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8.6. Verification

8.6.1. General

According to “Technical Information for Sikasil SG — Joint Calculation” by Sika [5] for the verification the
equivalent tensile stress o, (von Mises stress) is used. In addition the max. principal tensile stresses are also
considered. The design values were derived by Finite Element calculations in section 8.3. The calculations
include an increase of the design values based on a lower safety factor for accurate numerical calculation of

stresses [5].

8.6.2. Pos 2.1 — Horizontal SSG joint

Material: Sikasil SG-550
Thickness: 10 mm
Width: 30 mm

von Mises stress (mesh size: 6 mm):

Ov,Rd = 0.331 N/mm?
Ov,max = 0.291 N/mm2
0'v,max/ Ov,Rd = = 0.88<1.00 !OK!

max. principal tensile stress (mesh size: 6 mm / 2 mm)

O1,Rd = 0.391 N/mm? / 0.579 N/mm?

01,max = 0.383 N/mm? / 0.555 N/mm?

Oimax/ O1rd = = 0.98 /0.96 < 1.00 (OK)
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8.6.3. Pos. 2.2 — Vertical SSG joint

Material: Sikasil SG-20
Thickness: 15 mm
Width: 46.7 mm

von Mises stress (mesh size: 6 mm):

Ov,Rd = 0.336 N/mm?
Ov,max = 0.203 N/m I’T’]2
0'v,max/ Ov,Rd = 0.60<1.00 !OK!

max. principal tensile stress (mesh size: 6 mm)

O1,Rd = 0.392 N/mm?
— 2
O1,max = 0.235 N/mm
O1,max/ O1,Rd = 0.60<1.00 (OK
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|
The dead load of the glazing is sup-
ported by setting blocks at the outer
mounting brackets
!
To— T — A

The glazing at the west fagade is connected to horizontal aluminium profiles by SSG joints. These aluminium
profiles at the upper edge of the glazing (“upper aluminium profile”) and the lower edge of the glazing (“lower
aluminium profile”) are each fastened to the solid structure by two, three or four mounting brackets depend-
ing on the size of the glazing. Both profiles are screwed to a end plate of the mounting bracket. At the "lower
aluminium profile", this end plate engages the profile. The end plate is 320 mm wide. To reduce the defor-

mation, the "upper aluminium profile" is doubled by an additional profile between the brackets.

The maximum stress on the aluminium profiles occurs at the aluminium profiles with the maximum span
width. Correspondingly, the aluminium profiles for the glazing with a width of 4.7 m and three brackets are

verified (Pos. 3.1a). For the other glazing, smaller spans are planned.

Furthermore, the aluminium profile for the glazing with a maximum vertical span of 7.2 m is verified (Pos.
3.1b), since when failure of the vertical SSG joint occur, the maximum stress is to be expected here. For this

reason, a different distance between glass edge and mounting bracket is chosen for these glasses.
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The aluminium profile is doubled by an additional profile (app. 40 x 20 x 3, EN-AW 6063 (T6)) between the

brackets.

9.1.2. Static System

In Y-Richtung
0.1500.150 0.150 0.150 0.150 0.150
0.700 4 1.650 L 1.650 L 0.700
9.1.3. Load Cases (LC)
LC 1 - Dead Load
The dead load of the aluminium profile is taken into account by the software:
y =27.0 kN/m?
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LF1: Eigengewicht In Y-Richtung
Belastung [kN/m]
70.150:).150 0.1500.150 0.1500.150 |
0.700 i 1.650 1.650 0.700
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LC 2 — Wind Suction

For the verification of the aluminium profiles, the loads according to section 6.2 are recognized. The surface

load is converted into a linear line load according to the span:

Wi = 1.8 m x 1.65 kN/m? = 2.97 kN/m
LF2: Wind Suction In Y-Richtung
Belastung [kN/m]
2970 2970 2970 2970 29102970
e T
1515_..4-""'-'-'- -H--H"--.._ 5
1.1550 " 155
0.866~"" ~40.825
7] D
— ot = . N x + tazh e S
- :
i |
0.1500.150 _.1500.150 0.150 0.150
- 0.700 -—- 1.650 e 1.650 - 0.700

LC 3 — Wind Pressure

For the verification of the aluminium profiles, the loads according to section 6.2 are recognized. The surface

load is converted into a linear line load according to the span:

Wi = 1.8 m x 1.30 kN/m? 2.34 kN/m

LF3: Wind Pressure In Y-Richtung
Belastung [kN/m]
LF-Faktor: -0.79

TN 2% 2 %M6 e 230
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LC 4 - Horizontal Line Load
For the verification of the aluminium profiles, the horizontal line load on the glazing is divided conservatively:

Ok = 1.2m /3.6 mx1.50 kN/m = 0.50 kN/m

LF4: Horizontal Line Load In Y-Richtung
Belastung [kN/m]

0. iO_U 0.;000 iOO 0.500 Dvi@ 0.5000. EOO U.iDO 0. iO_U 0. iOO 0. §00 0.500

LC 5 - Failure Scenario

As decisive load, a characteristic wind load which is reduced by g is taken into account for the scenario

“failure of vertical SSG joints”. The surface load is converted into a linear line load according to the span:

Wi = 0.6 x 1.8 m x 1.65 kN/m? = 1.782 kN/m
LF5: Failure Scenario In Y-Richtung
Belastung [kN/m]
1.782 1.782 1.782 1.782 1.782 1.782 1.782 1.782 1.7=5_Z 1.782 1.782 1.782
Li i T bl
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The loadings are combined under consideration of the combination and partial safety coefficients according

to DIN EN 1990. The following tables provide an overview of the load cases and the calculated load case

combinations. The following abbreviations are used:

Table 1 Load Cases
Load case |

LC1 Dead Load

LC2 Wind Suction

LC3 Wind Pressure |

LC4 Horizontal Line Load

LC5 Failure Scenario

Table 2 Load Case Combinations

Load- LC.1
comb. Factor No.
LCC1 1,350 LC1
LCC2 1,350 LC1
LCC3 1,350 LC1
LCC4 1,350 LC1
LCC5 1,350 LC1
LCC6 1,350 LC1
LCC7 1,350 LC1
LCC8 1,350 LC1
LCC9 1,000 LCS
LCC10 1,000 LC1
LCC11 1,000 LC1
LCC12 1,000 LC1
LCC13 1,000 LC1
LCC14 1,000 LC1
LCC15 1,000 LC1
LCC16 1,000 LC1
LCC17 1,000 LC1

GLASSCON GmbH
www.glasscon.com

ULS: Ultimate limit state (EN 1990, Abs. 6.4)

SLS: Serviceability limit state (EN 1990, Abs. 6.5)

Factor

1,500
1,500
1,500
1,500
1,500
0,900
0,900

1,000
1,000
1,000
1,000
1,000
0,600
0,600

Description
LC.2 ) LC.3
No. Factor No.
T

,La 1
LC{ 1,050 LCc4
LC37 71,050 Lc4
LC4 "
LC2 1,500 LCc4
LC3 1,50; Y Lc4
LC2 \ | y

== AV AN
LC3
LC2 0,700 N LC477
LC3 0,700 LCc4
LC4 4
LC2 1,000 LC4
LC3 1,000 Lc4
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LCC18 1,000 LC1
LCC19 1,000 LC1 0,200 LC2
LCC20 1,000 LC1 0,200 LC3
LCcc21 1,000 LC1 0,200 LC2 0,300 LC4
LCC22 1,000 LC1 0,200 LC3 0,300 LC4
LCcc23 1,000 LC1 0,500 LC4
LCC24 1,000 LC1 0,000 LC2 0,500 LC4
LCC25 1,000 LC1 0,000 LC3 0,500 LC4
LCC26 1,000 LC1
LCC27 1,000 LC1 0,000 LC2
LCcc28 1,000 LC1 0,000 LC3
LCC29 1,000 LC1 0,000 LC2 0,300 LC4
LCC30 1,000 LC1 0,000 LC3 0,300 LC4
LCC31 1,000 LC1 0,300 LC4
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9.1.5. Verification
Ultimate limit state

Aluminium profile QRO 35x40x3:

Aluminium EN-AW 6063 T6
16.0 kN/cm? /1.1 = 14.5 kN/cm?
16.0 kN/cm? /1.1 / (3)Y2 = 8.4 kN/cm?

ORd

TRd

Stress resultants (see figure below):
Meqg = 53.0 kNcm
Vy = 3.91kN

Cross-section values:

W, = 4.22 cm?

A, = 4.14 cm?

Normal stress:

Otd = 53.0 kNcm / 4.22 cm?® = 12.6 kN/cm?

Otd/ Ord= 12.6 kN/cm? / 14.5 kN/cm? = 0.87 £1.00 (OK)

Shear stress:

Ted = 3.91kN/4.14 cm? = 0.95 kN/cm?

Ted/ Trd = 0.95 kN/cm? / 8.4 kN/cm? = 0.11 £1.00 (OK)
Equivalent stress:

(0.872+3 x0.112)12 = 0.89 < 1.00 (OK
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Aluminium profile QRO 35x40x3 doubled with QRO 20x40x3:

Aluminium EN-AW 6063 T6
16.0 kN/cm? /1.1 = 14.5 kN/cm?

ORd

Trd 16.0 kN/cm?/ 1.1/ (3)2 = 8.4 kN/cm?

Stress resultants (see figure below):
Meq = 99.0 kNcm
vy = 3.91kN

Cross-section values:

W, = 9.13 cm?

As = 5.64 cm?
Normal stress:

Otd = 99.0 kNecm / 9.13 cm? = 10.9 kN/cm?

Otd/ Ord= 10.9 kN/cm? / 14.5 kN/cm? = 0.75<1.00 (OK

Shear stress:

Ted = 3.91kN /4.14 cm? = 0.95 kN/cm?
Ted/ Trd = 0.95 kN/cm? / 8.4 kN/cm? = 0.11 <1.00 (OK
Equivalent stress:

(0.75% + 3 x 0.11%)¥2

0.78 < 1.00 (OK)
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EK1: GZT (STR/GEO) - Standig / vorlibergehend - Gl. 6.10 In Y-Richtung
Ergebniskombinationen: Max- und Min-Werte

tMax V-z: 3.91, Min V-z: -3.90 kN

LF5: Failure Scenario In Y-Richtung

147 147
- 120 B 20 1.25

L 11 '| | "'-.]_L | -"‘""J.\_I | Lo
"l-\.._ | 049 el | |
098 W — —
125 12078 120 2

1 Max V-z: 1.47, Min V-z: -1.47 kN
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EK1: GZT (STR/GEO) - Standig / voribergehend - Gl. 6.10 In Y-Richtung
Ergebniskombinationen: Max- und Min-Werte

0.67 058 058 0.66

o2 053 058 oz
27 036 [ 0.36 027
z
oo 086 086 oo

*Max M-y: 0.99, Min M-y: -0.67 kNm

LF5: Failure Scenario In Y-Richtung

044

&

S
poweg £
s

e
« 0o 0.20

Ry 12 B T

0.34

L
N —

' Max M-y: 0.41, Min M-y: -0.44 kNm
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Serviceability limit state

According to ETAG 002 [6] the deflection of the substructure must be limited to Waliowed = L/200:

w = 4.4 mm
Wallowed = 700 mm x2 / 200 = 7.0 mm
W/ Walowed = 4.4mm /7.0 mm = 0.63 < 1.00 (OK)

s 4.4 Minu-Z -1 9mm

9.1.6. Reaction Forces

Node Reaction Force
No. Pz [kN] My [kNm] Load Case Combination
2 Max Pz 3.91 -0.16 LCC4
Min Pz -2.36 0.17 LCC3
3 Max Pz 7.81 0 LCC4
Min Pz -5.33 0 LCC3
4 Max Pz 3.95 0.15 LCC4
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9.2.2, Static System
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In Y-Richtung
0.150 0.15010.150
0.150
0.400 1.400 1.400 0.400 ———=-

9.2.3. Load Cases (LC)

LC 1 - Dead Load
The dead load is taken into account by the software:
vy =27.0 kN/m3

LF1: Dead Load In Y-Richtung

Belastung [kKN/m]

GLASSCON GmbH
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LC 2 — Wind Suction

For the verification of the aluminium profiles, the loads according to section 6.2 are recognized. The surface

load is converted into a linear line load according to the span:

Wk = 1.8 m x 1.65 kN/m? = 2.97 kN/m

LF2: Wind Suction In Y-Richtung
Belastung [kN/m]

o

LC 3 — Wind Pressure

For the verification of the aluminium profiles, the loads according to section 6.2 are recognized. The surface

load is converted into a linear line load according to the span:

Wk = 1.8 m x 1.30 kN/m? 2.34 kN/m

LF3: Wind Pressure In Y-Richtung
Belastung [kN/m]
LF-Faktor: 0.79
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LC 4 - Horizontal Line Load
For the verification of the aluminium profiles, the horizontal line load on the glazing is divided as follows:

Ok = 1.2m/7.2mx1.50 kN/m = 0.25 kN/m?

LF4: Horizontal Lineload In Y-Richtung
Belastung [kN/m]

0.250 0.250 0.250 0.250 0.250 _0.250 0.250 0.250 0.250 0.250

‘ ! | e b :

[pE——

LC 5 - Failure Scenario

As decisive load, a characteristic wind load which is reduced by W is taken into account for the scenario

“failure of vertical SSG joints”. The surface load is converted into a linear line load according to the span:

Wi = 0.6 x3.6 m x 1.65 kN/m? = 3.564 kN/m

LF5: Failure Scenario In Y-Richtung
Belastung [kN/m]

3564 3564 3564 3.564 3564 3564 3564 3564 3564 3564

f——
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9.2.4. Load Case Combinations (LCC)
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The loadings are combined under consideration of the combination and partial safety coefficients according

to DIN EN 1990. The following tables provide an overview of the load cases and the calculated load case

combinations. The following abbreviations are used:

Table 3 Load Cases
Load case |

LC1 Dead Load

LC2 Wind Suction

LC3 Wind Pressure |

LC4 Horizontal Line Load

LC5 Failure Scenario

Table 4 Load Case Combination

Load- LC.1
comb. Factor No.
LCC1 1,350 LC1
LCC2 1,350 LC1
LCC3 1,350 LC1
LCC4 1,350 LC1
LCC5 1,350 LC1
LCC6 1,350 LC1
LCC7 1,350 LC1
LCC8 1,350 LC1
LCC9 1,000 LCS
LCC10 1,000 LC1
LCC11 1,000 LC1
LCC12 1,000 LC1
LCC13 1,000 LC1
LCC14 1,000 LC1
LCC15 1,000 LC1
LCC16 1,000 LC1
LCC17 1,000 LC1

GLASSCON GmbH
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ULS: Ultimate limit state (EN 1990, Abs. 6.4)

SLS: Serviceability limit state (EN 1990, Abs. 6.5)

Factor

1,500
1,500
1,500
1,500
1,500
0,900
0,900

1,000
1,000
1,000
1,000
1,000
0,600
0,600

Description
LC.2 ) LC.3
No. Factor No.
T

,La 1
LC{ 1,050 LCc4
LC37 71,050 Lc4
LC4 "
LC2 1,500 LCc4
LC3 1,50; Y Lc4
LC2 \ | y

== AV AN
LC3
LC2 0,700 N LC477
LC3 0,700 LCc4
LC4 4
LC2 1,000 LC4
LC3 1,000 Lc4
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LCC18 1,000 LC1
LCC19 1,000 LC1 0,200 LC2
LCC20 1,000 LC1 0,200 LC3
LCcc21 1,000 LC1 0,200 LC2 0,300 LC4
LCC22 1,000 LC1 0,200 LC3 0,300 LC4
LCcc23 1,000 LC1 0,500 LC4
LCC24 1,000 LC1 0,000 LC2 0,500 LC4
LCC25 1,000 LC1 0,000 LC3 0,500 LC4
LCC26 1,000 LC1
LCC27 1,000 LC1 0,000 LC2
LCcc28 1,000 LC1 0,000 LC3
LCC29 1,000 LC1 0,000 LC2 0,300 LC4
LCC30 1,000 LC1 0,000 LC3 0,300 LC4
LCC31 1,000 LC1 0,300 LC4
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9.2.5. Verification
Ultimate load state (ULS)

Aluminium profile QRO 35x40x3:

Aluminium EN-AW 6063 (T6)
16.0 kN/cm? /1.1 = 14.5 kN/cm?

ORd

16.0 kN/cm? /1.1 / (3)Y2 = 8.4 kN/cm?

TRd

Stress resultants (see figure below):
Meqg = 33.0 kNcm
Vy = 2.49 kN

Cross-section values:

W, = 4.22 cm?

A = 4.14 cm?

Normal stress:

Okd = 33.0kNcm / 4.22 cm?® = 7.82 kN/cm?

Otd/ Ord= 7.82 kN/cm? / 14.5 kN/cm? = 0.54 £1.00 (OK)

Shear stress:

Teq = 2.49kN /4.14 cm? = 0.61 kN/cm?

Ted/ Tra = 0.61 kN/cm? / 8.4 kN/cm? = 0.08 < 1.00 (OK)
Equivalent stress:

(0.542 + 3 x 0.082)1/2 = 0.56 < 1.00 (OK
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Aluminium profile QRO 35x40x3 doubled with QRO 20x40x3:

Aluminium EN-AW 6063 (T6)
16.0 kN/cm? /1.1

ORd

Trd 16.0 kN/cm?/ 1.1/ (3)2

Stress resultants (see figure below):
Meqg

Vy

Cross-section values:

Wy

As

Normal stress:

54.0 kNcm / 9.13 cm?

Okd

Otd/ Ord= 5.92 kN/cm?/ 14.5 kN/cm?

Shear stress:

2.58 kN / 5.64 cm?
0.46 kN/cm? / 8.4 kN/cm?

