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1. Introduction

This static calculation report has been prepared for the aluminum wintergarden
substructure, which will be sold and distributed across most regions of Germany, the

Netherlands, and Belgium. It also includes glazing panel strength checks for Type 2 and Type
4 wintergardens, as explained below.

The scope of this report covers the wintergarden types listed below.
Load analysis will be submitted in next section of this report.

Type-1:5130mm x 3500mm, roof cover polycarbonate.
Type-2 : 5130mm x 3500mm, roof cover 44.2 tempered glass.
Type-3 : 6130mm x 3000mm, roof cover polycarbonate.
Type-4 : 6130mm x 3000mm, roof cover 44.2 tempered glass.
All dimensions are given as external measurements.

All static calculations are performed using the finite element method. SAP2000 software is
utilized for these analyses.

Snow accumulation exceeding 30 cm in thickness should be removed from the roof in
extreme weather conditions.
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2. Design parameters

2.1. Codes

EN 1991-1-4:2005 General actions — wind actions
EN 1991-1-3:2005 General actions — snow actions
EN 13830 Curtain Walling Product Standard

EN 1999-1-1:2007 Aluminum structures- General structural rules

2.2. Deflection limits (EN 13830)

For spans smaller than 3000mm limit is L/200
For spans bigger than 3000mm and smaller than 750mm limit is L/200+5mm

2.3. Materials

6063 - T5 (EN1999-1-1) (EP, t<25mm)

pS = 2700 kg/m3 (Density)

fo=170 N/mm? (Yield stress)

fu=205 N/mm? (Ultimate stress)

E =70 000 N/mm? (Elastic modulus)

2.4. Characteristic loads on structure

2.4.1. Dead loads: (G)

The self-weight of the modeled sections in the SAP2000 program is automatically
calculated.

Roof cover weight applied as per wintergarden type.
For polycarbonate cover, weight is 2.5 kg/m?
For 44.2 glass cover, weight is 22.5 kg/m?
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2.4.2, Wind loads (W) and Snow loads (S)
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'IW-‘ Eurocode
8 Applied.com

Free online calculation tools for structural design
accarding to Eurocodes

Project;  Wintergardan
Subject:  Wintergarden
Designer: | Wintergarden

Date:  Tue Mar 18 2025

Eurocode 1

Wind load on monopitch canopies (net pressure

coefficients and overall force coefficient)
ecrintion

Calculation of wind load action effects on monopitch canopies (i.e. roofs of structures not enclosed with permanent
side walls). The net effect of the wind pressure on the upper and lower surface for zanes A, B, C on the roof surface
are calculated from the corresponding net pressure coefficients. The overall effect of the wind action on the structure
is also calculated from the correspending force coefficient.

According to:

EN 1991-1-4:2005+A1:2010 Section 7.3

Apjalicable for,

Roofs of structures not enclosed with permanent side walls such as petrol stations, dutch barns etc. Monopitch slope
between 0 and 30°

Supported
National

Annexes:

A) Calculation of pressure coefficients: Only countries that adopt CEN recommended values for section 7.3 of EN1991-
1-4 are supported. B} Peak velocity pressure: The value of the peak velocity pressure can be specified manually.
Otherwise automatic calculation of peak velocity pressure is supported, in addition to countries that adopt the CEN
recommended values for NDPs, also for the following Mational Annexes: Finland, Portugal. The National Annexes of
Germany, Norway, Spain, Sweden, Switzerland are NOT supported (enter peak velocity pressure manually).

Input

Terrain category = 1 W
Basic wind velocity Vp= 25 m/s
Horizantal dimension of rectangular plan d= 63 m

parallel to the wind direction

Horizontal dimensicn of rectangular plan b= 34 m
perpendicular to the wind direction
(crasswind dimension)

Height of canopy from ground up to the h= 325 m
maximum roof level
Roof pitch angle a= 10 ?
Degree of blockage under the canopy roof p=1

T T T T e S

e e — |

OH O
=0 p=1
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Definiton of blockage factor for canopy roofs (see also EN1597-1-4 Figure 7.15)
Orography factor at reference height z.. Cg(Ze) = 1
Structural factor CsCqd = 1
Nationally Defined Parameters
Air density p= 125 kg/m?
Additional rules defined in the National Annex = None v
for the calculation of peak velocity pressure
Location of center of pressure from the eld'= o2s

windward edge as a fraction of the inclined
width ' parallel to the wind direction

Results
MNet wind pressure on zone A
Met wind pressure on zone B

Met wind pressure on zane C

Whet a = (-0.801 or +0.600)

kN/m?

Whetg = (=1.301 or +1.201)
kN/m?

