ONL=VA

Kaziwall - Ceiling heigh glass wall system
Static calculation of profiles and anchors

4018-20024-001 rev. B



ONLEVAL L3

ADVIESBUREAU

B R EKELMANS

[4018-20024-001rev. B] blad 1

Kaziwall - Ceiling heigh glass wall system

Static calculation of profiles and anchors

4018-20024-001 rev. B

Opdrachtgever:  ONLEVEL GmbH
Budberger Stral3e 5
46446 Emmerich am Rhein

rev. date par.
A 2021-08-25 WG
B 2021-09-30 WG anchors changed

ing. W.L.G van de Gaar

ADVIESBUREAU BREKELMANS
wilhelminasingel 102

6221 BL maastricht

tel. +31 (0)43 3254637

e-mail info@adviesbureau-brekelmans.nl

Besloten vennootschap; inschrijving K.v.K. nummer 14622259

Opdrachten worden aanvaard en uitgevoerd overeenkomstig de geldende DNR 2011 zoals
gedeponeerd ter griffie van de Rechtbank te Amsterdam onder nummer 78/2011.

Deze zijn ter inzage en worden u op verzoek toegezonden.




ONLEVAL L3

ADVIESBUREAU

B R EKELMANS

[4018-20024-001 rev. B]  blad 2

Contents
Y o] o] [Tot= o] LISy v T o Fo T o K SO OO PP PPPPT PPN 3
P (< (=T =T aTot=To [ o Lot 41T o £ PP PPRPPT 3
G T 0 o1 3
4  Basic principles of the clamping Profiles ... 4
5 BasSiC dESIgN ASSUMIPLIONS . ......uiiiieiiiiiie ittt ettt ettt e et e st e s s b bt e e e s e e e e e bbbt e e e nb et e e anb bt e e e nbe e e e sanbreeeeannnes 5
5.1 Max. CEIING NEBIGNL ....ceeeee e e e e e e e s e s e e e e e e e s s s santraneeeeeeaaanne 5
5.2 Consequence class and 10ad fACOIS .........uii it sbae e e enees 5
5.3 1 7= 1o LRSS PRRRRN 5
5.3.1 Loads due to persons (bDarrier fUNCHON) ..........cooiiiiiiiiiiii e 5
5.3.2  Maximum allowable WINd I0Ad ..o 5
5.3.3  Relevant Material PrOPEITIES .......iuuiie ittt e st e e st e e e st e e e e snba e e e e anbbe e e e ansbeeeennnees 5
LI = L1 o o= 1 (o U] = 4o ) o SRR 6
6.1 Resulting factored design 10ad 0N ProfileS .........couiiiiiiiiie e 6
6.2 N3[00S TP RP T UP RS PPRPPRN 7
2 R [ S o [ U SRR 8
2 © 11 ][0 [ U] T SRR 9
6.3 L (0112 O TSRO EPPPUPSPR 10
L 0 R o o I ] (0] {11 T PP PTT T PUUPPPPRPPTN 11
RS T = o 1 o] o ¢ o] £ {1 [ TSRO PPR 17

ANNEX A = FISCNEI FH 11 1O/L10 S Rttt ettt e e et e e et e e et e e e e et e e s et e e eeat e e e eaaa e e s et e earenass 23



ONLEVAL L3

ADVIESBUREAU

B R EKELMANS

[4018-20024-001 rev. B]  blad 3

1 Applicable standards
The calculation is based on the following standards:
NEN/NBN/DIN-EN 1990
NEN/NBN/DIN -EN 1991-1-1
NEN/NBN/DIN -EN 1991-1-4
NEN/NBN/DIN -EN 1992-4
NEN/NBN/DIN -EN 1999-1-1

2 Referenced documents
[1] DoP:0152 for Fischer Rahmendiibel SXR/SXRL (Kunststoffdiibel fir die Verwendung in
Beton und Mauerwerk - DE (source: www.fischer.de)

3 Scope

This report contains the structural (static) calculations of the clamping profiles and their fasteners.
These calculations are based on the Dutch and German standards.

The most unfavourable forces are calculated.

The structural calculation of the glass wall panels themselves are included in supplementary reports and
based on the national codes for glass structures.