Ted

Ted / Tra

Equivalent stress:

(0.41% + 3 x 0.06%)"/2

GLASSCON GmbH
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= 14.5 kN/cm?
= 8.4 kN/cm?

= 33.0 kNcm
= 2.58 kN

= 9.13cm?

= 5.64 cm?

5.92 kN/cm?
0.41<1.00 (OK

0.46 kN/cm?
0.06 £1.00 (OK

0.45<1.00 (OK
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EK1: GZT (STR/GEO) - Standig / vorlibergehend - Gl. 6.10 In Y-Richtung
Ergebniskombinationen: Max- und Min-Werte

164 42 1 % o 095 1.09
015 024 -0.24 -0.36 0.31
o 036 036 024 015
1.09 0.95
183 133
1.90 183 42 e !
258
: Max V-z: 2.58, Min V-z: -2.58 kN
LF5: Failure Scenario In Y-Richtung
249 249
196 B 196

1 Max V-z: 2.49, Min V-z: -2.49 kN
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EK1: GZT (STR/GEO) - Standig / voriibergehend - Gl. 6.10 In Y-Richtung
Ergebniskombinationen: Max- und Min-Werte

032 030 034 g 032

°'°5LU\:L;MTT’|—T—| mmﬂﬂ

0.02 W 0.02
015 015
024 | 024
N .l

—

046 044 0.44 Tas
*Max M-y: 0.46, Min M-y: -0.34 kNm
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LF5: Failure Scenario In Y-Richtung

054 050 050 o054

*Max M-y: 0.54, Min M-y: -0.33 kNm

Serviceability limit state (SLS)

According to ETAG 002 [6] the deflection of the substructure must be limited to Waiiowed = L/200:

w = 1.0 mm

Wallowed = 400 mm / 200 = 2.0mm

W / Wallowed = 1.0mm /2.0 mm = 0.50 < 1.00 (OK)
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- I [mim]

9.2.6. Reaction Forces

Node Reaction Force
No. Pz [kN] My [kKNm] Load Case Combination
2 Max Pz 1.95 -0.18 LCC4
Min Pz -1.24 0.13 LCC3
3 Max Pz 5.17 0.00 LCC4
Min Pz -3.67 0.00 LCC3
4 Max Pz 1.95 0.18 LCC4
Min Pz -1.24 -0.13 LCC3

9.2.7. Details — Upper Aluminium Profile

Screwed connection of aluminium profile QRO 35 x 40 x 3 to flat steel (t=12 mm):
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Stress resultants:

Fu,ed = 32 kN / 3 brackets / 4 screws = 2.7 kN

Fteq = 8.0kN /4 screws+ 18 kNem /(5x 7.5 cm) = 2.5 kN

Verification:

Shear

Fueo/ Furd = 2.7kN/22.3 kN = 0.13 < 1.0 (OK)
Bearing stress

Fued / Fopd = 2.7kN/21.6 kN = 0.13 < 1.0 (OK)
Tension

Fied / Frrd = 2.5kN /33.4 kN = 0.08 < 1.0 (OK)

Tension und Shear

Fueo / Furd + Frea / (1,4 X Fera) = 0.13+0.08/1.4 0.19 < 10 (OK)

Thread stripping

Fied / Fispa = 2.5 kN / 14.6 kN = 0.18 < 1.0 (OK)
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10. Pos. 4 — Mounting bracket
10.1. Pos. 4.1 — Mounting bracket (front)

10.1.1. General

- |»———{-——-——-|——————'r—— e VRN Y A N A A el —_-ql
|

- = AT R R PR e R 1 | e et
|
|i

- Ii’*_ —_-!7_“—;—_'*— o Sk B e s 2 | e B et =t | ——1|

-.Ii:_ s | s _-}]_mwﬁj_":‘w_ e o B O ittt Y i O s A ﬁ_ L™ AL

Three different brackets (Pos. 4.1, Pos. 4.2, Pos. 4.3) are used at the west facade to connect the aluminium
profiles to the solid structure. In the upper floors, the brackets are connected to the Halfen anchor channels
(Pos. 5.1, Pos. 5.2), which are provided in the front faces of the solid building ceilings (Pos. 4.1, Pos. 4.2). On
the ground floor, the brackets are fastened to Halfen anchor channels (Pos. 5.3, Pos. 5.4), which are installed

on the top side of the concrete (Pos. 4.3, Pos. 4.4).

The mounting brackets are made of steel and can be adjusted in all directions to absorb tolerances of the
solid construction. Perpendicular to the facade level, the tolerance is absorbed by slotted holes. In order to

transfer the forces acting in this direction (e.g. wind), plates with toothing are used.

The brackets support the horizontal aluminium profiles of the glazing beneath and above. Because of the SSG
joints in the vertical corners, the brackets are stressed both by shear (horizontal force in the fagade level), as
well as by their own weight and tension and pressure from wind. Since the brackets are mounted eccentric,
these loads result in large moments which have to be absorbed. The most unfavourable loads from Pos. 3

are used for verification.
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Framework analysis

Cross-section values:

t = 5mm

A = 0.5cmx32.0cm?

Wy, = (0.5ecm)?>x32.0cm3/6
l1y = (0.5cm)*x32.0cm?/ 12
t2 = 8 mm

A, = 0.8 cm x 32.0 cm?

Wy, = (0.8cm)?>x32.0cm?®/6
l2y = (0.8cm)*x32.0cm3/ 12
t3 = 12 mm

A; = 1.2 cm x 32.0 cm?

Wi, = (1.2cm)?>x32.0cm3®/6
I3y = (1.2ecm)*x32.0cm3/ 12

GLASSCON GmbH
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= 16 cm?

1.33cm?

0.33cm?

28.8 cm?

3.41cm?

1.37cm?

43.2 cm?

7.68 cm?

= 4.61cm?
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Static system and loading:

Normal force:
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Shear force:
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Bending moment:
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Reaction forces:
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Verification

Cross section 1:

M1,y,Ed
O1xEd = 9.10 kNcm / 1.33 cm3
O1x6d/ ORd = 7.0 kN/cm? / 14.5 kN/cm?

Cross section 2:

M2,y,Ed
Oaxed = 47.25 kNcm/3.41 cm? + 13.5 kN/28.8 cm?
02,x,ed/ Ord = 14.3 kN/cm? / 14.5 kN/cm?

Cross section 3:

M3IYIEd
O3xEd = 70.15 kNcm / 7.68 cm? =
03,x,ed/ Ord = 9.13 kN/cm? / 14.5 kN/cm?

GLASSCON GmbH
www.glasscon.com

PREMIUM ARCHITECTURAL BUILDING SKINS

= 9.10 kNcm

= 7.0 kNcm

= 0.49 <1.00 (OK)

= 47.25 kNcm

= 14.3 kNcm
= 0.99 £1.00 (OK)

70.15 kNcm

9.13 kNcm
= 0.63 £1.00 (OK)
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Fora = ap X ki xfuxdxt/ym

1.0x2.5x19.5 kN/cm?x 1.2 cm x 0.35 cm / 1.25

= 14.0 kN
Stress resultants:
Fikd = 5.0 kN / 6 screws = 0.9 kN
Fura = ((56.2 kN)? + (10.7 kN)?)*2 / 6 screws = 9.6 kN
Verification:
Shear
Fued / Fura = 9.6 kN / 32.4 kN = 0.30 < 1.0 (OK)
Bearing stress
Fu,ed / Ford = 9.6 kN / 14.0 kN = 0.69 < 1.0 (OK)
Tension
Fied / Ferd = 0.9 kN / 48.6 kN = 0.02 < 1.0 (OK)
Tension und Shear
Fued/ Furd + Frea / (1,4 X Fira) =0.30+0.02/1.4 = 0.32 < 1.0 (OK)
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Finite Elemente Calculation

Material properties:
t = 12 mm
E = 210.000 N/mm?

M 0.3

Finite element model:

magnifFication: 1.00 time: 1.000000s] LF: 1.000 package: 1 lauer: 1 top Sp=
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Stress (von Mises):

¥ w2
L 35760
24408
/ 0.9
-izs-,g?
\BOT, a3,
_.-*'ta‘ﬂ,ﬁl' z

¥ etye. 33 -

HISES

Eima: 1.000000a] 1F: 1,000 packege: 1 lager: 1 top

magrificatien: 1,00

Deformation:

GLASSCON GmbH Project:Boutique Hotel Rothschild 48
Structural Report on Glass Facades EWS-01, 08 | 173/293

www.glasscon.com
Rev. 03_Date: 08.11.2018



GLASSCON

PREMIUM ARCHITECTURAL BUILDING SKINS

magniFiocation: 1.00 Eame: 1.000000s) LF: 1.000 packsge: 1 lawer: 1 deform, &
Verification

As the calculated stress values are local stress peaks, for the verfication the plastic restitance value f, is

used:

Ov,ed = 25.8 kNcm

O1xed/ fu = 25.8 kN/cm? / 36.0 kN/cm? = 0.72 <1.00 (OK)
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Fw,ed / Fwrd = 2.10 kN/cm / 6.24 kN/cm = 0.34<1.00 (OK
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Normal stress:

Oxed = 96.9 kNcm /39.2cm®  +58.9 kNem /3.36 cm? + 5 kN / 16.8 cm?
= 20.3 kNcm
Ox,ed/ Ord = 20.3 kN/cm? / 23.5 kN/cm? = 0.87 <1.00 (OK

Shear stress:

Ted = (10.7 kN + 13.5kN) / 16.8 cm? = 1.44 kN/cm?
Ted / Trd = 1.44 kN/cm? / 13.5 kN/cm? = 0.11 <£1.00 (OK)

Equivalent stress:

((Oxed/ Ora)? + 3 X (Tea / Tra)2)Y? = ((0.87)> +3 x (0.11)2)¥2 = 0.89 < 1.00 (OK)
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Stress resultants:

- Horizontal loads perpendicular to the facade are transferred by the corrugation of the steel plates.
- Vertical loads are transferred by contact (pressure) on (6). On the safe side, however, they are

taken into account in the verification.

Fied = 10.7 kN / 2 Screws + 58.9 kNcm / 1.5 cm / 2 Screws

= 25.0 kN
Fv,ed = 15.7 kN / 2 Screws = 7.9 kN
Verification:
Shear
Fued / Furd = 7.9kN /32.4kN = 0.25 < 1.0 (OK)
Bearing stress
Fved / Fora = 7.9kN /66.4 kN = 0.12 < 1.0 (OK)
Tension
Fied / Ferd = 25.0 kN / 48.6 kN = 0.52 < 1.0 (OK)
Tension und Shear
Fued/ Furd + Fiea / (1,4 X Fera) =0.12+0.52/1.4 = 0.50 < 1.0 (OK)
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Section 1:
Fv = 13.5kN/2 = 6.75 kN
My,ed = Fxl/2= 6.75 kN x3.5cm / 1.5= 15.8 kNcm
Wy = (1.6cm)?x(2x2.0cm) /6 = 1.71cm?
Oxed = 15.8 kN / 1.71 cm? = 9.3 kNecm
Oxd/ Ord = 9.3 kN/cm? / 23.5 kN/cm? = 0.40 £1.00(OK)
Section 2:
Meqg = (GLakNx(7.5cm+15cm—-2.0cm—2.5cm) + Wy g x 17.75 cm + W34 x 9.25 cm)
= (13.5kN x18.0cm + 5.0 kN x 17.75 cm + 5.0 kN x 9.25 cm)
= (243.0 kNcm + 88.75 kNcm + 46.25 kNcm) = 378.0 kNcm
Fujet = 378.0kNem /6.0cm /2+2x5kN/2/2+2x10.7kNx18.0cm/20.0cm
= 53.3 kN
Frright = 378.0kNcm /6.0cm/2+2x5kN/2/2-2x10.7kNx 18.0cm/20.0cm
= 14.8 kN
Static system:
03.3
*14.8
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Shear force V [kN]:

ToJ-
.l

a7
Lal

ETTIIII 113 , R
il [TTTTIT11] - Ea

[ei=}e)
27

Vz,Ed

Bending moment M [kNm]:

m = AT T

My ed
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Verification:

V., ed = 26.7 kN

My, ed = 93.4 kNcm

A = 1.6cm x 10 cm = 16 cm?

wy = (1.6cm)®*x10cm /6 = 4.27 cm?
Normal stress:

Oxed = 93.4 kN /4.27 cm? = 21.9 kNcm
Oxd/ Ord = 21.9 kN/cm? / 23.5 kN/cm? = 0.93 £1.00 (OK
Shear stress:

Ted = 26.7 kN / 16.0 cm? = 1.67 kN/cm?
Ted / Trd = 1.67 kN/cm? / 13.5 kN/cm? = 0.13 <£1.00 (OK)
Equivalent stress:

((Oxed/ Ora)? + 3 X (Tea / Tra)2)? = ((0.93)? + 3 x (0.13)%)Y/2 = 0.96 < 1.00 (OK

Reaction forces (for the design of Halfen Anchor Channel, Pos. 5):

w001
2134 EN 376
101
3067 30,97

B = 30.7 kN

C = 30.6 kN

D = 2.4kN

E = 10.1 kN
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(S4) Screwed joint (6) to (7):

Bolt: 2xM128.8

The screw is only subjected to pressure (dead weight of the glazing) and is not endangered by stability. No
verification is given.
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(S5) screwed joint (6) and (7) to Halfen anchor channel:

b
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L b i el
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I
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The verification of the screw is given in Pos. 5 - Halfen anchor channel.
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(7) L-Profile 200 x 100 x 8:

.
F.' L [
b
| G5
| d
[ | |
e
AT l =
__.-I: T L:_dh | 153
L e
& oiee TS
Steel S235
ORd = 23.5kN/cm? /1.0
Trd = 23.5kN/cm?/ 1.0/ (3)¥2
t = 8 mm
Fv = 13.5kN /2
My,eda = Fxl = 6.75kN x3.5cm
Wy = (1.0cm)*x10cm /6
Oxed = 23.7 kN / 1.67 cm?
Ox,ed/ Ord = 14.2 kN/cm? / 23.5 kN/cm?

GLASSCON GmbH
www.glasscon.com
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J Y R

= A
— Y, L [

ADD oo R Ao 11

= 23.5 kN/cm?
= 13.5 kN/cm?

= 6.75 kN

= 23.7 kNcm

= 1.67 cm?

= 14.2 kNcm
= 0.61 <1.00(0OK)
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10.2. Pos. 4.2 — Mounting bracket (front, ground floor)

10.2.1. General

Due to lower loads smaller mounting brackets are used for the ground floor.

A i P

b e e 8 e e et o TR ey v e o B B e

- 4___~’ s, gy || kgt e sy prmpe———r s —
[

- ——4 ‘_——r— wgmmg | mge—— R s B L
|

- | ‘(|—f—-—-—— e A B | oy vz e

—1'-_ == Jt_ b _}Im 'YW‘H;-W'WH-!H T R [ rrv_rtrrrn'n'rrrrr'.}’mm' 1—-.nl--- ?' [Raaiaal !
T S T - B

-

Due to lower loads smaller Halfen anchor channels and smaller mounting brackets are used for the ground

floor. The only difference is in the width of the L-profile t = 16 mm (6) and the amount of Halfen screws (S5)

which were used. Accordingly, in the following only the verification of these elements is given.

I = = & - =i
L3 songorwel W B yuwl b _yo_
1 iro
4 = —
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10.2.3. Verification

L-Profile 156 x 88.5 x 16:

z-/.
I
- - — — T
o — B
e R / ‘ | I || ‘. |
L1 L A | n h | 1
¥ | i |' | )
] | B 1 [
o I, 1 | L/ | ‘l |_-I .!| .,ll | |
i 1 ' e ———
' 1 r | [ e
X ! | ——— — L - -
o, . Lreey .'1
E_'T_—-' 79 fe ¢ uo Lo O un ¢ fe fo —
N . RN 5 +—hk ¥ i i i T— = 2 =
| === A l ¢ " *
A, Fa - > . "
Steel S235
ORd = 23.5kN/cm?/ 1.0 = 23.5 kN/cm?
Tra = 23.5kN/cm?/ 1.0/ (3)¥2 = 13.5 kN/cm?
t = 16 mm
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Section 1:
Fv = 3.2kN/2 = 3.2 kN
My,ed = Fxl/2= 3.2kNx3.5cm /15 = 7.5 kNcm
Wy = (1.6cm)?x(2x2.0cm) /6 = 1.71cm?
Oxed = 7.5kN/1.71 cm? = 4.4 KNcm
Oxd/ Ord = 4.4 kN/cm? / 23.5 kN/cm? = 0.19<1.00 (OK
Section 2:
Meqg = (GLakNx(7.5cm+15cm—-2.0cm—2.5cm) + Wy g x 17.75 cm + W34 x 9.25 cm)
= (6.8 kN x18.0cm + 5.0 kN x 17.75 cm + 5.0 kN x 9.25 cm)
= (115.5 kNcm + 88.75 kNcm + 46.25 kNcm) = 378.0 kNcm
Fujet = 250.5kNcm /6.0cm /2+2x5kN/2/2+2x5.4kNx18.0cm/12.0cm
= 39.6 kN
Furigt = 250.5kNcm /6.0cm/2+2x5kN/2/2-2x5.4kNx18.0cm/12.0cm
= 7.2 kN
Static system:
39.6
¥e
s N N AN £
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Shear force V [kN]:
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& 5
BT = = &
L2 Eant L ::f gty LN
3 .
Vz,Ed
Bending moment M [kNm]:
g
N
My ed
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Verification:

V., ed = 20.8 kN

My, ed = 66.4 kNcm

A = 1.6cm x 10 cm = 16 cm?

wy = (1.6cm)®*x10cm /6 = 4.27 cm?
Normal stress:

Oxed = 66.4 kN / 4.27 cm? = 15.6 kNcm
Oxed/ Ord = 15.6 kN/cm? / 23.5 kN/cm? = 0.67 <£1.00 (OK
Shear stress:

Ted = 20.8 kN / 16.0 cm? = 1.30 kN/cm?
Ted / Trd = 1.30 kN/cm? / 13.5 kN/cm? = 0.10<1.00 (OK)
Equivalent stress:

((Oxed/ Ora)? + 3 X (Tea / Tra)2)? = ((0.67)? + 3 x (0.10)%)Y/? = 0.70 <1.00 (OK

Reaction forces (for the design of Halfen Anchor Channel, Pos. 5):

.77 T - 691 £.2650

C = 21.6 kN

D = 28.4 kN
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10.3.2. Loads

A -
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J ’ #
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The most unfavourable loads from Pos. 3 are used for verification:

Wig

S1,d
7.2mx3.6mx3x0.01 mx25kN/m3/2

5.0 kN
10.7 kN
13.5 kN
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10.3.3. Verification

The geometry dimensions and materials of the components listed below are equal to Pos. 4.1 and are not

subjected to bigger loads. Accordingly, the verification of these components can be found in Pos. 4.1.