Whet,c = (-1.351 or +0.801)
kN/m?2

Total wind force

Eccentricity of total wind force from windward

Fw = (-15.24 or +5.44) kN
e =0.250d"=1.599 m

edge
Inclined view of cacopy Eccentricity of total force
along sloped face
S pe: Case 1. Fu=>0 Case 1 (opposite wind):
1 1 2 Fu>0 -
Dﬂﬂ]: Zone B pitch o 2 o pitch
angle h angle h
wind o wind T
U {-} Frr GG i i i Gl i s rd
wi— (@ o [ : J | : J
— g Zone A g
N N Case2: F,<0 Case 2 (opposite wind):
[
K Fw ( 0
e ,
bﬁﬂE Zone B ;,igﬂ *a N ‘M .
L Ll - wind o wind ¥
d‘l10 d-lr10 i s il i i i i "
d'=d/cos(q) il d l | d |

Pressure zones for monopitch canopy roofs, reproduced from ENT997-1-4 Table 7.6 and Figure 7.16
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Notes

1. The overall force coefficient corresponds to the resulting wind force and it can be used for the design of the
overall load bearing structure. The net pressure coefficients represent the maximum local pressure for all
wind directions and they should be used in the design of roofing elements and fixings.

2. The calculated net wind pressure corresponds to the overall wind effect including the wind pressure on both
the top surface and the bottom surface for all wind directions.

3. The location of the center of pressure for the overall wind force is defined at an eccentricity e from the
distance from the windward edge (see figure above) according to EN19%1-1-4 §7.3(6) and the National Annex.
The default value is e = 0.25.d", where ' is the inclined width of the rectangular plan parallel to the wind
direction.

4. The sign convention for the net pressure and the overall force is the same as its external pressure part,
MNegative pressure values correspond to suction directed away from the surface i.e. inducing uplift on the
canopy roof.

5. Both positive and negative wind pressure should be examined, i.e. directed both upwards (negative value)
and downwards (positive value).

6. Downwind of the position of maximum blockage the value of the blockage factor @ = 0 should be used,
according to EN1991-1-4 §7.3(4).

7. Astructural factor c.cy different than 1.0 may be applicable in accordance with EN1991-1-4 Section &, A value
of cscg = 1.0 is generally conservative for small structures not-susceptible to wind turbulence effects such as
buildings with height less than 15 m.

8. The calculated wind action effects are characteristic values (unfactored). Appropriate load factors should be
applied for the relevant design situation. For ULS verifications the partial load factor yg = 1.50 is applicable for
variable actions.

9. Horizontal wind friction forces should be considered in accordance with EN1991-1-4 §7.5,

Details
Input Data
o Terrain category: = |l
o Basic wind velocity: v, = 25 m/s
o Horizontal dimension of rectangular plan parallel to the wind direction: d = 6.3 m
o Horizontal dimension of rectangular plan perpendicular to the wind direction (crosswind dimension): b = 3.4

m

Height of canopy from ground up to the maximum roof level: A =325 m
Roof pitch angle: @=10"°

Degree of blockage under the canopy roof ¢ =1

Orography factor at reference height z.: cglze) = 1

Structural factor: cscq =1

Qo o g O o

Nationally Defined Parameters
o Air density: p = 1.25 kg/m?
o Additional rules defined in the National Annex for the calculation of peak velocity pressure gy(z.): = None

o Location of center of pressure from the windward edge as a fraction of the inclined width & parallel to the
wind direction: e/d" = 0.25

Calculation of peak velocity pressure

Reference height

The reference height for the wind action z, is equal ta the maximum height above ground of the canopy roof h, as
specified in ENT997-7-4 §7.3(8). Therefore:

Z,=h=3.250m

Reference area of the sioped canopy

The reference area for the wind action Ay is egual to the area of the sloped face of the monopitch canopy roof. Itis
calculated from the plan dimensions b and d by taking into account the inclination of the sloped roof surface with
angle a. Therefore:

Namik Kemal Mah. Ilknur Sok. No:22/1
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Aer=b-d/cos{a)=3400m - 6300 m /0.985 = 21.750 m?

Basic wind velocity

The basic wind velocity v, is defined in ENT997-7-4 84 2(2)P as a function of the wind direction and time of year at 10
m above ground of terrain category Il. The value of v, includes the effects of the directional factor ¢y and the
seasonal factor Cseasan and itis provided in the National Annex. In the following calculations the basic wind velocity
is considered as vy, = 25.00 m/s.

Ierrain roughness
The roughness length z; and the minimum height z,,,, are specified in ENT997-1-4 Table 4.7 as a function of the
terrain category. For terrain category Nl the corresponding values are: zg = 0.300 m and zppjp = 5.0 m.