The ceiling heigh glass system will be used inside and outside buildings, with fall protection (barrier function).
For instance as:
e "Inside" use =room dividers (also in case of different floor levels)

e "Outside" use = windscreen in front of for example balconies, where inside is closed area which can
be considered as inside building, so glass wall part of building envelope:

NOT to be used as windscreen or privacy screen perpendicular to the fagade on balconies!

In case of privacy screen perpendicular to the facade a project-specific
verification calculation should be made.
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4 Basic principles of the clamping profiles
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5 Basic design assumptions

5.1 Max. ceiling height

Maximum ceiling height 3.0 m'.

5.2 Consequence class and load factors
Consequence class ccz:
Load factors: yv¢ = 09]1.35 o = 15

5.3 Loads

The loads are based on the most unfavourable loads and load combinations resulting from the
NEN/NBN/DIN -EN standards.

5.3.1 Loads due to persons (barrier function)
Maximum load 1.0 kN/m (all classes exclusive C5).

— resulting forces in profiles: gk =05-3.0-154 = 231KkN/m
Top profile: gnk = 1.00 - (1.00/3.00) = 0.33kN/m
Bottom profile: gnk = 1.00 - ((3.00-1.00)/3.00) = 0.67 kKN/m
5.3.2 Maximum allowable wind load
e "Inside" use: max. extreme wind pressure qp(z) < 1.50 kN/m?
Load on room dividers due to overpressure on one side:
— resulting overpressure on one side of room divider:
Wk = Cpi - gp(z) = 0.3 - 1.50 = 0.45 kN/m?
— resulting forces in profiles: gk = 0.5-3.0-0.45 = 0.68 kKN/m
e "Outside" use: max. extreme wind pressure gp(z) < 1.10 kN/m?

Load on building envelope:
— resulting wind pressure: Wk = Cpe + Cpi) - Op(z) = (1.2+0.2) - 1.10 = 1.54 kN/m?
— resulting forces in profiles: gk =0.5-3.0-1.54 = 2.31KkN/m

5.3.3 Relevant Material properties
Extruded aluminium profiles: EN AW 6063-T6

fo = 160 N/mm?

fu = 195 N/mm?

yv1 = 1.10 w2 =1.25
Bolts: A4-70

fyo = 450 N/mm?2
fuo = 700 N/mm?

Anchors in concrete or masonry: see the relevant chapters in this report
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6 Static calculation

6.1 Resulting factored design load on profiles
(calculated acc. to unfavourable DIN-EN)
e ‘"Inside" use:

Top profile:  ghea= 1.50-(0.68+0.7-0.33) = 1.37 kN/m
150-(0.6-0.68+0.33) = 1.11kN/m — (Qhed = 1.37 KN/m
Bottom profile:ghea = 1.50 - (0.68 + 0.7 - 0.67) = 1.72 kN/m

1.50- (0.6 - 0.68 + 0.67) 1.62 kN/m — (Qhed = 1.72 KN/m
due to glass weight (max 12 mm) Qved = 1.35 - (3.00*0.30) = 1.21 kKN/m

e "Qutside" use:

Top profile:  ghea = 1.50-(2.31+0.7-0.33) = 3.81kN/m
150-(0.6-2.31+0.33) = 257kN/m — (Qhed = 3.81 KN/m
Bottom profile:gnea = 1.50 - (2.31+ 0.7 - 0.67) = 4.16 kN/m

1.50-(0.6 - 2.31 + 0.67) 3.08 kN/m — (Qhed = 4.16 KN/m
due to glass weight (max 20 mm) Qved = 1.35 - (3.00*0.50) = 2.02 kKN/m
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6.2 Anchors

Based on anchors ctc 300 mm
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6.2.1 "Inside" use
ghEd qvEd anchors ctc 300 mm

[KN/m?]  [KN/m?]
top 1.37 0.00
bottom 1.73 1.21
POS FtEd FvEd

[kN/m] [kN] [kN/m] [kN]

A =ghEdtop*44/12 5.02 1.51 1.37 0.41
B =ghEdtop*74/20 5.07 1.52 0.00 0.00
C =ghEdbottom*47/19 4.28 1.28 1.73 0.52
D =ghEdbottom*46/13+qvEdbottom*20/13 7.98 2.39 1.21 0.36