Screwed joint S1 (1) to (2)

Aluminium Profile (2)

- Screwed joint S2 (2) to (3)

End plate (3)
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(S1) Welded connection end plate t =12 mm (3) to 2 x flat steel t = 12 mm (4):

Welded seam: Fillet weld/Butt weld circumferential

Ved =
Vi,g =

|:w,Ed =

FW,Ed / FW,Rd

GLASSCON GmbH

3 mm
4x14.0cm
6.24 kN/cm

(GLax7.5cm+W;14x10.5¢cm) /2
(101.3 kNcm +52.5kNcm) /2 =
S1a/2 = 10.7kN /2
G14/2+S14x10.5cm /20 cm

13.5kN /2+10.7 kN x 10.5cm /20 cm

W4/ 2 = S5kN/2=

= (13.5kNx7.5cm+5.0kNx 10.5cm) /2
76.9 kNcm
5.4 kN

12.4 kN

2.5kN

((2.5kN /(2 x10 cm) +76.9 kNcm / (2 x (10 cm)? / 6))?

+(5.4 kN / (2 x 10 cm))?+ (12.4 kN / (2 x 10 cm))?)*/2

((0.13 kN/cm + 2.31 kN/cm)? + (0.27 kN/cm)? + (0.62 kN/cm)?) 2

= 3.33kN/cm / 6.24 kN/cm

www.glasscon.com

3.33 kN/cm

0.54 <1.00 (OK)
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(4) Flat steel (t =12 mm):

»
Steel S235
ORd = 23.5kN/cm?/1.0 = 23.5 kN/cm?
Trd = 23.5 kN/ecm?/ 1.0/ (3)2 = 13.5 kN/cm?
t = 12 mm
A = 1.2cmx5.5cm = 6.6 cm?
Wy = (5.5cm)’x1.2cm?/6 = 6.05 cm?
V4 = 2.5kN
My,ea = (GLax9.0cm+W;34x15.5cm) /2 = (13.5kNx9.0cm+5.0kNx 15.5cm) /2

= (121.5 kNcm + 77.5 kNcm) / 2 = 99.5 kNcm
NEeg = S14x15.5cm/20cm = 10.7 kN x 15.5¢cm /20 cm

= 8.3 kN
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Normal stress:

Oxed = 99.5 kNcm / 6.05cm®  +8.3 kNcm / 6.6 cm?

= 17.7 kNcm
Oxd/ Ord = 17.7 kN/cm? / 23.5 kN/cm? = 0.76 £1.00 (OK)
Shear stress:
Ted = 2.5kN /6.6 cm? = 0.38 kN/cm?
Ted/ Trd = 0.38 kN/cm? / 13.5 kN/cm? = 0.03 <£1.00 (OK)

Equivalent stress:

((Oxed/ Ora)? + 3 X (Tea / Tra)2)Y? = ((0.76)* + 3 x (0.03)1)? = 0.76 < 1.00 (OK)
GLASSCON GmbH Project:Boutique Hotel Rothschild 48
www.glasscon.com Structural Report on Glass Facades EWS-01, 08 | 200/ 293

Rev. 03_Date: 08.11.2018



7Z GLASSCON"~

PREMIUM ARCHITECTURAL BUILDING SKINS

(5) End plate:

f'x |

Y77 7 S el

I |

f

f
Steel S235
Thickness t = 16 mm
Length I = 400 mm
Width w = 270 mm
ORd = 23.5kN/cm?/ 1.0 = 23.5 kN/cm?
Trg = 23.5kN/cm?/ 1.0/ (3)¥2 = 13.5 kN/cm?
fu = = 36.0 kN/cm?

For the calculation of the stresses occurring in the steel plate a finite element model is used. For this, the
most unfavourable loads (maximum dead load, maximum horizontal wind and horizontal line load) are con-

sidered. The resulting moments are applied as line loads:

Fleft = Wigx16cm/17.25cm /2 + S14x 16 cm /20.0 cm
= 5kNx16cm/17.25cm /2 +10.7kNx 16 cm / 20.0 cm
= 10.9 kN
Fleft = Wigx16cm/17.25cm /2 -S;4x 16 cm /20.0 cm
= 5kNx16cm/17.25cm /2 -10.7kNx 16 cm / 20.0 cm
= -6.2 kN
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Finite elemente calculation

Material properties:

t = 16 mm
E = 210.000 N/mm?
M 0.3

Finite element model:

magnification: 1,00

GLASSCON GmbH
www.glasscon.com

72 GLASSCON"

Fiefit

time:
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wz=0

N Fright

1.000000s] 1F: 1,000 package: 1 layer: 1 top  MISES
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Stress (von Mises):

- Wowm™2
Jinn

magnificstions 1.00 timat 1.0000008Y 1F: 1,000 pectagps: 1 layeri 1 tew HIZEE

Deformation:

magna Fjcation: 0,00 mimgd Q.0O0000E] IF: 1. 000 peckaged 1 layss: 1 deform. o
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Verification
Ov,Ed = 21.2 kNcm
Ov,ed / Ord = 21.2 kN/cm? / 23.5 kN/cm? = 0.90 < 1.00 (OK)
(S3) Screwed joint (5) to Halfen anchor channel:
|
( |
) iha;..-uu_ni-' =z ._L iy
I F. i - —-] S
I
The verification of the screw is given in Pos. 5 - Halfen anchor channel.
Bolt forces:
B = Flet/ 2 x27.0cm /7.0 cm = 109kN/2x27.0cm/7.0cm
= 21.1 kN
C; = B, = 21.1 kN
H = W4/ 4 Screws +S14x7.7cm/20cm /2 Screws
= 5kN/4+10.7kNx7.7cm/20cm /2
= 3.4 kN
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10.4. Pos. 4.4 — Mounting bracket (floor, door)

10.4.1. General
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10.4.2. Loads

The most unfavourable loads from Pos. 3 are used for verification:

Wig =1.8mx1.65kN/m*x1.1mx1.5/2 = 2.5 kN

Si4d =3.6mx3.6m/2x1.65kN/m?x1.5/2 = 8.0 kN

G4 =3.6mx1.1mx3x0.01 mx25kN/m3/2x1.35 = 2.0 kN
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10.4.3. Verification

The geometry dimensions and materials of the components listed below are equal to Pos. 4.1 and are not

subjected to bigger loads. Accordingly, the verification of these components can be found in Pos. 4.1.

Bracket (1)

Screwed joint S1 (1) to (2)

Aluminium Profile (2)

Screwed joint S2 (2) to (3)

GLASSCON GmbH Project:Boutique Hotel Rothschild 48
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(3) Flat steel (t =12 mm):

Steel S235
ORd =

TRd =

Vz,Ed

My/Ed

Normal stress:

Ox,Ed =
Ox,Ed / ORd

Shear stress:

Ted =

Ted / Trd =

23.5kN/cm? /1.0

23.5kN/cm?/ 1.0/ (3)¥2

12 mm
1.2cmx32cm

(1.2cm)*x32.0cm*/ 6

W4
G1ax7.5cm+Wiy4x12.5cm
20kNx7.5cm+2.5kNx12.5cm

46.3 kNcm / 7.68 cm?

= 6.0 kN/cm? / 23.5 kN/cm?

2.5kN/38.4cm?

0.07 kN/cm? / 13.5 kN/cm?

Equivalent stress:

((Oxea/ Ora)? + 3 X (Tea / Tre)2)Y? =

GLASSCON GmbH

www.glasscon.com

((0.26)* + 3 x (0.01)%)1/2

PREMIUM ARCHITECTURAL BUILDING SKINS

23.5 kN/cm?
13.5 kN/cm?

38.4 cm?
7.68 cm?

2.5kN

46.3 kNcm

6.0 kNcm
= 0.26 £1.00 (OK)

0.07 kN/cm?
0.01 £1.00 (OK)

0.26 <1.00 (OK
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(S1) Welded connection end plate (3) [t = 12 mm] to 2 x flat steel (4) [t = 12]:

Welded seam: Fillet weld/Butt weld circumferential

aw = 5mm

lw = 2x30.0cm

Fwrda = 10.39 kN/cm

Megg = S1ax12.5cm /2 S 50.0 kNcm
VEd = Wig/2 = 2.5kN/2 = 1.25 kN
V||,F_d = S1yd / 2 = 8.0 kN / 2 = 4.0 kN

Neg = 46.3 kNcm /1.2 cm = 38.6 kN
Fwea = ((38.6 kN / (30 cm) + 50.0 kNcm / ((30 cm)? / 6))?

+(1.25 kN / (30 cm))>+ (4.0 kN / (30 cm))?)~2
= ((1.3 kN/cm + 0.3 kN/cm)? + (0.1 kN/cm)? + (0.2 kN/cm)?)1/

= 1.7 kN/cm
Fw,ed / Fwrd = 1.7 kN/cm / 10.39 kN/cm = 0.17 £1.00 (OK)
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(4) Flat steel (t =12 mm):

Steel S235
ORd = 23.5kN/cm?/ 1.0
Trd = 23.5kN/cm?/ 1.0/ (3)¥2
t = 14 mm
A = 1l4cmx32cm
Wy = (1.4cm)*x32.0cm*/6
Vz,Ed = Wl,d
M = G1ax7.5cm+Wiy4x12.5cm
= 2.0kNx7.5cm+2.5kN x12.5cm
Static system:

PREMIUM ARCHITECTURAL BUILDING SKINS

23.5 kN/cm?

13.5 kN/cm?

44.8 cm?
10.45 cm3

2.5kN

46.3 kNcm

46.3\

GLASSCON GmbH
www.glasscon.com

>

"
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Shear force V [kN]:
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2N 4l Ja
Bending moment M [kNm]:
Reaction forces [kN]:
0.903
2
Me4s T
4,258

GLASSCON GmbH
www.glasscon.com
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Normal stress:
Oxed = 25.1 kNcm / 10.45 cm?

Oy,ed/ Ord = 2.4 kN/cm? / 23.5 kN/cm?

Shear stress:
Ted = 4.3 kN /44.8 cm?
0.10 kN/cm? / 13.5 kN/cm?

Ted / Trd

Equivalent stress:

PREMIUM ARCHITECTURAL BUILDING SKINS

2.4 kNcm

((Oxed/ Ora)? + 3 X (Tea / Tra)2)Y? = ((0.11)% + 3 x (0.01)2)¥2 =

GLASSCON GmbH
www.glasscon.com

0.11<1.00 (OK)

0.10 kN/cm?
0.01 £1.00 (OK)

0.11<1.00 (OK)
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(S3) Screwed joint (5) to Halfen Anchor Channel:

1
|
|

The verification of the screw is given in Pos. 5 - Halfen anchor channel.

[

Bolt forces:
A = 5.9kN /2 Screws +S;4x12.5cm /16.0cmx2/3
59kN/4+80kNx12.5cm/16.0cmx 2
= 7.2 kN
B = 5.9kN /2 Screws +S14x12.5cm /16.0cm /3
59kN/4+80kNx12.5cm/16.0cmx 3
= 5.1 kN
C = 5.9kN/2Screws-S14x12.5cm /16.0cm /2
59kN/4-80kNx125cm/16.0cmx2
= -0.2 kN
H = W14/ 3 Screws +S;4x8.0cm /24 cm
= 25kN/3+8.0kNx80cm/24cm
= 3.5kN
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10.5. Pos. 4.5 — Steel frame (cantilever)

10.5.1. General
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ROTSHILD 48 HOTEL FLOOR 1, 2 (NZ?J
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SL!\E DEFLECTIONS COMB. NO. 1 SERVICE LOAD |
L —— R
— 1L +Cr4etb :

At the cantilever occur big vertical deflections due to live load. These vertical deflections cause strains in the
vertical as well as in the horizontal SSG joints, which could not be absorbed by the silicone. To minimize the
strains induced by the live load on the concrete cantilever a steel frame is arranged at the cantilever. The
steel frame is intended as cantilever arm, which is fixed by concrete anchors (1) and Halfen anchor channel
(2) at two points on both sides of the concrete cantilever. At the front face of the concrete cantilever the

steel frame is connected by hinged connections to the steel cantilever arms on both sides.

The steel frame should only carry the dead load of the glazing. When the ceiling (cantilever) is loaded by live
load, the ceiling should deform independently of the steel frame.For this purpose the contact area between
the concrete an the steel frame has to be executed frictonless and slotted wholes has to be provided at the

mounting brackets.

The steel frame replaces the L-Profile 200 x 100 x 8 of the mounting brackets.
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10.5.2. Static System

Isometrie
'0'-)0;-"‘““""-\
- '-‘.09
et .aoﬁ*s -\H"""-..,’?
——t — <0,
& = o,)%{_ ‘“7'9"0- OE‘-""\-\
e 60, R, . —=0,, ~—y
i — 0 =
e b =
=S T
ol s — M‘“‘;.,_
- iy 40700
‘\"“_ ,300 . 4.650° _'__,_‘,;.‘.;10 i
Mg ] - = =1 J——
O _ - 850 —
uz = 0 “'u,.._‘o;‘lm"“‘ . 4700
(uy, 9= 0) S~
(uy, x=0)
e
¥
GLASSCON GmbH Project:Boutique Hotel Rothschild 48
www.glasscon.com Structural Report on Glass Facades EWS-01, 08 | 218/293

Rev. 03_Date: 08.11.2018



72 GLASSCON"

PREMIUM ARCHITECTURAL BUILDING SKINS

10.5.3. Loads

Giegg = 62mx3.6mx0.03mx25kNm3/2x1.35= 11.3 kN

Gyed = 4.7mx3.6mx0.03mx25kNm3/2x1.35 = 8.6 kN

Gsgg = 42mx3.6mx0.03mx25kNm3/2x1.35= 7.7 kN

Iézr;sl?j:glll_(o’\?]d Isometrie

S
r
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10.5.4. Stress resultants

LF1: Dead Load Isometrie

1952

4 Ml
k| | |
war=l | | 1831
o | Tos2
084 2 2

195

ads
Sy

.
'
Max V-v. 30.84, Min V-v. -19.52 kN

LF1: Dead Load Isometrie

Max M-u: 7.80, Min M-u: 43.15 kNm
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10.5.5. Reaction forces

LF1: Dead Load Isometrie
Lagerreaktionen[kN]

(]
N—

Max P-Z: 50.25, Min P-Z: -22.06 kN

10.5.6. Verification

Cross-
section Beam Location Load Verification
Utilizati
No. No. x [m] on a Formular
2 UU 65/100/15/20/15/250/4 P . N
112) Cross-section proof - Bending around u-axis according to 6.2.5 - Class
3 1.900 LC1 0.48 1 3 y
122) Cross - section proof - lateral force in axis v according to 6.2.6 (4) -
2 0.000 LC1 0.07 1 Class3 or4 y Y
143) Cross section proof - bending and lateral force according to 6.2.9.2
3 1.900 LC1 0.48 1 and 6.2.10 - Class 3 - General cross section Uy N
332) Stability verification - bending buckling according to 6.3.2.1 and
3 1.900 LC1 0.48 1 6.3.2.2 (4) - General case a ) I
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10.5.7. Details

Support by concrete anchors:

G

%

M [,

2 x W-FAZ M20 A4

TR
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T —
w WURTH
IR, Aasipund 3017

(e
Page 1 of 12

Input data

Basa matorial!

Sarecs Iemaesrmlung:

Rigmforommen

Base maierial | componen thickness

Anchor plate:
DHsmariong
Thickness of anchor plate
Cloarancay holy
Matgrial

Structural steel section:
Height:

Width:

Installation conditions:

Drill the hole:
Candition of drill hole:

Anchor bending:

Selected type and size of anchor:

Material:
Diameter:
Effective anchorage depth:

Tightening torque:

Concrdn: Craciknd

CA40/50, £, = 40 00 Wmm?, L, .. = 50 00 Nmm®
nalactad by usar Shof-tarm: 40 "G [ lang-tarm: 24 *C
Concrede mindorcoment: Mormal

Edge rainforcament: Stirupa

Raunforcemant b conred splining acconding o ETAG 001, Annex C and TR 028
cinasa 5.2.2 5 present

b= 100000 mm

|, 1, 5 0= 320 mem o« 250 mm = 15 mm

User-gafined anchor plate thickness: | = 15 mm

Wilh annusar gop acc. o ETAG 001, Annex G Table 4.1
B238JR

Madulus of alagticity: E = 210000 Mimm®

Yiold sinmnglh: L, = 238 Kmm?

Poisson’s falio; g = 0,30

Partial safety factor: y = 1,10

FI Customized
30 mm

5mm

Hammer drilling

Dry

Levelling layer

Thickness of levelling layer: 10,00 mm
Compressive strength: 30,00 N/mm?