In case of Fischer SXRL 10*60 fixing screws:
According to "DoP:0152 for Fischer Rahmendiibel SXR/SXRL" [1] (source: www.fischer.de) the design values
of the SXRL 10*60 anchor sleeves (plastic plugs) are:
e In concrete > C16/20:
Nrkp = 5.5 kN (table C1.3 of [1] (embedment depth hnom =50 mm)
min. edge distance 50 mm (table B3.1 of [1]) with spacing > 100 mm
char. edge distance 100 mm
min. thickness 100 mm
Ser = 3*het = 3*50 = 150 mm
WwsN = (150+50)/(150+150) = 0.667
—  (ym = 1.70 for anchors in solid concrete)
Fwrda = (5.5/1.7) * 0.667 = 2.2 kN

O O O O O

¢ In solid masonry - clay, concrete and calcium silicate bricks (categorie "b"):
o Frk=2.5105.5 kN depending on masonry strength (table C3.1 of [1])
o min. edge distance 100 mm (table B4.1 of [1])
o min. spacing 100 mm
o min. thickness 110 mm
—  (ym = 2.50 for anchors in solid masonry)
Fwra = Fre/2.5 = 1.00 kN to 2.20 kN depending on masonry strength

Positions A, B and C:

Based on the values given in [1], the use of Fischer SXRL 10*60 would be applicable for fixing in solid
concrete and in solid masonry for positions A, B and C.

The required centre-to-centre distance of the anchors in solid masonry has to be based on the specific
strength of masonry, see [1].

The minimum required edge clearances must be respected!

Position D (bottom connection):

In solid concrete applicable:

- Fischer FH 11 10/10 S R ctc 300 mm in a least C20/25 (see Annex A)

- Fischer SXRL 10*60 fixing screws ctc 200 mm

The required centre-to-centre distance of the anchors in solid masonry has to be based on the specific
strength of masonry, see [1].

The minimum required edge clearances must be respected!
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6.2.2 "Outside" use

ghEd qvEd anchors ctc 300 mm
[KN/m?]  [KN/m?]
top 3.81 0.00
bottom 4.16 2.02
POS FtEd FvEd
[KN/m] [KN] [KN/m] [kN]
A =ghEdtop*44/12 13.97 4.19 3.81 1.14
B =ghEdtop*74/20 14.10 4.23 0.00 0.00
C =ghEdbottom*47/19 10.29 3.09 4.16 1.25
D =ghEdbottom*46/13+qvEdbottom*20/13 17.83 5.35 2.02 0.61

Fischer SXRL 10*60 fixing screws: for design values see 6.2.1.

— only applicable in case of ctc 100 mm (!) and concrete substructure!

— in case of anchoring in masonry, the allowable wind load will decrease significantly!
The minimum required edge clearances must be maintained!

Fischer FH Il 10/10 S R concrete screw ctc 300 mm in a least C20/25
For calculation see Annex A.
The minimum required edge clearances must be respected: 65 mm.
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6.3 Profiles

The profiles are calculated in Simscale (online FEM design), taking physical non-linear behaviour into
consideration:
bi-linear stress-strain behaviour:
folym1 = 160/1.1 = 145 MPa = 14586 Pa at € = 145/0.785 = 2.07E-3
€max = 0.5*8% = 4% ; calculate €max = 2% = 20.05-3

The load is automatically applied in 5 steps to the maximum design value in ULS, after which the load is
scaled down in 5 steps to 0.

At step 5 the load meets the design value in ULS.

Only the parts relevant to the strength are included in the calculation.

A part of 300 mm long with one anchor is calculated, taking symmetry into account.

The most unfavourable loads ("outside" use) are calculated (ULS):

- Top profiles: ghed = 3.81 kN/m * 0.300 =1143 N/300 mm
- Bottom profiles: ghed = 4.61 kKN/m * 0.300 = 1383 N/300 mm
gved = 2.02 kN/m * 0.300 = 606 N/300 mm

Applied material properties

Aluminium x

Material behavior Elasto-plastic ~
(E} Young's modulus 7e+10 Pa -~
(v} Paisson's ratio 0.3
Ty I
VM e a<\M=
ID
] - g<vM=>~ Pa

Creep formulation Mo creep w 2.07E-3 145¢6

(p) Density 2700 kefm® ~ 2 20e-3 145¢6
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6.3.1 Top profiles

Boundary conditions

Fixed value 1

* T

mJ 94

Boundary conditions Fixed value ~
Displacement 2
dy unconstrained
dy ~ 0 m
dz v 0 m
Assigned Faces (2) Clearlist

face13@Body2 x

face50@Body3 =

]

X @ e @ ' 9

= T~ S B s B o

Fixed value 2

Boundary conditions Fixed value ~

Displacement = 9

dy unconstrained

dy unconstrained

d; ~ 0 m

Assigned Faces (1) Clear list
face3@Body3 ®
W

//
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Fixed value 3 X &l © 5] 1 91 )
Boundary conditions Fixed value ~
Displacement = 5
ds unconstrained
dy v 0 me
d; unconstrained
Assigned Faces (1) Clear list

face3@Body2 =

W
Symmetry plane 4 x
Boundary conditions Symmetry plane ~
Assigned Faces (2) Clearlist

face1l04@Body3 =

face3@Body1 *

face53@Body2 B

face3@Body4 B

@
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Sliding 1
Connections

Position tolerance

Master assignment (2)
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EAU

N 9o

A -

face485@Body3
face480@Body3

Swap positions
Slave assignment (2)
face102@Bodyl

face107@Body1

W =

Sliding 2

Connections
Position tolerance

Master assignment (2)

Sliding w
Off ~
Clearlist

®

®

™
Clearlist

B

face778@Body3
face783@Body3

Swap positions
Slave assignment (2)
facel47@Bodyl

face142@Body1

W =

Sliding 3

Connections
Position tolerance

Master assignment (2)

Sliding w
Off ~
Clearlist

®

®

™
Clearlist

A -

face739@Body2
face734@Body2

Swap positions
Slave assignment (2)
face132@Body4

face137@Body4

W =

Sliding 4

Connections
Position tolerance

Master assignment (2)

Sliding w
Off ~
Clearlist

®

®

™
Clearlist

B

face694@Body2
face699@Body2

Swap positions
Slave assignment (2)

facel77@Body4
face172@Body4

W =

Sliding w
Off ~
Clearlist

®

®

™
Clearlist
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X

&
&
&

face242@Bodyl

W

Formula

Force 6

Boundary condition

Force

Assigned Faces (1)

Table

1S

Force

v N )

]

Table

Table

Table
Clearlist

B
fay=

fex> fez>

tv s fex== N fey= = N fezsw N

0 1143 0

>< 2 8 ® ®

N7 ER

kD

Table |

Table

Table
Clear list

®
fay=

face272@Body4

]

Formula Table

t fax= f<z>
ID
t= s fex=* N fey= > N fez=r N

0 0 0
0 1143 0
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Resulting stresses at maximum load (ULS) - load step 5 = 0.5s:

Von Mises Stresg = MPa
587 7e-2 202 584 875 1157 14538
s ' -
ry Y

Corresponding strain:

s P

Total Monlinear Strain Magnitude = m/m

256%e-7 10936e-3 2186%9e-3 3.2802e-3 4.3735e-3 54467e-3

s ' om

ry Fs
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Resulting deflections at maximum load (ULS):

Displacement Magnitude = mimn -
122%e-6 12351 0.247 3705e-1 494le1 4.178e-1

e ' ' e

FY F Y

Displacement Magnitude = mm ~

l

1222%e-6 1235e1 0247 3705e-1 4941e1 6176e-1

ry rFS

Deflections in SLS: w =0.617/1.5=0.4 mm v
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6.3.2 Bottom profiles

Boundary conditions

Fixed value 1 X &) =] T %] g
Boundary conditions Fixed value ~
Displacement k= D
dx unconstrained
dy v 0 m~
d: v 0 m~
Assigned Faces (2] Clear list
face35@Body2 x
face35@Body1 S
]

Fixed value 2

Boundary conditions

Displacement

X

Fixed value ~

]

dy unconstrained
dy uncenstrained
d: ¥ 0 m~
Assigned Faces (1) Clear list
face710@Body2 =
T
Fixed value 3 x B | i)

Boundary conditions

Displacemant

Assigned Faces (1)

Fixed value ~

face657@Bodyl

]