Degree of restraint: 2,00

W-FAZIA4 M20

/A4 Stainless steel A4
M20

100 mm

200,00 Nm

The input data shall be in compliance with the given data and be checked for plausibility! Warth disclaims liability for wrong input data by user.

User:

Company:

Paosition:

Wiirth Anchor Design 8.0.7.11

GLASSCON GmbH
www.glasscon.com

Mobile phone:
e-mail:
Internet:

Project:Boutique Hotel Rothschild 48
Structural Report on Glass Facades EWS-01, 08 | 223/293
Rev. 03_Date: 08.11.2018



GLASSCON

PREMIUM ARCHITECTURAL BUILDING SKINS

w WURTH

Projoct rena 78 Augusi 2T
[HE_4] [t
Addrean of progect Page 2ol 12

Approval numiber | Valdity: ETAS30011 (W.FAZ New). vaid om 0804 2016

g

The input data shall be in compliance with the given data and be checked for plausibility! Wiirth disclaims liability for wrong input data by user.

User: Maobile phone:
Company: e-mail:
Position: Internet:

Wiirth Anchor Design 8.0.7.11
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w WURTH

Projact nama 208 August 31T
Claer by
Addrean of peogict Page 3 of 12

Geamatry and losds:

gg Q= 1000

- -

185 160 i

-
Load cases:
Mumbsr of lasd M s Viis Viin Mg o Mg M Typa of Actian
— i) [um) [ [chirra) [intirm] [ierim)
1 0,00 0,00 50,25 0,00 0,00 0,00 Hormal

Remark: Design sclions are ghvan by user,

Tha ingeil fnin shil B in compilancs Wil B g G358 and bo checiad o pinusEile) Worm daciems Kabiey for wrong ingul dain By ussr

Lmnt Mlcalslen e
Cowguainy s
Poition Irbpmat:

Wiarth Anchor Dsesign 8.0.7.91
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ww WURTH

Frbchen
Poge 4 of 12

Verifications

Overview

Varification method:

ETAG 001, Annas C: 2010-08

ETAG DI, Annes E: 2013-04

TR 030 H004-05

TR &6 H010-00

TR 045 201302

fity (CEB - FIP'} BuBetin 58: Design of anchorages in concrete, 2010-11

For those cases, which are not expdcily regulaied by ETAG 001 and by TR 028, the
instructions and recommendations of the i Bullalin 58 are contidersd for
enginuering pudgement. The diskibulion of shear loods in coso of onchorages withowl
hle clhratancs i paniculady bonefting fmom the relovant clausas. Thi mesulls may b
takan fof agreamants n an individual basia

Humiber of load case Litilizabion Type of koad
crumhinaten
Tension Shaar Tansion/Shear
coemhinmbon
1 0,00 % 03,60 % 0,00 % Hormal

Structural verification successfully completed!

The input data shall be in compliance with the given data and be checked for plausibility! Wirth disclaims liability for wrong input data by user.

User:

Company:

Position:

Wirth Anchor Design 8.0.7.11
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Maobile phone:
e-mail:
Internet:
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w WURTH

FaEiect Aame: 28, Mgt 2097
Cliert irbciarn
Address of project Page & ol 12

Verification: Quasi static loads

Besulting ancher forces
Arichir e - O T | 0V T | e | Y Yy Ve, Vi
[kN] [N} L] [kN] [N [kH] kM) [k]
1 0,000 0,000 0,00 0000 25,125 0,000 25125 25,125
b 0,000 3,000 0,000 000 <3615 0,000 35,135 25135
I | EOV ey | 20V Vo | TV, | DOV e | TV IV TV sl
(L] [kN] {LL] [&H] [N (L] (L] [kH]
S o060 080 0, Cniy 0,000 &0 280 0,000 &0 280 &0, 280
£
i
i
i
L]
L]
[ ]
L]
| T R g -
— ,.
1 2]

Mandmum concrate comprosshae strangth : 0 Bimm?

Sale ransmission of e Tasbendr loads by the concneb membser [0 its suppons shall bé demansirated for
ther ultimabe Emit state and the serviceabidity limit siafe according o EN 1882-1.1. The respective venfications have fo be provided
by the responsible sireclural enginger.

Tha ingait data shall B i compliancs wish tha given date and b chacked Tor plagsitding Winh discinims linhilty 1or wenng input @t by usar

Usar: Mobils phona:
Coampan el
Pasition: Inenmet

W Anchor Design 8.0.7.11
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w WURTH

PATHRCT P 0. August 7017
Claer ke
Addrean of progect Paga G of 12

Required verification of post-installed anchor in shear
1. Gteal failure, shear load withoul levor arm

Bus & V! Ve Lise of tatal capacity
Vot = 2513 KN Dyertigrs vl of the clions
Vs = Vi iy ETAG 001, Annwes 5231
Vs =k BEOOKM ETA + ETAG 001, Anmon C: B.2.3.2a)
ks = 1,00 ETA + ETAQ 001, Anmex T 5.2.3.2a)
Wiy = 140 ETA
L™ = fi1,43 kW
Bus = L E ]
2. Concrele pry-out {Anchor groum)
1.2 Gawisming number of anchiors
Bean = Vi Utee of botal capacity
Vi = 50,25 kM Desagn value of the Bctlions
Wit = Wi [ Vg ETAG 001, Annex ©; 5.2.3.1
Vi op K N ETAG D01, Annex C: 5.2.3.3 [5.6)
LS = 2,80 ETA
MNake = N Aoy MA cy - Wan - Wren - Yooy CTAG 001, Annex C: 5.2.2.4 (5.2)
N'aee = ki faesehe ETAG 001, Annex C: 5.2.2.4a) (5.2a)
Ky = 7,20 ETAG 001, Annex C: 5.2.2.4a)
hat = 100 mm ETA
N = 50,91kN
Ay = 145600 mm? ETAG 001, Annex C: 5.2.2.4b)
IADQ,\.' = Sen® = (300 mm)? = 90000 mm? ETAG 001, Annex C: 5.2.2.4b) (5.2b)
Wsn = 07+03-clc.n=10 ETAG 001, Annex C: 5.2.2.4¢) (5.2c)
[ = 110 mm
Cerm = 150 mm
Wan = 0,9200
Wra N = 05+hg/200mm=1,0 ETAG 001, Annex C: 5.2.2.4d) (5.2d)
= 11,0000 ETAG 001, Annex C: 5.2.2 4d) (5.2d)
Weew = 1/{1+2 ey /sun) ETAG 001, Annex C: 5.2.2.4e) (5.2¢)
Eyy = 0mm
(= = 0mm
ey = 0Omm
Wacw = 1,0000
Nako = 7577 kN
VRk e = 21217 kN
YWhica v = 150 ETA
VRdeo = 141,45 kN
Bucp = 0.36

The input data shall be in compliance with the given data and be checked for plausibility! Wirth disclaims liability for wrong input data by user.
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The input data shall be in compliance with the given data and be checked for plausibility! Wirth disclaims liability for wrong input data by user.
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Page Bol 12

3. Concrate edge breakowt

3.1 Ovardew of all conducted verfications
Edge failure in negative z-Direction
Due to exisling annilar gaps the fallowing anchors take shear load perpandicular to adge: 1, 2

The calculation of the waeal sum of pll Beting Vi, all venical forces parpandiculnr i tha adgs inckidng thess rasulting fram the
torsional momands. ane considered

The inapoctive loal s Ve, i prasenbod wih (ho relabed waification in lom of & summany Dedow b kesp (he prind-oul ibaded

friendly
Summary of verifications
Ao Vi WY w Y Wy T WYaw Yo v Yhay LT Wi L8
[ihd] [ Il i M [ & (k] L] 5!
1,2 30,25 1,541 1,00 1.00 1.00 1.0 1.40] 9047 E0.11 .84

Tha input data shall be in compliance with the given data and be checked for plausibility! Wirth disclaims liability for wrong input data by user.

User:

Company:

Position:

Wiirth Anchor Design 8.0.7.11
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Addrean of progect Paga 0 of 12

3.2 Govermning venfication
Resultng anchor forces. Edge filune in negate 2-Direction

Gaoveming nismber of anchom- 1, 2

1.2 Goverming purmbn of anchors
B = Wi ! Vs Lise of tobal capacity
Waa = 5028 kN D visiun of thiy actions
Vs Vi ! Vi ETAG 001, Annex C: 5.2.3.1
Vs WV mb A T A " Uy * Pay Wy * Ylaew * Ylay ETAG D01, Annex G: 5234 (5.7)
Vi = Kyl P ente G ETAG 001, Anngx C: 5,23 40} (5.7a)
ke = 170 ETAG 001, Annex C: 5.2.3 4a)
- = 20 mm ETA
ha = 103 mm ET&
a = 01 led ETAG D01, Annax C: 5.2.3.4a) (5.78)
k = 100,00 mm ETA
' = 180 mm
a 0,08
p 01 o &) =007 ETAG 001, Anees C: 5.2.3 4a] {5 Te)
Vs = 41,THRN
Ay s YTTEO0 mm? ETAG 001, Annex C: 5.2.3,48)
Al s 45" = 115200 me! ETAC 001, Annex O 5.2.3.45) (5.7d)
Yay = 07+03-¢/(1,5-¢)=10 ETAG 001, Annex C: 5.2.3.4¢) (5.7e)
= 1,0000
Yo = (15-c/hF210 ETAG 001, Annex C: 5.2.3.4d) (5.7)
h = 1000 mm
Yy = 11,0000
Yo = (1/[{cosay)?+ (sinay / 2,5/)° 2 1,0 ETAG 001, Annex C: 5.2.3.4¢) (5.7g)
av = 0,00° ETAG 001, Annex C: 5.2.3.4e)
Way = 11,0000
Waey = 1/(1+2 e/ (3-c)) =10 ETAG 001, Annex C: 5.2.3.4f) (5.7h)
ey = 0mm
Weey = 1,0000
Wy = 11,4000 ETAG 001, Annex C: 5.2.3.4g)
Vi = 90,17kN
ey = 1,50 ETA
Vide = 60,11 kN
Bue = 0.84

The input data shall be in compliance with the given data and be checked for plausibility! Wirth disclaims liability for wrong input data by user.
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el Pricknn
Address of project: Page 10 of 12

Maximum shear load

B - (L4

Remarks

& Wanfication

= Tha itum numbers of the anchors are gheen in ihe respociive producl dels sheets

= The item numbers of the sccessories ane given in the respeclive product dats sheets. The installation instroclions in the
rospHRCtive g

*  The dotailed vorilications of the sendcoatity limil staies om nod shown. Pleasa check with your corified stnaciuml enginper.

+  This dagign = only walid f ha dameler of thie claarancs holi 5 ndl Larger than given n ETAG 001, Annax C, Tabie 4,11 Chack
Tor furthar requiremania chapiar 1.1 of ETAG 001, Annax C in casa the diamaeier of the clearance hola is larger.

- Thedurwnmmudmnuwmm-s-thrm W they sleciod anchor wall B changod of when e givan lond vahes
of geomelnical dala s being changed, (he verication & no longer valid and mues! be conducted for the nivw sqeation. The
mequinimants and provisions of e Eurcpaan Techalcal Approval mus? be congidand

= In a0 anchor giouwp only anchors of (b sama Bype, siee and g shall b used

* Bond strengsh depends an the shor- and long-iem service emperaiwe of Dase matenal

= Wty aslscind hase matanal strength

*  The assumption ol & linear diskibution of strins is valid only if the lixiune is sulflicient dgid. The base plale shall remain elasbic
unise desgn actions and s deformation shall ienaen Aeglgibds in companson with the indal displacamsent of Th Teslsnens
Thar dederminaton of the loads acting on the movidual anchors and the calculation of i fixue thickness wss comductsd wth
Ihias BESUMPHONE. The Usar has 1o sirecirally vadily pocoeding to related nationsl sSeAndands

= Checking the ransler of loads info he base mblerial s reguired in accordance with ETAG 001, Annax C: 20010-08, Sechon 7,
Thas saftwarn conaidars that tha grout i instnllad undar tha basspials withoul craating air voids and Befora applcation of tha
eady

+ The proof of the local transmission of the anchor loads into the concrete member is required in accordance with ETAG 001,
Annex C: 2010-08, Section 7. The software considers that the levelling layer is installed under the baseplate without any air
voids and loads apply.

« The list of accessories in this report, is an information only. For a correct installation the setting instructions have to be taken
from the instruction leaflet delivered with each product.

The input data shall be in compliance with the given data and be checked for plausibility! Wiirth disclaims liability for wrong input data by user.
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PaniCt M 28 Auguel 21T
Cleerl abihimn
Address of projoct Paga 11 al12
Setting instructions
Baso material
Solocted type and sizo of anchor: W-FAZIAG M2
Effective anchomage depthc  hy = 100 mm
Dirill ol depeli. B, @ 125 mm
Dwill g st g = 20 mam
Minimum componant thicknasa:  h.. = 200 mm
Drill:
Mowminad drill bt dlamader: 20 mm
Working length of the dril it = 140 mm
-
=
—
o
® ® 1
o
n
—
t ¢
260
Claaning redgueed
Insbructions referring lo the approvals of (o the inslruction leefiel musl be considensd
Cleaning toois according o tha list of accessones and Wikth Calmlogues
Anchor installation
Tightening iomue: 200,00 Km

Tha inguit dinin shall B in complisncs Wis S Qhan Gats and ba chacked Sor plaossdiey! Wiirth discinies lasdey for wrang inpil dain by (ser

Unar

Loty

Proratacy

Wi Anchid Deisgn 8.0.7.11

GLASSCON GmbH
www.glasscon.com

Misbiis phore
Tl
Frdemat
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Pmjact nama 0 August 21T
Cleerd iallchian
Addrean of project Paga 12 of 12

Matorial.  3XA50R
Yield strength: 1, m 235 Mimm®
DCrgereptor of chaarance hobe in he fdoare:  Push-thoisgh irslaiaton: & € 22 mm

Thezikknass of anchor plate:  ©= 15 mm (Lisar inpat)

250
—

S
—4—

320

r ral | ion
Material: S 235 (St 37)
Structural steel section:  FI Customized
Height: 30 mm
Width: 5 mm

The input data shall be in compliance with the given data and be checked for plausibility! Warth disclaims liability for wrong input data by user.
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(2) Support by Halfen anchor channels:

see Pos. 5.5
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11. Pos. 5 - Halfen Anchor Channels (horizontal) HTA-CE 55/42

At the building, Halfen anchor channels with different dimensions are used (see illustration above) to fix the
glazing construction to the solid construction. According to the size of the glazing two, three or four mount-
ing brackets are used. In the upper floors, the brackets are connected to the Halfen anchor channels (Pos.
5.1, Pos. 5.2), which are provided in the front faces of the solid building ceilings. In the ground floor, the
brackets are fastened to Halfen anchor channels (Pos. 5.3, Pos. 5.4), which are installed on the top side

(Pos. 4.3, Pos. 4.4).
Structural analysis of the Halfen anchor channels:

- For verification, only the shortest rails with the maximum loads are verified on the safe side. Re-
sults can principally be transferred to longer anchor channels.

- The design is carried out according to ETA 09/0339.

- The assessment of the longitudinal forces for screws HS M20 8.8 is not included in this approval.
For verification, the values given by the supplier (see table below) are used.

- For the installation of the mounting brackets, the torques specified by the supplier (M16: 200 Nm)

must be observed in order to absorb the rail longitudinal forces.

- Shear forces from SSG joints, are splitted equally to all consoles.

- The self weight of the glazing is only divided to the outer Halfen screws with round holes and not to
inner screws with slotted holes (for adjustment).

- The bending moment, resulting from wind, shear and dead load, is diveded by detailed calculations

to the inner Halfen screws.
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11.1. Pos. 5.1 — Halfen Anchor Channel (front)

11.1.1. General

[ ——— S e

I e e O e e e e e __,I

- [ e IR SRR SRS Y S St N Z e e e
|

- [ s g g ] =] e
| il

- | s s ot e I e | sy ] vgmy————- _—il

m 250 ] 230
A A
LU -
o 10
= -
! r ‘ HTA-CE 55/42 -fv - 6070 - VF cut to 570mm
i_\I ij -
25 = = =
| 2/0 (3 anchors) L
il il

Anchor channelHTA-CE 55/42 — FV 6070 (hot rolled)
Length of channel 570 mm*
Number of anchors 3

Bolt HSR M16 8.8

*The Halfen channel is going to be cut from a standard channel with a length of 6070 mm and anchor
distance of 250 mm to a channel with a length of 570 mm and three symmetric arranged anchors. For the
verification on the safe side both a channel with a length of 6700 mm (variable position of screws) and a

channel with a length of 550 mm (tolerance +/-15 mm) were calculated.
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The calculation of the screw forces can be found in Pos. 4.1
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11.1.2. Verification

Longitudinal load in channel direction (HSR M16 8.8):

Ved = 2x10.7 kN / 6 screws = 3.6 kN
Frd = 7.0 kN
Vea / Fra= 3.6 kN /7.0kN = 0.52 £1.00 (OK)

(GEGREDETY

Grade 8.8
Frd
in channel longitudinal direction
according to expert report

Bolt HSR Fra [kN]
40/22 - M16 7.0
50/30 - M16 7.0
50/30 - M20 10.5
72/48 - M20 10.5
GLASSCON GmbH Project:Boutique Hotel Rothschild 48
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1

@ HALFEN GmbH, Langanfeld, Garmany

Halfen HTA-CE anchor channel - CENITS 1992-4, ETA-09/0339
Halfen Design Software HTA, Version 2.50

The design - including the static values - does only apply to the designated HALFEN product. The
load bearing capacity of third party products, appearing to be identical in construction, might
differ. For this reason, the software provider does not extend warranty if external products are
used,

Input data
Anchor channel HTA-CE 55/42 - F\ - 6070 / 25, 25 anchors
Channel bolt HS 50/30 M 16 FV 4.6
Approval [ Design method CEN/TS 1992-4, ETA-08/033%
Shear force without lever arm
Concrete C40/50, cracked
Reinforcement no dense reinforcement
edge reinforcement Straight edge reinforcement ds 2 12mm
NEREERED 6
(TE T E LT LTI L RIETTETTETTLT T ,,ﬂ
T T :
Ik
51\ RS o
h = 9999 mm | = 8070 mm g,y = 160 mm €y = 110 mm e, =180 mm
Cogn = 30 MM

Adjusting zone +: full variability

Boit /8, Ney Veq Bolt 5 Mgy Vey
[mm] [kN] [kN] [mm] [kN] [kN].