Symmetry plane 4

Boundary conditions

Assigned Faces (4}

2 D
unconstrained

v 0 m
unconstrained
Clearlist

x

x £ 8 @ @

Symmetry plane ~

face61@Body2
face61@Bodyl
face728@Bodyl
face756@Body?2

@

-
-
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x 2 @ | e B2

Boundary conditions Force ~
Force 2 D
1= Table
fy Table \
s Table
Assigned Faces (1) Clearlist
face660@Body2 ®
]
Formula Table
t fex> f{y) feze
ID
t~ s fex=~ N fey== N feznw N
1 0 0 0 0
2 0.5 0 1383 0
3 1 0 0 0
Force é x @ =) 8 B @ o
Boundary conditions Force ~
Foree e 9 \
e Table
fy Table
fz Table
Assigned Faces (1) Clearlist
face543@Body1l %
0]
Formula Table
t fex> f{y) faz>
ID
tv s fax== N fay=v N f<z=~= N
1 0 0 0 0
2 0.5 0 1383 0
3 1 0 0 0
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Force 7 X @J eJ 5 IS SR 5 B s B )
Boundary conditions Force v
Force = 9
fi 0 N~
fy 8] N
f: -606 N
Assigned Faces (1) Clearlist
face483@Body1 2

0]
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Resulting stresses at maximum load (ULS) - load step 5 = 0.5s::

Von Mises Stress = MPa

6.163e-2 292 58.3 74 1165 1457

QW

Von Mises Stress = MPa

6.163e-2 292 583 574 1155

| | | Iili?

F Y
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Corresponding strain;

"4

Total Nonlinear Strain Magnitude = m/m

2452e-7 1535583 30708e-3 4408e-3 61412e3 767823

| N

Total Nonlinear Strain Magnitude = m/m

2652e-7 15355e-3 30708e-3 4.606e-3 6.1412e-3 7T.676e-3

mas ' | .

F
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Resulting deflections at maximum load (ULS):

Scaling factor — 25

AddFilter €@

Displacement Magnitude = m w
7.747e-9 58768e-5 117534 17629e-4 23505e-4 25384

ry a~

— Deflections in SLS: w = 0.294/1.5=0.2 mm v
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Annex A - Fischer FH Il 10/10 SR
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C-FIX 1.103.0.0

=
Database version
e fiIscher =3
Date
30/09/2021

www.fischer.de

Design Specifications

Anchor

Anchor system fischer High performance anchor FH Il

Anchor High performance anchor FH 11 10/10 S R,
stainless steel

Calculated anchorage 40 mm

depth

Design Data Anchor design in Concrete according European Technical
Assessment ETA-07/0025, Option 1,
Issued 23/09/2020

Geometry / Loads / Scale units
mm, kN, kNm

Value of design actions (including | e

partial safety factor for the load)

The input values and the design results should be checked against local valid standards and approvals. Please respect the disclaimer of warranty in
the license agreement of the Software.

Page 1
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C-FIX 1.103.0.0

=
Database version
ischer

Date
30/09/2021
Input data
Design method Design Method EN1992-4:2018 mechanical fastener
Base material C20/25, EN 206
Concrete condition Non-cracked, water saturated concrete
Reinforcement Normal or no reinforcement. No edge reinforcement
Drilling method Hammer drilling
Installation type Push-through installation
Annular gap Annular gap not filled
Type of loading Permanent-Transient/Static
Base plate location Base plate flush installed on base material
Base plate geometry 50 mm x 50 mm x 8 mm
Profile type None
Design actions *’
# Ned VEdx VEdy MEedx MEedy MrEd Type of loading
kN kN kN kNm kNm kNm
1 239 -0.36 0.00 0.00 0.00 0.00 Permanent-Transient/Static
2 419 1.14 0.00 0.00 0.00 0.00 Permanent-Transient/Static
3 5.35 -0.61 0.00 0.00 0.00 0.00 Permanent-Transient/Static
4 3.09 125 0.00 0.00 0.00 0.00 Permanent-Transient/Static

* The required partial safety factors for actions are included

Resulting of the most decisive anchor forces.

Tensile action Shear Action Shear Action x Shear Action y
Anchor no. kN kN kN kN
1 535 0.61 -0.61 0.00
(®):

max. concrete compressive strain : 0.00 %o
max. concrete compressive stress : 0.0 N/mm?
Resulting tensile actions : 5.35 kN, X/Y position (0/0)
Resulting compression actions : 0.00 kN, X/Y position (0/0)

Resistance of the most decisive tensile loads.

Action Capacity Utilisation By
Proof kN kN %
Steel failure * 535 10.06 532
Pullout failure * 535 8.33 64.2
Concrete cone failure 535 8.30 645
Splitting failure 535 734 72.9

The input values and the design results should be checked against local valid standards and approvals. Please respect the disclaimer of warranty in
the license agreement of the Software.

Page 2
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C-FIX 1.103.0.0

=
Database version
=mwr fiIscher =

Date
30/09/2021
* Most unfavourable anchor
Steel failure
jVRk
Nei £ = (Nrds)
Y Ms
NRks YMs NRd,s NEd BNs
kN kN kN %
16.10 1.60 10.06 535 53.2
pN,s
Anchor no. % Group N° Decisive Beta
1 532 1 BNs;1
Pullout failure
Npr,
Net £ = (Ngap)
Mp
NRkp Y YMp NRdp NEed Bnp
kN kN kN %
12.50 1.000 1.50 833 535 64.2

The given Psi,c-factor may has been determined by interpolation.

Bnp
Anchor no. % Group N° Decisive Beta
1 64.2 1 BN,p;1
Concrete cone failure
Npie
Npa € =2 (Nrae)
YMe
0 A(?.N
Npke = Npge- 20 Vv Yren Yoo N YN Eq:(7)
e, N
14,400mm?
Nige = 12.45kN -2 4 000 1.000 - 1.000 - 1.000 = 12.45kN

14,400mm?

1.5
Nige = k- V- b = 11.0- /20.0N/mm? - (40mm) = 12.45kN Ee.(72)

c 65mm

\IJS‘N = min(l; 0.74+0.3-
60mm

er,N

) = min(l; 0.74+0.3- ) = 1.000 < 1 Eq.(7.4)

W,y = 1.000 = g

The input values and the design results should be checked against local valid standards and approvals. Please respect the disclaimer of warranty in
the license agreement of the Software.
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1
Vel = T2 7m0 = Weene- Weeny = 10001000 = 1000 < 1 Eq.(76)
Ser,N
v . 1.000 < 1 g . 1.000 < 1
ecNe = T3 omm — I = eeNy = T3 omm = L+ =<
1+ 12(]!711111712 1 ok 120'7;?1:;]
VYyn = 1.00 > 1 Eq.(77)
NRk,c YMc NRd,c NEd BN
kN kN kN %
12.45 1.50 8.30 535, 645
BN,c
Anchor no. % Group N° Decisive Beta
1 645 1 BN.c;1
Splitting failure due to loading
NRk.
Nea < =" (Npasp)
YMsp
N 0 Ay Eq.(7:23)
Rksp = NRk.sp S AT # \I}S.N g \Ijv‘c,N p ‘I’cc.l\" 8 \ph,sp AL
e, N
_30,400mm?
Ngisp = 12.45kN .36,1()(Jmm2.0'905 -1.000 - 1.000 - 1.160 = 11.01kN
c 6omm
Uy = 0.740.3- = 07+03- = 0905 < 1 Eq.(7.4)
Cer,sp 95mm
V,..ny = 1.000 Eq.(7.5)
1
Ueen = i = Ueene* Yeeny = 1.000-1.000 = 1.000 < 1 Eq.(76)
Ser.sp
v 1 1.000 < 1 7 . 1.000 < 1
eNe = T o 0mm . = eNy = T2 . 0mm - > =
1+ T50mm 1+ T50mm
h 2/3 h 1.5 2/3
Vysp = min( ( ) ;mam(l; (M) );2) Ea. (7:24)
hmin 23 hmin 23
100mm 40mm + 1.5 - 65mm
Uny = min () ( )"):2) = 1160
ke e 80mm e 3 80mm
NRk,sp YMsp NRd,sp NEd BN,sp
kN kN kN %
11.01 1.50 734 535 729
BN.sp
Anchor no. % Group N° Decisive Beta
1 729 1 BN.sp;1

The input values and the design results should be checked against local valid standards and approvals. Please respect the disclaimer of warranty in
the license agreement of the Software.
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Resistance of the most decisive shear loads.