1 35 0.00 8.00 2 100 30.70 0.00
3 100 30.70 0.00 4 100 2.20 0.00
5 100 10.10 0.00 6 100 0.00 8.00

Utilisation: 98% - Proof successful

HTA 2.50
05072097

GLASSCON GmbH
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E Project ProNa, Page
2
HALFEN
Caleulation Summary
Verifications for T-bolt
Tension ) g8% &
Shear Virass 35%
Combined load Ngss - Vodas 0%
Verifications for cast-in channels
Channel lips - Tension My sl 75%
Channel lips - Shear Vias 14%
Combined load Maga) = Vads) 0%
Local flexure of channel Meg 5 pox 44%
Caonnection between anchor and channel (Tension) Nodac B7%
Connection between anchor and channel (Shear) ViRsse 13%
Combined load Neaa e = Viagias 76%
Verifications for concrete
Tension - Pull-out failure Mig ep 47%
Tension - Concrete cone failure MNeg o B7%
Shear - Concrete edge failure Vi 26%
Shear - Pry-out failure Vracp %
Shear - Concrete edge failure, load parallel to edge Vra cs0 13%
Combined load Mad e = YRde 91%
Combined load Mo = Vaa e 78%
Cambined load Nag« - Va0 72%
Verifications:
Steel
Channel boit
Maximum tension load (bolt): Bolt 2
Mgy <5 [KN] s Neg o« [KN] Ny [KN] By
62.8 200 314 30.7 0.98
Maximum shear load without laver arm (bolt): Bolt 1
Vﬁka,g [kNI This Vﬁxj.s_g [kN] VE;_I [kN] h-'
3r.7 1.67 22.57 B 0.35
Combined loading, most unfavourable baolt: 1
2 2
Mgy [kN] P Veq [KN] By P 4By
=4
E 0 0.00 8 0.35 0
o
o
3
E
m
&
e
T
e
£
&
=
w
w
-4
o
o
a2
HTA 2.50
DsOT2017
GLASSCON GmbH Project:Boutique Hotel Rothschild 48
www.glasscon.com Structural Report on Glass Facades EWS-01, 08 | 241/293

Rev. 03_Date: 08.11.2018



7Z GLASSCON"~

PREMIUM ARCHITECTURAL BUILDING SKINS

@ HALFEN GmbH, Langanfeld, Garmany

E Project PraoNa, Page
3

HALFEN b

Anchor channel, channel lips

Maximum tension load (bolt): Bolt 2

N, KNI Thus Naa,s) [kN] Neg kNI Py

73.39 1.8 4077 307 0.75

Maximum shear load without lever arm (bolt): Bolt 1

Vegcs, [KN] The Vagas [KN] Vg (kN By

104 1.8 57.78 8 0.14

Combined loading, most unfavourable bolt: 1

Ngg [kN] Py Vg [kN] By Py 4y

V] (4] 8 0.14 0

Flexure of channel

Decisive span between anchors 17 and anchors 18

Neg o [kN] Iload position [mm]

30.7 4085

Mg 5 [kN] Iload position [mm]

307 4185

Mgy o [kN] load position [mm]

22 4285

ME;J [le Mkk,s fiax [Nm] TM;n;y MRU.;}W] [NI‘I‘I] ﬁmx

2,456.00 6,447.00 1.15 5,606.09 0.44

Connection between anchor and channel

maost unfavourable anchor: 2, load position x5 = 85 mm

Neye,e [KN] Thes ca Moo [kN] Neq [kN] By

a0 1.8 44 .44 38.57 0.87

most unfavourable anchor: 1, load position x5 = 35 mm

Vas,c (KN This.ca Vai,se (KNI Via [kN] By

80 1.8 44 .44 5.98 0.13

maost unfavourable anchor: 2, load position xs = 85 mm

Neg [kN] P Ves [kN] Py P * 4, *

3857 0.87 3.87 0.09 0.76

Concrete
HTA 2.50
nefoT2017
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H Project ProNo, Page
| | 4

¥

Tensile load - Pull-out failure
most unfavourable anchor: 2, load position xg = 85 mm

Neycp (KNI Thzp Negcp [kN Neg ML By

124 15 82,67 8.57 0.47

Nepicrzins (KN Wi

3r.2 1

Tensile load - Concrete cone failure
most unfavourable anchor: 2, load position xs = 85 mm

Ny (kNI Tt Ngq e (KNI Ney [kN] Py

66.25 1.5 44 17 38.57 0.87

NOg, . [kN] Sy Imml oy G lmm] o, oy Wen  Waern
139.14 538 0.74 269 0.64 1.00 1 1

Shear load - Pry-out failure
most unfavourable anchor: 1, load position x§ = 35 mm

Ve ep [KN] Thve Ve cp [KN] Vg [kN] By
127.14 1.5 84.76 5.98 0.07
C‘S.Ntl’.pj kﬁ

067 2

Shear load - Concrete edge failure
muost unfavourable anchor: 1, load position xs = 35 mm

Ve [kN] e Vg [KN] Veg RNy
34,37 1.5 22,91 5.98 0.26

oWy c,, [mm] Wy VO0g o [kN] s [mm] o, o [mm] @, o,
4.7 160 67.26 749 0.67 375 076 1

Shear load - Concrete edge failure (V_c_90)
most unfavourable anchor: 1, load position x§ = 35 mm

Ve o [KN] foic Ve [KM] Wey [KN] By
=2
E 7172 1.5 47 .81 5.98 0.13
T
G} =
g an"lrm.v’ Coy [mim] Wra v Vth.: [kn] Sery [mm] Do Cory [mm] Oow  Uhy
E
E‘ 4.7 2156 10477 0 1 485 027 1
3
=
=}
E
&
=
u
3
T
T
o
HTA 250
05072017
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E Project ProMNa, Page
5
HALFEN pos
: ; ;i Pos, 5.1
Combined loading
most unfavourable anchor: 2, load position xs = 85 mm
Ney, - [kN] Thas Nag,e [kNI Mgy kNI By
66.25 1.5 4497 38.57 0.87
NOg, . [kN] Syp Imm] oy S Imml oy Ween  Woern
139.14 538 0.74 269 0.64 1.00 1.00 1.0
Ve o [KN] e Vi o [KM] Wiy [kN]
24,93 1.5 16.62 3.63
oW Gopfmm] oy VO,  RND sy [mm] a, g [mm] e, ay
4.7 160 67.26 749 037 375 1 1
P By B+ By
0.87 0.22 1.09
=4
B
E
o
e
3
E
m
&
e
=3
e
E
a
z
il
w
-4
T
T
a2
HTA 2.50
De0T2017
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Project ProNo, Page
H 1
HALFEN P
! loetolh Pos. 5.1 - Copy (1)
Halfen HTA-CE anchor channel - CENITS 19924, ETA-09/0339
Halfen Design Seftwara HTA, Version 2.50
The design - including the static values - does only apply to the designated HALFEN product. The
load bearing capacity of third party products, appearing to be identical in construction, might
differ. For this reason, the software provider does not extend warranty if external products are
used.
Input data
Anchor channel HTA-CE 55/42 - FV - 550 ( 3, 3 anchors
Channel bolt HS 50/30 M 16 FV B.8
Approval [ Design method CEN/TS 1882-4, ETA-08/0339
Shear force without lever arm
Concrete C40/50, cracked
Reinforcement no dense reinforcement
edge reinforcement Straight edge reinforcement ds 2 12mm
MNEd,1 MNEd,2 MNEd3 NEd4
[ ] g 3
=
f
( |
! ke
F| o I T T T 1 s 3
E 1 1 o
o
i T e @ v |
* v v 3
VEd,1 VEd2 VEd3 VEd4 < |
[ |
| el
h = 99589 mm 1= 5580 mm c,, = 160 mm ¢, = 110 mm g, = 180 mm
Coom = 30 mm
i Adjusting zone +: Defined adjustment 15 mm, Shift interval 5 mm
3
% Boit X118, Ney Ved S 5 Ny Veq
2 [mm] [kN] [kN] [mm] [kN] [kN] |
E 1 120 30.70 8.00 2 100 30.70 0.00
ﬁ 3 100 2.20 0.00 4 100 10.10 8.00
=3
£ Utilisation: 95% - Proof successful
a
=
o
=
T
T
o
HTA 250
05/07/2017
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E Project ProMNa, Page
2
HALFEN
BByl Pos. 5.1 - Copy (1)
Caleulalion Summary
Verifications for T-bolt
Tension MNeg os 3T%
Shear Vrass 16%
Combined load Moy s = VRess 16%
Verifications for cast-in channels
Channel lips - Tension Mey ) 75%
Channel lips - Shear A 14%
Combined load MNeg o = Viga, 54%
Local flexure of channel Mes 5 fox 41%
Connection between anchor and channel (Tension) Magsc 83%
Connection between anchor and channel (Shear) Vrasc 16%
Combined load Mg s = VRgse 71%
Verifications for concrete
Tension - Pull-out failure Moy cp 44%
Tension - Concrete cone fallure MNagc B88%
Shear - Concrele edge failure Vrae 28%
Shear - Pry-out failure R 9%
Shear - Concrete edge failure, load parallel to edge VR co0 10%
Combined load MNes - = Vg e 95% <
Combined load Moy = Vadep B1%
Combined load May o = Vau o 80%
\arifications:
Steel
Channel bolt
Maximum tension load (bolt): Bolt 1
Mgy <5 [KN] Thps Neg s« [KN] Ney [kN] Py
125.6 1.50 83.73 30.7 0.37
Maximum shear load without lever arm (bolt): Bolt 1
Vﬁk.s,g [kNJ Taps Vﬁd.e.s [kN] VE;_I [kN] r!\f
52.8 1.25 50.24 B 0.16
Combined loading, most unfavourable bolt: 1
Yon d
Ney [KN] Py Vg [KN] By PRy
|
E 30.7 0.37 8 0.16 0.16
o
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HALFEN IF1'Z: 5.1 - Capy (1)

Anchor channel, channel lips
Maximum tension load (bolt): Bolt 2

N, (KNI s Nag,s) [kN] Neg [kN] Py
73.39 1.8 40,77 307 0.75
Maximum shear load without lever arm (bolt): Bolt 1

Vais) [KN] The Vg [KN] Vg [kN] By

104 1.8 57.78 8 0.14
Combined loading, most unfavourable boll: 1

Ngg [kN] Py Vg [kN] Py Py 4y
0.7 0.72 8 0.14 0.54

Flexure of channel
Decisive span between anchors 1 and anchors 2

Megg o [kN] Iload position [mm]

30.7 130

Ny (KNI load position [mm]

30.7 230

Mg, [Nm] Mk s ex [NTT] Vigs e Mru o s (N Py,
2.308.90 6,447.00 1.8 5,606.09 0.41

Connection between anchor and channel
most unfavourable anchor: 2, load position xg = 135 mm

Ney.sc (KN s ca Neasc KNI Neg kNI Py

80 1.8 44 .44 36.74 0.83

most unfavourable anchor: 2, load position x5 = 105 mm

Vis,o [KN] Tt ca Viagee [KN] Veq [KN] Py

80 1.8 44 .44 7.04 0.16

most unfavourable anchor: 2, load position xg = 135 mm
3 Ne, [kN] By Vg [kN] By P f+y?
E 36.74 0.83 7.04 0.16 0.7
3
E
g, Concrete
5
T
a
£
&
z
w
=
="
-
=

HTA 2.50
DsoTR2017
GLASSCON GmbH Project:Boutique Hotel Rothschild 48
www.glasscon.com Structural Report on Glass Facades EWS-01, 08 | 247/293

Rev. 03_Date: 08.11.2018



7Z GLASSCON"~

PREMIUM ARCHITECTURAL BUILDING SKINS

H Project ProMa, Page
| | 4

HAI'FEN. g':'r:- 5.1 - Copy (1)

N

Tensile load - Pull-out failure
most unfavourable anchor: 2, load position x5 = 135 mm
Mey o [KN] Toaep NRH.I:F! [kNJ Mgy [kN] Py

124 1.5 82.67 36.74 0.44

Ney picrzns [KND Wagn

37.2 1

Tensile load - Concrete cone failure
maost unfavourable anchor: 2, load position x5 = 135 mm

Mey o [KN] T NRU.: [kM] Mg [KN] By

62,94 1.5 41,96 36.74 0.88

NOg, . [kN] sy mm] oy Sy dmm] oy oy Wien  Wuern
139.14 538 0.7 289 0.64 1.00 1 1

Shear load - Pry-out failure
most unfavourable anchor: 2, load position xs = 110 mm

Veep (KNI T Ve .cp [KN] Vg [kN] By
116.77 1.5 77.85 7.04 0.09
e Wicp) kg

0.58 2

Shear load - Concrete edge failure
most unfavourable anchor: 1, load position x5 = 105 mm

Vo [kN] Tc Waq o [RN] Vg [kN] By

25,38 1.5 16.92 4.8 0.28

oW ¢, , [mm] Woay WOy o [kN] s\ [mm] Gy Gy [mm] Oy Oy
4.7 160 67.26 749 0.5 375 [

Shear load - Concrete edge failure (V_c_90)
most unfavourable anchor: 1, load position xs = 105 mm

Vi [KN] Thas Vag,z [KN] Via [KN] Py
4
E 71.72 1.5 47.81 4.8 0.1
T
o #
g & Wi Cyy [mm] WoonVOric [KND Sppy [mm] cyy  Coy dmm] oy, oy,
‘E
g, 4.7 2158 104.77 0 1 485 027 1
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Combined loading
most unfavourable anchor: 2, load position xg = 135 mm
Mgy [KN] Tz Mag e [KNI Neg [kN] By
62.84 1.5 41.96 36.74 0.88
NOg, . [KN] Seen [mm] gy Con Imm] oy oy Wea i Wueen
130.14 538 o.M 268 0.64 1.00 100 1.0
Vo kNl Vags [KN) Vg [kN]
309.26 1.5 2617 7.04
[ VT Gy [mm] W V0q o [kN] s\ [mm] oy Gy [mm] Oy Sy
4.7 180 67.26 749 0.58 375 1 1
P By B+ Py
0.88 0.27 1.14
4
B
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11.2. Pos. 5.2 — Halfen Anchor Channel (floor)

11.2.1. General

g ] i

e B e ) e A ——— - —_|-; Ly e e e Ml Ty T e T
- (PR A1 NN AN A0 R A A | RNV AA | WA S LSS EE A Rl G A N
\ L__~) e et I ™™ ¢ e B e T IS T
| I
- N g ot e s | g sy 3 v gt
g _
e —'l'l:*“,f_*_*'_'!L*‘*_W_ o el e Il s ..o il
\ .\

Anchor channelHTA-CE 55/42 — FV 6070 (hot rolled)
Length of channel 570 mm*
Number of anchors 3

Bolt HSR M16 8.8

*The Halfen channel is going to be cut from a standard channel with a length of 6070 mm and anchor
distance of 250 mm to a channel with a length of 570 mm and three symmetric arranged anchors. For the
verification on the safe side both a channel with a length of 6700 mm (variable position of screws) and a

channel with a length of 550 mm (tolerance +/-15 mm) were calculated.