Proof Action Capacity Utilisation By |
kN kN %

Steel failure without lever arm * 0.61 13.53 45

Concrete pry-out failure 0.61 8.30 74

Concrete edge failure 0.61 12.40 49

* Most unfavourable anchor

Steel failure without lever arm

VR,
Vea £ — (VRas)
YMs
Virs = k:7-V,‘,3k._9 = 1.00- 18.00kN = 18.00kN Eq-%%’g;
VRk;s YMs VRd,s VEd Bvs
kN kN kN %
18.00 133 13.53 0.61 45
P‘Vs
Anchor no. % Group N° Decisive Beta
1 45 1 Bvs:1

Concrete pry-out failure

VRr,
Via < —‘7‘ICP ( VRd,cp)
Me

Vikep = ks Npke = 1-12.45kN = 12.45kN T—
o
Npke = N?rk.r'A(T“A' Uen Ve N Yeen YMN B0
¢,V
14,400mm?
Nige = 12.45kN - 22A00MIM 4 000 1,000 - 1.000- 1.000 = 12.45kN
14,400mm?
1.5
Nge = k- Vfa-Bf = 11. /200N mm?- (40mm) = 12.45kN Eq.02)
C 3 X
B = min(l; 0.7+0.3- ) = min(l; 0.7+0.3.(’5""”) = 1.000 < 1 Eq (74)
Cer,N 60mm
‘Ilr(’.N = 1.000 Eq.(7.5)
1
Wy = ——5— = Weonr- Ty = LUUU- LOOD = LUV < 1 Eq.(76)
1425
.V,.,.N\'
Uyny = 1.00 > 1 Eq.(7.7)

The input values and the design results should be checked against local valid standards and approvals. Please respect the disclaimer of warranty in
the license agreement of the Software.
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VRkcp YMc VRd,cp VEd By.cp
kN kN kN %
1245 1.50 8.30 0.61 74
Bv.cp
Anchor no. % Group N° Decisive Beta
1 74 1 Bvicp:1
Concrete edge failure
V v,C
Vea < & (VRac)
TMe
0 Ap‘v
VRk.r: = VRk'{- T \Ils.V' ‘I/ILV' \IIA.V' \I/SC.V' ‘III'F‘.V Eq. (7.40)
A('.V
29,000mm?*
Veake = 271.52kN - —. , 1) . . = ;
Rk, 7.52k 101,250mm? 0.787 - 1.500 - 2.000 - 1.000 - 1.000 18.60kN
Viee = ko~ dogm U /Fot - &} Eq (741
0.052 0.058 1.5
V,?ksc = 24- (lﬂmm) . (40mm) - v/20.0N/mm? - (150mm) = 27.52kN
ly \/ 40mm (d.,w ,‘)”-2 ( 10mm )“‘2 E
y = 0.1-4/= = 0.1- = 0.052 8 =01-(—= = 0.1+ = 0.058 %
@ 4 \/cl 150mm 0 B i ¢ 150mm (2R
Co 65mm.
Yy = 07403 —— = 07403 - ———— = 0.787 < 1 Eq. (7.45)
y 1.5¢; * 1.5 - 150mm -
1.5¢; 1.5 - 150mm Eq. (7.46
Uy = = — = 1.5 e | Hi(7:46)
L \/ h 100mm 500 >
1 1
Uy = . 5 = - 5 = 2.000 > 1 SR
(cos av) + (0.5 - 8in (.vv) (cos 90.0) + (0.5 - sin 90.0)
v k E 1.000 < 1 Eq. (7.47)
eV = 2c, = T = o = q. (7.
L& 3¢ L+ 3 153117171
V..y = 1.000
VRk,c YMc VRd,c VEd By
kN kN kN %
18.60 150 12.40 0.61 49
BV,c
Anchor no. % Group N° Decisive Beta
1 49 1 By

The input values and the design results should be checked against local valid standards and approvals. Please respect the disclaimer of warranty in
the license agreement of the Software.
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Most decisive result from tension and shear loads.

Tension loads Utilisation BN Shear Loads Utilisation Bv ‘
% %

Steel failure * 532 Steel failure without lever arm * 45

Pullout failure * 64.2 Concrete pry-out failure 74

Concrete cone failure 645 Concrete edge failure 49

Splitting failure 729

* Most unfavourable anchor

Resistance of the most decisive combined loads.

Utilisation steel
Ons = PBnsap = 053 < 1
Bys = Bysa = 005 < 1
B¥+B¢ = Bisa+Bit, = 028 < 1 > Eq. (7.55)
Utilisation concrete @ Proof successful
BNsp = )'j}\".sp;l =07 <1
ul-’,rp = F’V.(-p;l =007 £1
B+ By = Bow + By = 064 < 1 Eq (756)

Non decisive load cases.