The calculation of the screw forces can be found in Pos. 4.2
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11.2.2. Verification

Longitudinal load in channel direction (HSR M16 8.8):

Ved = 5.4 kN / 3 screws = 1.8 kN
Frd = 7.0 kN
Ved / Fra= 1.8 kN /7.0 kN = 0.26 <1.00 (OK)
Load capacity
- i Grade 8.8
Frd
in channel longitudinal direction
according to expert report
Balt HSR Frd [kN]
40/22 - M16 7.0
50/30 - M16 7.0
50/30 - M20 10.5
72/48 - M20 10.5
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@ HALFEN GmbH, Langenfeld, Garmany

Halfen HTA-CE anchor channel - CENITS 1992-4, ETA-09/0339
Halfen Design Seftware HTA, Version 2.50

The design - including the static values - does only apply to the designated HALFEN product. The
load bearing capacity of third party products, appearing to be identical in construction, might
differ. For this reason, the software provider does not extend warranty if external products are
used,

Input data

Anchor channel HTA-CE 55/42 - FV - 6070 / 25, 25 anchors

Channel bolt HS 50/30 M 16 FV 4.6

Approval { Design method CEN/TS 1992-4, ETA-09/0339

Shear force withaut lever arm

Concrete C40/50, cracked

Reinforcement no dense reinforcement

edge reinforcement Straight edge reinforcement ds 2 12mm
NEREERED 6

[(EETTTTITTITTPWTRIT LT I T TITITI pﬂ

W mw
ﬂmn

h = 9999 mm 1= 6070 mm c,, = 160 mm €y = 110 mm e, = 180 mm
Coon = 30 mMm

Adjusting zone £: full variability

Boit *e1/8; Ney Veq Bolt CR Ney VEd
[mm] [kM] [lN] [mm] [KN] [kN]

1 35 0.00 8.00 2 100 30.70 0.00
3 100 30.70 0.00 4 100 220 0.00
5 100 10.10 0.00 3 100 .00 .00

Utilisation: 98% - Proof successful

HTA 2.50
05/07/2017
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Calculation Summary

Verifications fer T-bolt

Tension Newiss 98% @
Shear Viges 35%
Combined load Nages = VRgss 0%
Verifications for cast-in channels

Channel lips - Tension Ny sl 75%
Channel lips - Shear Veasl 14%
Combined load Meg ) = Vo 0%
Local flexure of channel | 44%
Connection between anchor and channel {Tension) Mo e BT%
Connection between anchor and channel (Shear) Vrasc 13%
Combined |oad Megoe = Vrgse 78%
Verifications for concrete

Tension - Pull-out failure Nid cp 47%
Tension - Concrete cone failure N o 87%
Shear - Concrele edge failure Vigc 26%
Shear - Pry-out failure Vi 7%
Shear - Concrete edge failure, load parallel o edge Vid emo 13%
Combined load ) S 1%
Combined load Meg e = Vaden 78%
Combined load N o - Ve s 2%

\erifications:
Steel

Channel bolt
Maximum tension load (bolt): Bolt 2

Ny 55 [KN] s Negss [KN] Neg [kN] Py
628 2.00 314 30.7 0.98
Maximum shear load without lever arm (bolt): Balt 1
Vawss [KN] Thas Vagss (KN] Vg [RNL
3r.7 1.67 22.57 B 0.35
Combined loading, most unfavourable bolt: 1
Neg [kN] N Ves [kN] By B 4By ?
=4
E 0 0.00 8 0.35 0
o
e
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el it Pos. 5.1b

Ancher channel, channel lips

Maximum tension load (bolt): Bolt 2

Mey 5 [kN] s Nag g [KN] Neg [kN] By

73.39 1.8 40.77 307 0.75

Maximum shear load without lever arm (bolt); Boit 1

Vas) [RN] Thta Ve sy [KN] Wy [KN] By

104 1.8 57.78 B 0.14

Combined loading, most unfavourable bolt: 1

Ne, kN P Ves [kN] Ay By "+, *

1] 0 8 0.14 1]

Flexure of channel

Decisive span between anchors 17 and anchors 18

Neg o [kN] load position [mm]

307 4085

Mgy 5 [KN] load position [mm]

307 4185

Mgy o [KN] load position [mm)

22 4285

MEd [NmI MHk.s e [Nm] Vhis. e MRU,SJ‘«: [Nm] ﬂﬂex

2,456.00 6,447.00 1.15 5,606.09 0.44

Connection between anchor and channel

maost unfavourable anchor: 2, load position xs = 85 mm

Mys e (KN Thte ca N [N Ny [kN] By

a0 1.8 44 44 38.57 0.87

most unfavourable anchor: 1, load position x5 = 35 mm

Vasc [KN] This.ca Ve s [KN] Vi [KN] By

80 1.8 44,44 5.98 0.13

most unfavourable ancheor: 2, load position x5 = 85 mm

Neg [kN] P Veq [KN] Py P *4Py

38.57 0.87 3.87 0.09 0.76

Concrete
HTA 2.50
05072017
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N

Tensile load - Pull-out failure
maost unfavourable anchor: 2, load position xg = 85 mm

ey cpr kM Thep Neg oo [KN] Neg [RNL iy

124 15 82.67 38.57 0.47

Neypicrzns (KNI Woen

37.2 1

Tensile load - Concrete cone failure
most unfavourable anchor: 2, load position xg = 85 mm

ey [KN] s Nea e [kN] Neg kN1 By

66.25 1.5 44 17 38.57 0.87

NOg, . [kN] Sy Imm] oy Cop [Mm] oy oy Wen  Wiernn
139.14 538 0.74 269 0.64 1.00 1 1

Shear load - Pry-out failure
most unfavourable anchor: 1, load position xs = 35 mm

Vagep [KN] Tt Ve o [KN] Vg [kN] By
127.14 1.5 84.76 5.98 0.07
e hiep) ke

0.67 2

Shear load - Concrete edge failure
most unfavourable anchor: 1, load position xs = 35 mm

Ve [kN] o Vig. [RN] Veg KNI Py

34,37 1.5 2291 5.08 0.26

W €y [mm] Yoo VO0gae [KN] sy Imm] ey gy [mm] oy oy,
4.7 160 67.26 749 0.67 375 0.7 1

Shear load - Concrete edge failure (V_c_90)
maost unfavourable anchor: 1, load position xs = 35 mm

Vi [kN] fhge Vg, [RN] Ve [KN] By
=
E T1.72 1.5 47.81 5.08 0.13
o
Q #
¥ Yy €y [mm] Wow VOps o [KNI sy [MmM] . o [mm] o, o,
E
% 4.7 215 104.77 0 1 485 027 1
3
=
a
£
0
z
i
w
-
<
T
2
HTA 250
D507/2017
GLASSCON GmbH Project:Boutique Hotel Rothschild 48
www.glasscon.com Structural Report on Glass Facades EWS-01, 08 | 255/293

Rev. 03_Date: 08.11.2018



7Z GLASSCON"~

PREMIUM ARCHITECTURAL BUILDING SKINS

Project ProNa, Page
H 5

HALFEN b

_ hetl Pas. 5.1b

Combined loading

most unfavourable anchor: 2, load position xg = 85 mm

My, . [KN] Ths Nra,e [KNI Ny kNI [i%

66.25 1.5 4497 38.57 0.87

NOg, . [kN] Sy lmm] oy Con Imml oy oy Ween  Wueen

139.14 538 0.74 269 0.64 1.00 1.00 1.0

Vi o [KN] Y Ve o [RM] Wiy [kN]

24.93 1.5 16.62 363

Wiy Cpmm] o V0 [RN] s,y [mm] oy g Imm] o, ay

47 160 67.26 749 0.37 375 1 1

¥ By B+ By

0.87 0.22 1.09
=4
B
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o
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| |t Pos. 5.1 - Copy (1)
Halfen HTA-CE anchor channel - CENITS 19924, ETA-09/0339
Halfen Design Software HTA, Version 2.50
The design - including the static values - does only apply to the designated HALFEN product. The
load bearing capacity of third party products, appearing to be identical in construction, might
differ. For this reason, the software provider does not extend warranty if external products are
used,
Input data
Anchor channel HTA-CE 55/42 - FV - 550 ( 3, 3 anchors
Channel bolt HS 50/30 M 16 FV 4.6
Approval { Design method CEN/TS 1992-4, ETA-09/0339
Shear force without lever arm
Concrete C40/50, cracked
Reinforcement no dense reinforcement
edge reinforcement Straight edge reinforcement ds = 12mm
NEd,1 NEd.2 NEd3 MNEd4 MNEdS
—
=l
i
| %
- . }
3 L 5L i B8 g f-Ea) Y f-4:0e ] L ! _T
= 1 1% 1 Z |
o) | L CF O]
=X | | | | m |
L2 * + + - L
VEd1 VEd2 WVEd3 VEd4 VEdS |'a
1
L 4
| el
h = 9999 mm | = 550 mm g, =160mm  ¢,=110mm e =180 mm
Coon = 30 mm
ﬁ' Adjusting zone +: Tull variability
3
% s X118 Ne, Ve Eail 5 Ney Vea
E [mm] [kN] [kN] [mm] [kN] [kN].
2 1 35 0.00 4,80 2 100 21,60 0.00
E a 100 28.40 0.00 4 100 0.00 0.00
< B 100 0.00 4.80
£
g Utilisation: 90% - Proof successful
@
T
b
a2
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Caleulation Summary
Verifications for T-bolt
Tension ) " g90% &
Shaar Vnd,s,s 21%
Combined load Magas = Viges 0%
Verifications for cast-in channels
Channel lips - Tension Ny si 70%
Channel lips - Shear Vhas &%
Combined load Maga) = Vads) 0%
Local flexure of channeal L 31%
Cannection between anchor and channel (Tension) Nag o c 62%
Connection between anchor and channel {Shear) VRLi.s.c 8%
Combined |oad Negae = VRese 38%
Verifications for concrete
Tension - Pull-out failure Nad cp 34%
Tension - Concrete cone fallure N o 62%
Shear - Concrete edge failure Vidc 18%
Shear - Pry-out failure Vesn 5%
Shear - Concrete edge failure, load paraliel to edge Vrd co0 7%
Combined load Med e = Yrac 55%
Combined load Ney o = Vadep 50%
Combined load Naw e = Vaucso 46%
Verifications:
Steel
Channel bolt
Maximum tension load (bolt): Bolt 3
Ny sq [KN] s Nz [KN] Neg [kN] Py
628 2.00 314 28.4 0.90
Maximum shear load without lever arm (bolt): Bolt 1
Ve [kN] oo Vagss [N Vg [kN] By
3r.7 1.67 22.57 4.8 0.21
Combined loading, most unfavourable balt: 1
Mgy [kN] Py Veq [kN] Py By ooy,

4

E 0 0.00 4.8 0.21 0
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HALFEN 2’2: 5.1 - Copy (1)

Anchaor channel, channel lips
Maximum tension load (bolt): Bolt 3
Ney i [kN] Tus Neg g [KN] Ney [kM] Py

73.39 1.8 40.77 28.4 0.7

Maximum shear load without lever arm (bolt); Bolt 1

Vas) [KN] Thas Vg [KN] Vg [KN] By

104 1.8 57.78 4.8 0.08
Combined loading, most unfavourable bolt: 1

Neg [kN] P Veq [kN] Ry Py 4By ®
0 0 4.8 0.08 0

Flexure of channel
Decisive span between anchors 1 and anchors 2

Mgy oy [kN] load position [mm)]

0 35

Mgz [kN] load position [mm]

216 135

Mz 5 [KN] load position [mm)]

28.4 235

Mg, [Nm] Mg st INT] Yy g Mg sex IN fly,
1,733.33 6,447.00 115 5.606.09 0.31

Connection between anchor and channel
maost unfavourable anchor: 2, load position xs = 85 mm
Mys e (KN Thte ca N [N Ny [kN] By

80 1.8 44.44 277 0.62

most unfavourable anchor: 1, load position x5 = 35 mm

Vawsc [KN] s ca Viagse (KN Veg (RN By
=
E 80 1.8 44,44 3.55 0.08
o
% most unfavourable anchor: 2, load position xs = 85 mm
k. Ney [kN] Py Vi [kN] Py B *+h,
o
E 2771 0.62 3.26 0.07 0.39
T
a
5
= Concrete
i
w
-
<
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et Pos. 5.1 - Copy (1)

Tensile lead - Pull-out failure

most unfavourable anchor: 2, load position xs = 85 mm

Ny o KN Toaep Neg.cn [KN Neg kNI By

124 1.5 82.67 27.7T1 0.34

Moy picizng [KN] Wie

ar.2 1

Tensile load - Concrete cone failure

most unfavourable anchor: 2, load position xs = 85 mm

Mgy [KN] i Neg,c (kN Neg [kN1 - By

66,86 1.5 44,57 277 0.62

NOg, . [kN] S, [mm] S m G, py [mm] M ey W Woerh

139.14 538 0.75 269 0.64 1.00 1 1

Shear load - Pry-out failure

most unfavourable anchor: 2, load position xs = 45 mm

Vakep (KNI Thae Vagcp [KN] Vg [KN] By

98.87 1.5 65.81 3.28 0.05

us.N(an kﬁ-

0.48 2

Shear load - Concrete edge failure

muost unfavourable anchor: 1, load position xs = 35 mm

Vae [KN] e Vago [kN] Veg NI By

30.29 1.5 2019 3.55 0.18

&, Wo Cyy [mm] W VOreo (KNI sy [mm] o ooy [mm] oy oy

4.7 160 67.26 749 059 375 076 1

Shear load - Concrete edge failure (V_c_90)

most unfavourable anchor: 1, load position x5 = 35 mm

Vaie [N e Vra o [KN] Ve [kN] By

T1.72 1.5 47.81 3.55 0.07

Ny €y [mm] Wigy VO o [kN] 5. [mm] Uy Gy [mm] By Dy

4.7 215 10477 (1] 1 485 027 1
HTA 2.50
05072017

GLASSCON GmbH
www.glasscon.com

Project:Boutique Hotel Rothschild 48
Structural Report on Glass Facades EWS-01, 08 | 260/ 293

Rev. 03_Date: 08.11.2018



7Z GLASSCON"~

PREMIUM ARCHITECTURAL BUILDING SKINS

Project ProNo, Page
H 5
HALFEN Fon
! o G Pos. 5.1 - Copy (1)
Combined loading
most unfavourable anchor: 2, load position xs = 85 mm
Ney, - [kN] Thas Nag e (KNI Neg [kN] By
66.86 1.5 44 .57 27.71 0.62
NOg, . [kN] Sy lmm] ooy, oy [mm] S Yem Yo Wiern
130.14 538 0.75 260 064 1.00 100 1.0
Vi [KN] o Vi [KN] Veg [kN)
322 1.5 2147 326
A Cog Imml W VO, [KN] s [mm] oy o [mm] oy oy
4.7 160 67.26 749 048 375 1 1
P i Bu'® + By
0.62 0.15 0.55
4
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11.3. Pos. 5.3 — Halfen Anchor Channel (floor)

11.3.1. General

L by () —— O A - o — Lo Y [ — e —y T — Y —- — Y o e |

- (PR A1 NN AN A0 R A A | RNV AA | WA S LSS EE A Rl G A N

- L__~) B e e I e | e B e e
| I

- s e R e e | womryf e re——

ey

_|
L
|

Anchor channelHTA-CE 55/42 — FV 6070 (hot rolled)
Length of channel 570 mm*
Number of anchors 3

Bolt HSR M16 8.8

*The Halfen channel is going to be cut from a standard channel with a length of 6070 mm and anchor
distance of 250 mm to a channel with a length of 570 mm and three symmetric arranged anchors. For the
verification on the safe side both a channel with a length of 6700 mm (variable position of screws) and a

channel with a length of 550 mm (tolerance +/-15 mm) were calculated.

The calculation of the screw forces can be found in Pos. 4.3
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11.3.2. Verification

Longitudinal load in channel direction (HSR M16 8.8):

Ved = 10.7 kN / 4 screws = 2.7 kN
Frd = 7.0 kN
Ved / Fra= 2.7kN /7.0kN = 0.39<1.00 (OK)
Load capacity
- - Grade 8.8
Frd
in channel longitudinal direction
according to expert report
Balt HSR Frd [kN]
40/22 - M16 7.0
50/30 - M16 7.0
50/30 - M20 10.5
72/48 - M20 10.5
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HAI-FEN IF1'Z: 5.2 - Capy (1)

@ HALFEN GmbH, Langenfeld, Garmany

Halfen HTA-CE anchor channel - CENITS 1992-4, ETA-09/0339
Halfen Design Software HTA, Version 2.50

The design - including the static values - does only apply to the designated HALFEN product. The
load bearing capacity of third party products, appearing to be identical in construction, might
differ. For this reason, the software provider does not extend warranty if external products are
used.

Input data
Anchor channel HTA-CE 55/42 - FV - 6070 / 25, 25 anchors
Channel bolt HS 50/30 M 16 FV 4.6
Approval [ Design method CEN/TS 1992-4, ETA-09/0329
Shear force without lever arm
Caoncrete C40/80, cracked
Reinforcement no dense reinforcement
edge reinforcement Straight edge reinforcement ds = 12mm
N EMRESD 4

iy

[ET T T T T T T T T T RITTT TTTTELT T .4]

o o 0
¥
=

h=9999mm |=86070 mm g, =160mm ¢,=110mm e =180mm
oo = 30 mMm

Adjusting zone £: full variability

Bait LTS Ney Vey Bt 8 Mey Vg
[mm] [kN] [kN] [mm] [kN] (k]

1 50 21.40 3.40 2 100 21.40 3.40
3 100 0.00 3.40 4 100 0.00 3.40

Utilisation: 68% - Proof successful

HTA 250
05/07/2017
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HALFEN pos
] al Bl Pos. 5.2 - Copy (1)
Caleulalion Summary
Verifications for T-bolt
Tension Mo ss 68% @
Shear VRass 15%
Combined load Mg es - VRaas 49%
Verifications for cast-in channels
Channel lips - Tension Ny & 52%
Channel lips - Shear Mgl &%
Combined load Meyo) = Vi, 28%
Local flexure of channel Mia s fiax 30%
Caonnection between ancher and channel (Tension) MNoyac 62%
Connection between anchor and channel (Shear) VRase 15%
Combined load Mg ae = Yigas 41%
Verifications for concrete
Tension - Pull-out failure MNeg ep 34%
Tension - Concrete cone failure My o 63%
Shear - Concrele edge failure dic 28%
Shear - Pry-out failure Vraep &%
Shear - Concrete edge failure, load paralie! o edge VR ,co0 12%
Combined load Mea e - Vad e 65%
Combined load Moy e = Vagen 93%
Gombined load e ¢ - Vag a0 55%
Verifications:
Steel
Channel bolt
Maximum tension load (bolt): Bolt 1
NRk_;;_s [kN] ™ NRu,;,:, [kM] Ny [kM] Py
62.8 2.00 314 21.4 0.68
Maximum shear load without lever arm (bolt): Bolt 1
Viss,s [KN] ™ Wi s s [KN] Ve [kN] B,
3r.7 1.67 22.57 3.4 0.15
Combined loading, most unfavourable bolt: 1
Neg [kN] P Ves [kN] Py B+
=4
E 214 0.68 3.4 0.15 0.49
&)
3
E
m
&
e
T
e
£
&
=
w
w
-4
o
o
a2
HTA 2.50
De0T2017
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Anchor channel, channel lips
Maximum tension load (bolt): Bolt 2

N, KNI Thus Neg s [N Neg [kN] Py
T73.39 1.8 40.77 21.4 0.52
Maximum shear load without lever arm (bolt): Bolt 1

Vegcs, [KN] The Vagas [KN] Vg (kN By

104 1.8 57.78 34 0.08
Combined loading, most unfavourable bolt: 2

Neg TKN] i Vi, [kN] Py By 4,2
214 0.52 34 0.06 0.28

Flexure of channel
Decisive span between anchors 17 and anchors 18

Negy [kN] Iload position [mm]

214 4080

Mgz [kN] load position [mm]

214 4180

Mey 5 [KN] load position [mm]

0 4280

Mg, [Nm] Mg st INT] Yo s Mg er NI iy,
1,707.72 6,447.00 115 5,606.09 0.3

Connection between anchor and channel
maost unfavourable anchor: 1, load position x5 = 35 mm
Neye,e [KN] Thes ca Moo [kN] Neq [kN] By

80 1.8 44 .44 27.76 0.62

most unfavourable anchor: 2, load position xs = 110 mm

Vas,c (KN This.ca Vai,se (KNI Via (kNI By
4
E 80 1.8 44 .44 6.87 0.15
o
% maost unfavourable anchor: 1, load position xs = 35 mm
3 Ney [kN] Py Vg [kN] Py By o+
m
E 27.76 0.62 59 0.13 0.41
T
a
5
= Concrete
w
w
-
T
T
2
HTA 2.50
nefoT2017
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Tensile load - Pull-out failure
maost unfavourable anchor: 1, load position xg = 35 mm
Nay. o [KN] Ttsp Neg o KNI Ney [kN] Py

124 1.5 82.67 27.76 0.34

Neypicrzns (KN Woen

37.2 1

Tensile load - Concrete cone failure
most unfavourable anchor: 1, load position x§ = 35 mm

Ngy.c [kN] i Mg, (kN Neg kNI By

65.68 1.5 43.79 27.76 0.63

NOg, . [kN] Sy Imm] oy Copg [MM] ity Oy Ween  Wuern
139.14 538 0.83 269 0.64 0.89 1 1

Shear load - Pry-out failure
maost unfavourable anchor: 2, load position x§ = 110 mm

Vasep [KN] e Vi cp [KN] Vi [kN] By
128.74 1.5 85.83 6.87 0.08
e hiep) kg

0.85 2

Shear load - Concrete edge failure
most unfavourable anchor: 1, load position xs = 35 mm

Voo KNI 1 Voo KNI Vg (NI R,

3143 1.5 20.96 5.8 0.28

B W €y [Imm] Yoo VOgee [KN] sy Imm] ey gy [mm] oy oy,
4.7 160 67.26 749 062 375 076 1

Shear load - Concrete edge failure (V_c_90)
most unfavourable anchor: 1, load position x5 = 35 mm

Vae [kN] e Vrao [KN] Ve [kN] By
=
E 71.72 15 47.81 5.9 0.12
o
(G} -
:B' Ny €y [mm] Wy VO [kN] 5.\ [mm] Uy Gy lmm] Ty Dy
E
% 4.7 215 104.77 0 1 485 027 1
e
-
a
£
&
=
i
w
-4
<
T
a2
HTA 250
05072017
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Combined loading
most unfavourable anchor: 1, load position xs = 35 mm
Ney, - [KN] s Neg - [kNI Mgy [KN] By
55.68 1.5 43.79 27.78 0.63
NGO, . [kN] Sy Imm] oy Cop (MMl oy oy Wreni  Wuern
130.14 538 0.83 269 0.64 0.88 100 1.0
Vg o [kN] i Wag o [KN] Wiy [kN]
3143 1.5 20.96 58
O Wiy Cip MMl M VO [KNT sy [mm] oy oy mm] o, @y
4.7 160 67.26 749 0.62 375 ove 1
E'N ‘1“' BN 145 & [_le 1.5
0.63 0.28 0.85
|
B
E
o
o
3
E
m
&
5
T
s
£
&
=
i
-
I
T
o
HTA 250
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HALFEN ot
_ = Pos. 5.3b
Halfen HTA-CE anchor channel - CENITS 19924, ETA-09/0339
Halfen Design Software HTA, Version 2.50
The design - including the static values - does only apply to the designated HALFEN product. The
load bearing capacity of third party products, appearing to be identical in construction, might
differ. For this reason, the software provider does not extend warranty if external products are
used,
Input data
Anchor channel HTA-CE 55/42 - FV - 550 { 3, 3 anchors
Channel bolt HS 50/30 M 16 FV 4.6
Approval { Design method CEN/TS 1992-4, ETA-09/033%
Shear force without lever arm
Concrete C40/50, cracked
Reinforcement no dense reinforcement
edge reinforcement Straight edge reinforcement ds = 12mm
NEd1 NEd.2 NEd.3 NEd4
—
i
( ]
L) k
| W, 52 , 53 . &= 1 —1—
= 1 t |
b |
o) | L CF O
=3 1 1 1
L2 * L] + L
VEd,1 VEd2 VEd3 VEdd |;;
L 4
| el
h = 9999 mm | = 550 mm g,y = 160 mm €y = 110 mm g, =180 mm
Cogn = 30 mm
i. Adjusting zone £: Tull variability
5
% s LRTEN Ney Ved Eail 5 Nea Vea
E [mm] [kN] [kh] [mm] [kN] [kN]
2 1 35 0.00 3.40 2 100 2140 3.40
ﬁ 3 100 21.40 3.40 4 100 0.00 3.40
=3
£ Utilisation: 68% - Proof successful
0
z
w
w
-
T
T
2
HTA2.50
nsfor2017
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Calculation Summary

Verifications for T-bolt

Tension N s s 68% @
Shear Viase 15%
Combined load Mo s = VRass 49%
Verifications for cast-in channels

Channel lips - Tension L 52%
Channel lips - Shear Vias 6%
Combined |load Mag e = Vagay 28%
Local flexure of channel Mrg 5 o 29%
Cannection between anchor and channel (Tension) Nodac 53%
Connection between anchor and channel {Shear) Vﬁﬂ.s.c 15%
Combined load Magar = Vigac 31%

Verifications for concrete

Tension - Pull-out failure Meg ep 29%
Tension - Concrete cone failure . 53%
Shear - Concrete edge failure Viac 28%
Shear - Pry-oul failure Ré.cp 8%

Shear - Concrete edge failure, load parallel to edge Vim0 12%
Combined load Nags - Vads e}
Combined load « = Vadep 41%
Combined load Nau e - Ve 40%

\erifications:

Steel

Channel bolt
Maximum tension load (bolt): Bolt 2

My o [KN] s Mg o < [KN] Mgy [kN] Py
62.8 2,00 314 21.4 0.68
Maximum shear load without lever arm (bolt): Bolt 1
Veics.s [KN] Thas Vrass [KN] Vg [kN] By
3r.i 1.67 22 57 3.4 0.15
Combined loading, most unfavourable bolt: 2
Neg [kN] P Veq [KN] Py Bu+py®
4
E 214 0.68 3.4 0.15 0.49
3
3
E
m
g
b
=
£
&
z
u
5
T
T
2
HTA 250
05072017
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Anchaor channel, channel lips
Maximum tension load (boit): Bolt 2
Ney 5 [kN] Tots Neg 5 [KN] ey [kN] Py

73.39 1.8 40.77 214 0.52

Maximum shear load without lever arm (bolt); Bolt 1

Vi [KN] T Vg sy [KN] Vey [kN] By

104 1.8 57.78 34 0.06
Combined loading, most unfavourable bolt: 2

Ney kN Py Ves [KN] i, i “+,°
21.4 052 34 0.06 0.28

Flexure of channel
Decisive span between anchors 1 and anchors 2

Mgy 4 [kN] load position [mm]

0 35

Mgz [kN] load position [mm]

214 135

Mz 5 [KM] load position [mm]

214 235

M, [Nm] LV ) . Mg tex IN iy
1,605.00 6,447.00 1.15 5,606.09 0.29

Connection between anchor and channel
most unfavourable anchor: 2, load position xs = 125 mm
Mo [KN] This ca Mg e [kN] Mg, [kN] By

80 1.8 44.44 2363 0.53

most unfavourable anchor: 2, load position x5 = 125 mm

Vawsc [KN] hes.ca Vag s (KN Veg [RNL By
=
E 80 1.8 d4.44 6.75 0.15
o
% most unfavourable anchor: 2, load position xg = 125 mm
k. Ney [kN] Py Vi [kN] By Br*4h
o
E 23.63 0.53 6.75 0.15 0.3
T
a
5
= Concrete
w
w
-
T
T
2
HTA 250
nsfor2017
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Tensile load - Pull-out failure
most unfavourable anchor: 2, load position xg = 125 mm
Ny [kN] T Nea o [KNI Neg KNI By

124 1.5 82.67 2363 0.29

Neipicrzns (KN Woen

37.2 1

Tensile load - Concrete cone failure
most unfavourable anchor: 2, load position xg = 125 mm

ey [kN] Thae Ne o (kN Neg (kN1 By

66.72 1.5 44 48 23.63 0.53

NOg, [kN] S [mm] &y T [mm] Con Oy Weati  Waern
139.14 538 0.75 269 0.64 1.00 1 1

Shear load - Pry-out failure
maost unfavourable anchor: 2, load position x§ = 125 mm

Vasep [KN] e Vadcp [KN] Vigq [KN] By
125.5 1.5 83.67 6.75 0.08
% Nicp) ks

0.64 2

Shear load - Concrete edge failure
maost unfavourable anchor: 1, load position xs = 35 mm

Ve [KN] e Vags [KN] Ve (KNI,
30,59 1.5 20.39 5,75 0.28

&, Wy Cop IMM] Wy VO [KN] s,y Imml oy Goy(mm] oy o,
4.7 160 67.26 749 0.6 78 07e 1

Shear load - Concrete edge failure (V_c_90)
most unfavourable anchor: 1, load position xs = 35 mm

Vs (kNI e VA, [KN] Viea (kN By
4
E 71.72 1.5 47 .81 5.75 012
T
(G} =
g &nﬁl”’n.v’ Caa [mm] Voo Vﬂm.: [kN] Sery [mm] Cev Carv {mm] Sow X
E
E, 4.7 215 104,77 L8] 1 485 027 1
5
-
a
£
&
z
u
=
T
T
=
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Combined loading
most unfavourable anchor: 1, load position xs = 35 mm
Mgy . [KN] Thas Neg - (KNI Neg [kN] By
52.59 1.5 35.06 17.72 0.51
NOg, . [kN] Sy lmm] ooy, Cop Imml oy oy Yeen  Wien
139.14 538 0.66 269 0.64 0.89 1.00 1.0
I\"IIRIL: lkNi 'Irwac Vﬂdc [kN] \"'Eu [kN]
30.59 1.5 20,39 2.75
W G [mml VO, [KND s,y [mm] oy gy [mm] oy
4.7 160 67.26 749 0.6 375 076 1
P By B B
0.51 0.28 0.51
=4
B
E
o
o
3
E
m
&
ha
=3
e
E
0
z
il
w
-4
T
T
a2
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11.4. Pos. 5.4 — Halfen Anchor Channel (floor)

11.4.1. General

HTA-CE 55/42 - fv - 6070 - VF cut to 320mm

Anchor channelHTA-CE 55/42 — FV 6070 (hot rolled)
Length of channel 320 mm*
Number of anchors 2

Bolt HSR M16 8.8

*The Halfen channel is going to be cut from a standard channel with a length of 6070 mm and anchor
distance of 250 mm to a channel with a length of 320 mm and two symmetric arranged anchors. For the
verification on the safe side both a channel with a length of 6700 mm (variable position of screws) and a
channel with a length of 550 mm (tolerance +/-15 mm) were calculated.

The calculation of the screw forces can be found in Pos. 4.4.
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11.4.2. Verification

Longitudinal load in channel direction (HSR M16 8.8):

Ved = 5.4 kN / 2 screws = 2.7 kN
Frd = 7.0 kN
Ved / Fra= 2.7kN /7.0kN = 0.39<1.00 (OK)
Load capacity
- i Grade 8.8
Frd
in channel longitudinal direction
according to expert report
Balt HSR Frd [kN]
40/22 - M16 7.0
50/30 - M16 7.0
50/30 - M20 10.5
72/48 - M20 10.5
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@ HALFEN GmbH, Langenfeld, Garmany

Halfen HTA-CE anchor channel - CENITS 1992-4, ETA-08/0338
Halfen Design Software HTA, Version 2.50

The design - including the static values - does only apply to the designated HALFEN product. The
load bearing capacity of third party products, appearing to be identical in construction, might
differ. For this reason, the software provider does not extend warranty if external products are
used,

Input data

Anchor channel HTA-CE 55/42 - FV - 6070/ 25, 25 anchors

Channel bolt HS 50/30 M 16 FV 4.6

Approval | Design method CEN/TS 1852-4, ETA-09/0339

Shear force without lever arm

Concrete C40/50, cracked

Rainforcemant no dense reinforcement

edge reinforcement Straight edge reinforcement ds = 12mm
MNEHHER.3

h = 9999 mm I = 8070 mm g, =180mm ¢,=110mm & =180 mm
Coom = 30 mm

Adjusting zone x: full variahility

Balt %118, Ney Vg Balt 8 Ney Vey
[mm] [kN] [kN] [mm] [KN] [kN]
1 40 7.20 3.50 2 120 5.10 350
3 120 0.00 3.50

Utilisation: 23% - Proof successful

HTA 2.50
05072017
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Caleulalion Summary
Verifications for T-bolt
Tension [ . 23%
Shear Viress 16%
Combined load Mages - VRgss B%
Verifications for cast-in channels
Channel lips - Tension My sl 16%
Channel lips - Shear Vras 6%
Combined load Maga) = Vads) 3%
Local flexure of channel Meg 5 801 9%
Connection between anchor and channel (Tension) Nag e 18%
Connection between anchor and channel (Shear) VRase 13%
Combined load NM ae = Vagas 5%
Verifications for concrete
Tension - Pull-out failure Mrg ep 10%
Tension - Concrete cone failure ) 18%
Shear - Concrete edge failure me 23% @
Shear - Pry-out failure Vra 7%
Shear - Concrete edge failure, load parallel 1o edge ViR, 11%
Combined load N« = Vade 19%
Combined load Nea: = Vedep 9%
Combined load Moy e = Vag.coo 1%
Verifications:
Steel
Channel bolt
Maximum tension lead (bolt): Bolt 1
My s 5 [KN] s Neass [KN] Mgy [kN] B
62.8 2.00 31.4 7.2 0.23
Maximum shear load without lever arm (bolt); Bolt 1
Vﬁh.s.s [kN] s VR;.I.-;.E [kN] Vea [kN] ﬁ'.-'
ar.7 1.67 22 57 35 0.16
Combined loading, most unfavourable bolt: 1
2 2

Neg [kN] Py Vg [kN] By BBy

=4

E 7.2 0.23 a5 0.16 0.08

a

3

E

m

&

3

T

a

£

&

z

w

w

-

="

s

2

HTA 250
05072017
GLASSCON GmbH Project:Boutique Hotel Rothschild 48
www.glasscon.com Structural Report on Glass Facades EWS-01, 08 | 277/293

Rev. 03_Date: 08.11.2018



7Z GLASSCON"~

PREMIUM ARCHITECTURAL BUILDING SKINS

H Project ProNo, Page
| | 3

Anchor channel, channel lips
Maximum tension load (balt): Bolt 1

Mgy s [kN] s Mag g [KN] Neg [kN] By

80 1.8 44 44 7.2 0.186
Maximum shear load without lever arm (bolt): Boit 1

Viis) [kN] i™ Wiy s [kN] Vey [KN] By

104 1.8 57.78 3.5 0.08
Combined loading, most unfavourable bolt: 1

Neg [N] P Veg [KN] A, B+
7.2 0.16 3.5 0.06 0.03

Flexure of channel
Decisive span between anchors 16 and anchors 17

Negq [kN] load position [mm]

7.2 3890

Mgy o [kN] load position [mm]

5.1 4010

Mgy [Nm] Meysnex INTY) Tis ex Mr s nese [N Py
492,03 6,447.00 1.15 5,606.09 0.09

Connection between anchor and channel
most unfavolrable anchor: 1, load position x5 = 35 mm