# Ned  Vsdx Vsdy Msdx Msay Misd Type of loading BN Bv B
kN kN kN kNm kNm kNm % % %

1 239 -0.36 0.00 0.00 0.00 0.00 Permanent-Transient/Static 32.56 434 19.49

2 419 1.14 0.00 0.00 0.00 0.00 Permanent-Transient/Static 57.09 19.69 51.87

4 3.09 125 0.00 0.00 0.00 0.00 Permanent-Transient/Static 4210 21.59 37.35

Information concerning the anchor plate

Base plate details
Plate thickness specified by user without proof t= 8mm

Profile type None

Technical remarks

The transmission of the anchor loads to the supports of the concrete member shall be shown for the ultimate limit state and
the serviceability limit state; for this purpose, the normal verifications shall be carried out under due consideration of the
actions introduced by the anchors. For these verifications the additional provisions given in the current design method shall
be taken into account.

As a pre-condition the anchor plate is assumed to be flat when subjected to the actions. Therefore, the plate (if present) must
be sufficiently stiff. The C-Fix anchor plate design is based on a proof of stresses and does not allow a statement about the
stiffness of the plate. The proof of the necessary stiffness is not carried out by C-Fix.

Technical remarks for the calculation of multiple load cases

The calcualtion was done based on the input of several load cases. The software is determining the decisive load case for
the fixing itself. This can be varify to the general decisive load case in the structure. Every result has to be checked by the
design engineer and varified with the calculation of the structure.

The input values and the design results should be checked against local valid standards and approvals. Please respect the disclaimer of warranty in
the license agreement of the Software.
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Legal provisions

All information and data contained in the programs refer exclusively to the use of fischer products and are based on the
principles, formulas and safety regulations according to fischer's technical instructions and operating, setting and installation
instructions etc., which must be strictly observed by the user.

All values contained are average values; therefore, application-specific tests must always be carried out before using the
respective fischer product. The results of the calculations carried out using the software are based mainly on the data you
enter. You are therefore solely responsible for the accuracy, completeness and relevance of the data you enter. Furthermore,
you are solely responsible for having the results of the calculation obtained checked and approved by a specialist before use
for your specific system(s), in particular with regard to conformity with applicable standards and approvals. The design
software is intended solely as an aid for the interpretation of standards and approvals without any guarantee of accuracy,
correctness and relevance of the results or suitability for a specific application.

You must take all necessary and reasonable measures to prevent or limit damage caused by the design program. In
particular, you must ensure that programs and data are backed up regularly and that updates of the design program offered
by fischer are carried out regularly. If you do not use the automatic update function of the software, you must ensure that you
always use the current and valid version of the design program by manually updating the software via the fischer website. If
you culpably violate this obligation, fischer is not liable for any consequences arising from this, in particular not for the
replacement of lost or damaged data or programs.

The input values and the design results should be checked against local valid standards and approvals. Please respect the disclaimer of warranty in
the license agreement of the Software.
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Installation data

Anchor
Anchor system fischer High performance anchor m
FHII
Anchor High performance anchor Art.-No. 510923 o
FH 1 10/10 SR,
stainless steel
Accessories Blow-out pump ABG big Art.-No. 89300
Quattric I 10/100/165 Art.-No. 549923

Installation details

Thread diameter M6

Drill hole diameter do =10 mm
Drill hole depth h2 =65 mm
Calculated anchorage hes = 40 mm

depth

Installation depth
Drilling method
Drill hole cleaning
Installation type

hnom = 40 mm

Hammer drilling

Only blow out by hand
Push-through installation

Annular gap Annular gap not filled
Installation torque Tinst = 15.0 Nm
Socket size 10 mm

Base plate thickness t=8 mm

Total fixing thickness tix = 8 mm

Tfix,max

tfix, max = 10 mm

Base plate details
Base plate material Not available
Base plate thickness t=8mm
Clearance hole in base d=12 mm &
plate
Attachment 5 /)
Profile type None ® Y 1
&
Anchor coordinates
X y
Anchor no. mm mm
1 0 0
25 25

50

The input values and the design results should be checked against local valid standards and approvals. Please respect the disclaimer of warranty in
the license agreement of the Software.
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