Ngy.c [KN] Ts.ca Neo s [kN] Neg [RNF - fy

80 1.8 44 44 7.98 0.18

most unfavourable anchor: 2, load position x5 = 160 mm

Vis,o [KN] Thas s Vrase [kN] Veg [kN] By

a0 1.8 44 .44 5.6 0.13

most unfavourable anchor: 1, load position x5 = 35 mm
3 Ney [kN] By Vg [KN] Py P “+
E 7.98 0.18 517 012 0.05
3
E
B Concrate
-
5
T
a
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Tensile load - Pull-out failure

most unfavourable anchor: 1, load position xs = 35 mm

Ney o, [KN] Tacp Meg o [KN] Ny [kNJ By

124 1.5 82.67 7.98 0.10

Moy pirzis N1 Wien

37.2 1

Tensile load - Concrete cone failure

most unfavourable anchor: 1, load position xg = 35 mm

Ny o [KN] Thac Neac kN Nea RN By

B65.71 1.5 43.8 7.98 0.18

N . [kN] Sy [Mm] Ce my Gy [mml oy ey Wen  Wuern

139.14 538 0.83 289 0.64 0.89 1 1

Shear load - Pry-out failure

most unfavourable anchor: 1, load position xs = 35 mm

Vaicp [KN] Thie Vau o [KN] Vg [KN] By

117.48 1.5 78,32 547 0.07

e Niep) ks

0.66 2

Shear load - Concrete edge failure

maost unfavourable anchor: 1, load position xs = 35 mm

Ve (KNI e Vo [6N] Ve (KN] Ry

33.65 1.5 22,43 517 0.23

O Wy €y [mm] W V0gsc [KN] sy [mm] oy coymm] oy oy

47 160 67.26 749 0.66 375 0.76 1

Shear load - Concrete edge failure (V_c_20)

most unfavourable anchor: 1, load position xs = 35 mm

Vi [kN] i Vg o [KM] Vg [kN] By

T1.72 1.5 47.81 5.17 0.11

oMYy €y [mm] Wion"V0ri o [KND s [IMm] oy o dmm] o, oy

4.7 218 104.77 0 1 485 027 1
HTA2.50
nsfor2017
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| il Pos. 5.4
Combined loading
most unfavourable anchor: 1, load position xg = 35 mm
Ney o [(KN] Tz Nia,c [kN] Neg [kN] By
B65.71 15 43.8 7.88 0.18
NOg, . [kN] Sy mm] oy Cn mm] oy wy Wren  Woern
139.14 538 0.83 269 064 0.89 1.00 1.0
Vo (KNI 78 Vi [N] Vi [kN]
33.65 1.5 22.43 5.17
4 Wi w Cyg Imml oy, W0,  [KN] sy [mm] oy g [mm] ey,
4.7 160 67.26 749 066 375 ove 1
B By Y g P
0.18 0.23 0.19
HTA 2.50
0507/2017
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HALFEN bod
Halfen HTA-CE anchor channel - CEN/TS 1992-4, ETA-09/0339
Halfen Design Scitware HTA, Version 2.50
The design - including the static values - does only apply to the designated HALFEN product. The
load bearing capacity of third party products, appearing to be identical in construction, might
differ. For this reason, the software provider does not extend warranty if external products are
used,
Input data
Anchor channel HTA-CE 55/42 - FV - 320/ 2, 2 anchors
Channel balt HS 50/30 M 16 FV 4.6
Approval / Design method CEN/TS 1892-4, ETA-09/0329
Shear force without lever arm
Concrete C40/50, cracked
Reinforcement no dense reinforcement
edge reinforcement Straight adge reinforcement ds = 12mm
MEd,1 NEd,2 NEd.3
il
| |
l=|
({ |
1
x51, =52 . 583 1-
I T =1 i =F
— — T
9 |-
VED T VEd:2 VEET £
B
h=99%9 mm 1=320mm g, =160mm ¢,=110mm & =180 mm
Coom = 30 mm
E Adjusting zone +: full variability
3
% Bolt LS Ney Veq e 8 Ney Ved
£ [mm] [kN] [kN] [mm] [kN] [kN]
E L 40 7.20 3.50 2 120 510 350
5 3 120 0.00 3.50
=3
£ Utilisation: 24% - Proof successful
0
z
w
w
-
T
T
<
HTA 2.50
05072097
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Caleulalion Summary

Verifications for T-bolt

Tension Na.ss 2%
Shear VRdss 16%
Combined load Nagss - Vrass 8%
Verifications for cast-in channels

GChannel lips - Tension Mg 5 16%
Channel lips - Shear Veaal 6%
Combined load Mag s = Vaaay 3%
Local flexure of channel Mra st 6%
Caonnection between anchor and channel (Tension) Moy ac 18%
Connection between anchor and channel {Shear) Rt 12%
Combined load Mg oe = Vrese 5%

Verifications for concrete

Tension - Pull-out failure Mig ep 10%
Tension - Concrete cone fallure Meg o 18%
Shear - Concrete edge failure Vi de 24% &
Shear - Pry-oul failure R cp %
Shear - Concrele edge failure, load parallel to edge VRd co 1%
Combined load Nag e = Yaae 20%
Combined load Nag e - Vadep 0%
Combined load Mag e = Vag.cao 12%

\erifications:

Steel

Channel bolt
Maximum tension load (bolt): Bolt 1

Ney o [KN] This Neg s 5 [kN] Ney [kN] Py
62.8 2,00 3.4 7.2 0.23
Maximum shear lcad without lever arm (bolt): Bolt 1
Vies,s [KN] ™ Vg [KN] Veg [kN] By
377 1.67 22 57 3.5 0.16
Combined loading, most unfavourable bolt: 1
Ney [KN] P Vey [kN] By By *
|
E 7.2 0.23 35 0.18 0.08
o
o
i
E
m
&
5
T
s
£
&
=
i
-
T
T
@
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05072017
GLASSCON GmbH Project:Boutique Hotel Rothschild 48
www.glasscon.com Structural Report on Glass Facades EWS-01, 08 | 282/293

Rev. 03_Date: 08.11.2018



7Z GLASSCON"~

PREMIUM ARCHITECTURAL BUILDING SKINS

@ HALFEN GmbH, Langenfeld, Garmany

E Praject PraoNa, Page
3

HALFEN b

o Bl Pos, 5.4b

Anchor channel, channel lips

Maximum tension lead (bolt): Bolt 1

My, = [kN] ™ Mags1 [KN] Mgy kN] By

a0 1.8 44.44 7.2 0.16

Maximum shear load without lever arm (bolt): Bolt 1

Ve [KN] Thas Vg [KN] Veg [kN] By

104 1.8 57.78 3.5 0.08

Combined loading, mosl unfavourable bolt: 1

Ne,s [KN] P Ves [kN] Ay Py *+Py?

7.2 0.18 3.5 0.08 0.03

Flexure of channel

Decisive span between anchors 1 and anchors 2

Ny [KN] load position [mm)

T2 45

Mgy o [kN] load position [mm]

5.1 165

Mgy 5 [KN] load position [mm]

0 285

MEd [NmI MHk.sﬂq\ [Nm] Vits. e MRU,&"@) [NI‘I‘I] h]esc

352.80 6,447.00 1.15 5,606.09 0.06

Connection between anchor and channel

most unfavourable anchor: 1, load position xs = 35 mm

My e [kN] s ca Mo se [KN] Ny [kN] Py

a0 1.8 4444 7.98 0.18

most unfavourable anchor: 1, load position xs = 35 mm

Vaksc [KN] Thts.ca Va5 [KN] Vea [KN] Py

80 1.8 44.44 5.35 0.12

most unfavourable ancher: 1, load position xs = 35 mm

Ngy [kN] Py Ve [kN] By Py 240y 2

7.98 0.18 535 0.12 0.05

Concrete
HTA2.50
05072017
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) ; it Pos. 5.4b

Tensile load - Pull-out failure

most unfavourable anchor: 1, load position xs = 35 mm

Niy o (KNI s Mg o [KN] Neg (kN By

124 1.5 82.67 7.98 0.10

Newpcrans; N Wion

3r.z 1

Tensile load - Concrete cone failure

most unfavourable anchor: 1, load position xg = 35 mm

gy [kN] o Ngg o [kN] Neg [kN1 - By

65.71 1.5 43.8 7.58 0.18

NOg, . [kN] S IMM] ey Gy Imm] oy Ween  Waern

139.14 538 0.83 269 0.64 0.89 1 1

Shear load - Pry-out failure

maost unfavourable anchor: 1, load position x5 = 35 mm

Veeep [KN] e Vi cp [KN] Viea [kN] By

115.69 1.5 Fr.13 5.35 0.07

O iep) ks

.66 2

Shear load - Concrete edge failure

maost unfavourable anchor: 1, load position x5 = 35 mm

Ve (kNJ e Vago [KN] Vea KNI Ry

3347 1.5 2231 5.35 0.24

% Wo c; ; [mm] Wy V0gs e [KN] s [Imm] ey coy[mm] oy oy

47 160 67.26 749 0.66 375 o0ve 1

Shear load - Concrete edge failure (V_c_90)

most unfavourable anchor: 1, load position x5 = 35 mm

Ve [kN] e Ve, [KN] Via [kN] Py

T1.72 1.5 47.81 5.35 0.1

% Wy €, [mm] Wooy VO o [kN] s [mm] oy o Imm] ey oy

4.7 215 104.77 [4] 1 485 027 1
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Combined loading
most unfaveurable anchor: 1, load position xg = 35 mm
Ney . [kN] The Neg - [kNI Mgy [kM] Py
65.71 1.5 43.8 7.98 0.18
NURL.C [kN] Sﬂ.N fI'I'IITI] U'a_l‘q ccr,N {mrn] ue,N U‘C.-‘H 'He.N ‘Iruc:r.hl
139.14 538 0.83 269 0.64 0.89 1.00 1.0
Ve o [KN] Tk Ve [KM] Ve [kN]
33.47 1.5 2231 5.25
Wy €y [mml oy, V0, [kN] s [mm] oy o (mm] o, oy
4.7 160 67.26 749 0.66 375 ove 1
P By B+ B
0.18 0.24 0.20
=2
B
E
o
2
3
E
o
E!
3
>
E
a
=z
o
3
T
T
o
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11.5. Pos. 5.5 — Halfen Anchor Channel (Steel Frame)

11.5.1. General

A -] P

e e e e e e Y — e ey i Y | | ]|t ) —

I

I

I

I

I

I
I
I

|

|
I

I

I

|
Hi

S i e 21
- e e ____ e I s o [ e et B e I

Anchor channelHTA-CE 55/42 — FV 6070 (hot rolled)
Length of channel 1070 mm*
Number of anchors 5

Bolt see next page

*The Halfen channel is going to be cut from a standard channel with a length of 6070 mm and anchor
distance of 250 mm to a channel with a length of 1070 mm and five symmetric arranged anchors. For the

verification a channel with a length of 1070 mm (tolerance +/-15 mm) was calculated.

The calculation of the screw forces can be found in Pos. 4.1 and Pos. 4.5
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horizontal support of mount-
ing bracket (Pos. 4.1)

vertical support of steel
frame (Pos. 4.5)

Wounting chanel HALFEN
HIA 55/42-1y
1

Mounfing chomnel HALFEN
TA 85/47-iv

I S AV

Support of mounting bracket:
Bolt: HSR M16 8.8
Number: 6

Support of steel frame:

Bolt: HS M16 8.8

Number: 2
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11.5.2. Verification

Support of mounting bracket
Longitudinal load in channel direction (HSR M16 8.8):

Ved = 2x10.7 kN / 6 screws = 3.6 kN
Fra = 7.0kN
Ved / Fra= 3.6 kN /7.0 kN = 0.52<1.00 (OK
Load capacity
Grade 8.8
Frd
in channel longitudinal direction
according to expert report
Bolt HSR Frd [kN]
40/22 - M16 7.0
50/30- M16 7.0
50/30 - M20 10.5
72/48 - M20 10.5
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1
HALFEN Poa
Pos. 5.5
Hallan HTA-CE anchor channel - CENTS 1962-4, ETA-08/0339
Halfen Design Software HTA, Version 2.50
The design - including the static values - does only apply to the designated HALFEN product. The
load bearing capacity of third party products, appearing te be identical in construction, might
diffar. For this reason, the software provider does not extend warranty If external products are
usad,
Input data
Anchor channal HTA-CE 55/42 - FW - 1070 7 §, 5 anchors
Channel boll HE 50/30 M 16 FV 4.8
Approval /| Design method CEMTS 1582-4, ETA-09/0338
Shaar farce without lever arm
Concreie C40/50, cracked
Rainforcemant no dense reinforcament
edge reinforcement na edge reinforcement
MEd, NEd.2 NEd3 NEd4 NEdS NEdS
L . _ ~ il |
— " L = . " | e
| L 2 i e I Wi W Y L
1 1 1 1 1 1 1 ™
% s R o oy o et |
VEd, WEd.2 VEd,3 VEdd4 VEdS VEdS b
o
b= 1000 mm 1= 1070 mm gy =180 mm ¢, = 110 mm
Coom = 20 Mmm
= Adjusting zone t:; Defined adjustment 15 mm, Shift interval 5 mm
E Bolt x5 Ney Vea Boit 5y Neg Vea
¥ mm) | k) o s I
2. 1 120 0.00 22.50 F BOD 0.00 22.50
L] 3 440 30.70 0.00 [] 100 30.70 0.00
E‘ 5 100 2.20 0,00 ] 100 10,10 0,00
g Utilisation: 100% - Proof successful
w
4
T
@
HTA 2.50
ATERT
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m ™ ™ i
2

HALFEN E |

Pos. 5.5

Caloulalion Summary

Verifications for T-boit

Tension Maitas SB%

Shear RiLs 100% &

Combined load Moass ~ VRaws 0%

Verifications for cast-in channels

Channel lips - Tension Meiai T5%
Channel lips - Shear Vibas 0%
Combined load Moasr = Yaaw 0%

Local flexure of channel . - 44%
Connection between anchor and channel [Tension) Mo e B5%
Connection between anchor and channel (Shear) Vs 52%
Combined load Mogne = Viaas 36%
Verifications for concrete

Tansion = Pull-out failure Mes oo 46%
Tenslon - Concrete cone fallure R BT%
Shear - Concrele edge fallura Ve 91%
Shear - Pry-oul fallure Voo 26%
Shear - Concrele edge fallure, load parallel lo edge Vg0 NiA
Combined load Mg = Viae 8%
Combined load Mea e * Viaes 61%
Combined load Mo * Yingcen MiA
Verifications:

Steel

Channel bolt

Maximum tension load (bolt): Bolt 3

Ngkss [kN] s Nggss [KN] Neg [kN] By

62.8 2.00 314 30.7 0.98

Maximum shear load without lever arm (bolt): Bolt 1

Vawss [KN] s VRss [kN] Veg (kNI fy

37.7 1.67 22.57 225 1

Combined loading, most unfavourable bolt: 1

Neg KNI B Veg [KN] By B+

0 0.00 225 1 0

HTA 2.50
28/08/2017

GLASSCON GmbH
www.glasscon.com

Project:Boutique Hotel Rothschild 48
Structural Report on Glass Facades EWS-01, 08 | 290/ 293
Rev. 03_Date: 08.11.2018



72 GLASSCON "~

PREMIUM ARCHITECTURAL BUILDING SKINS

® HALFEN GmbH, Langenfeld, Germany

IE [— | Probo Pagn
3
HALFEN E5
] Pes. 5.5
Anchor channel, channal lips
Maximum tension load (bolt): Bolt 4
N o kN Fate M o [RN] No kM) 1y
7339 1.8 40.77 307 0.75
Maximum shear load without lever arm (2olt): Bolt 1
Mo [HN] ™ Ve [N] Vea [kN] B
104 1.8 57.78 225 0.39
Combined loading, most unfavourable bof 1 —
N, [N B, Vg KN iy I+,
4] 4] 22.5 0.4 1]
Flexure of channel
Decisive span between anchors 3 and anchors 4
Ny 5 [kKN] load position [mm]
T 635
Me, s [RN] load position [mm]
T Ta5
Meg [Nm] Meics tiex [NM Tigs e Mra s iex. [N Py
2,456.00 6,447.00 1.15 5,606.09 0.44
Connection between anchor and channel
most unfavourable anchor: 4, load position x§ = 135 mm
NRk‘azc [kN] TMs‘ca NRd‘s.c [kN] NEd [kN] I}'N
80 1.8 44.44 37.9 0.85
most unfavourable anchor: 1, load position xg = 105 mm
VRk.s‘c [kN] YMs‘ca VRd.s.c [kN] VEd [kN] ﬁ\l
80 1.8 44.44 23.32 0.52
most unfavourable anchor: 3, load position xg = 106 mm
Neg [kN] By Veg [kN] Py B+, ?
26.66 0.60 1.15 0.03 0.36
Concrete
HTA 2.50
28/08/2017
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HALFEN -

Pos. 5.5
Tansile load « Pull-gut failure
masi unfavourable anchor: 4, load position xg = 135 mm

L L . L —L My, [kN] iy

124 1.5 B2.6T iTe 045

[ M—e— 0 | T

3r.z2 1

Tansile load - Concrate cane fallure
mst unfavourable anchor: 4, load position xg = 135 mm

Moy, k] T Mo [eM] Mg, [kN] iy

85,19 1.5 4346 ar.8 0.87

N, . [kN] Sy lmm]  a, Con Mm] o, iy, Won  Werm
138,14 538 073 268 064 1.00 1 1

Shear load - Pry-out fallure
mias! unfavourable anchaor: 1, oad posilion xg = 105 mm

Vi, KN o Vi o, (kN Vi Np
1320 1.5 BB £3.32 0.26
"y e LA

0.67 2

Shear load - Concrete edge failure
most unfavourable anchor: 2, load position x$ = 135 mm

Viio [KN] e Via,c [kNI Veq [kN] By

37.01 1.5 24.68 22.44 0.91

%" Wigy Gy [mm] Wrow ™ VOrke [KN] sy [mm]ogy oy [mMm] apy oy
4 160 57.24 749 0.65 375 1 1

Combined loading

> most unfavourable anchor: 3, load position x$ = 105 mm

£ Ngy,c [kN] e Nrg o [kN] Neg [kN] P

€

g- 57.18 1.5 38.12 26.66 0.7

£

g’ NDRI(,: [kN] Scr,N [mm] as,N <:1:r‘N [ml’l‘l] cxa‘N C"‘c‘N ‘Ijre,N wucr‘N

]

-

< 139.14 538 0.64 269 0.64 1.00 1.00 1.0

o

£

Q

z

w

w

]

=<

T

@
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H Projec Prohio ;P;q,-
|5
HALFEN s |
eln Pos. 5.5
Vi, [kN] e Vi [KN] Vg KN
7.14 1.5 478 2.29
B Y Cyq lmm) oy VO (RN 8y [mm] o, lmm] oo, oy
4 160 57.24 749 012 3ars 1 1
B i ] e
0.7 0.48 0.88
>
§
E
@
0]
h=]
2
3
2
3
T
o
£
0]
=z
w
w
]
<
T
@
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