The terrain factor k, depending on the roughness length z; = 0.200 m is calculated in accordance with ENT997-7-4
eguation (4.5):

k=019 (zo/ 2on)®"7 = 0.19 - (0.300 m / 0.050 m)®%7 = 0,2154

The roughness factor ¢,(z,.) at the reference height z, accounts for the variability of the mean wind velocity at the
site. It is calculated in accordance with ENT997-7-4 eguation 4.4, For the examined case z. < Zpmn:

ClZa) = kp - In(Max{zg, Z i} / Z9) = 0.2154 - Infmax{3.250 m, 5.0 m} / 0.300 m) = 0.6060

Qrography factor

Where crography (e.g. hills, cliffs etc.) is significant its effect in the wind velocities should be taken into account
using an orography factor colz=) different than 1.0, as specified in EN7994-7-1 §4.3.3, The recommended procedure
in ENT594-1-7 §4.3.3 for calculation of the orography factor cy(z,) is described in EN 7994-7-7 54,3,

In the following calculations the orography factor is considered as cglze) = 1.000,

Mean wind velocity

The mean wind velocity v(Z.) at reference height z. depends on the terrain roughness, terrain orography and the
basic wind velocity v. It is determined using ENT997-1-4 equation (4.3):

ViniZe) = €22} - €(2¢) - Vip = 0.6060 - 1.000 - 25.00 m/s = 15.15 m/s
Wind turbulence

The turbulence intensity /,(z.) at reference height z, is defined as the standard deviation of the turbulence divided
by the mean wind velocity. It is calculated in accordance with ENT997-1-4 equation 4.7. For the examined case z, <

Zmine
IAZo) =k /[ eglze) - IN{max{ze, Zmint £ Zg) 1= 1.000 /[ 1.000 - In{max{3.250 m, 5.0 m} / 0.300 m) ] = 0.3554
, .
The basic velocity pressure gy, is the pressure corresponding to the wind momentum determined at the basic wind
velacity v, The basic velocity pressure is calculated according to the fundamental relation specified in ENT997-74
§4.5(1):
go = (1/2)- p - v = (1/2) - 1.25 kg/m? - (25.00 m/s)? = 391 N/m? = 0.391 kN/m?

where p is the density of the air in accordance with EN71997-1-4 54.5(1). In this calculation the following value is
considered: p = 1.25 kg/m? . Note that by definition 1 N = 1 kg-m/s<,

Peak velocity pressure

The peak velocity pressure gyize) at reference height z. includes mean and short-term velocity fluctuations. It is
determined according to EN1997-1-4 equation 4.8:

GplZe) = (1 + T4 f2o)) - (1/2) - p - Vir(2Ze)? = (1 + 7-0.3554) - (1/2) - 1.25 kg/m? - (15.15 m/s)? = 500 N/m?
= gplze) = 0.500 kN/m?

Note that by definition 1 M = 1 kg-m/s?.

Calculation of local wind pressure on the canopy roof
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Net pressure coefficients

The net pressure coefficients ¢y ;. represent the maximum local pressure for all wind directions and they should be
used in the design of local elements such as roofing elements and fixings. Net pressure coefficients are given for
three zones A, B, C as defined in the figure included in ENT957-1-4 Toble 7.6 that is reproduced above. Zones B, C
extend at the sides of the canopy and Zone A at the central region:

The inclined length of the monopitch canopy roof parallel to the wind direction is:
d'=d / cos{o) = 6.300 m / 0.985 = 6397 m

Zone C corresponds to the regions parallel to the windward and leeward edges having width o'/10 = 0.640 m. Zone
B corresponds to the regions parallel to the side edges having width b/10 = 0,340 m, where b is the width of the
canopy transverse to the wind direction. Zone A corresponds to the remaining central region.

The net pressure coefficient ¢, ., for each of the zones A, B, C are defined in EN1997-7-4 Toble 7.6 as a function of
the roof angle a and the blockage factor g. For the examined case: a = 10.00 ® and ¢ = 1.000. Therefore according to
ENT997-1-4 Table 7.6 the following net pressure coefficients and overall force coefficient are obtained, using linear
interpelation where appropriate:

Zone  Net pressure coefficient

Zone A Cppera ==1.6000r +1.200
Zone B Cpneys =-2.600 or +2.400

ZoneC  cpperc =-2.700 or +1.600

Negative values for the external pressure coefficient correspond to suction directed away from the upper surface
inducing uplift forces on the roof. Both positive and negative values should be considered for each zone.

Net wind pressure on pressure zones
The net wind pressure on the surfaces of the structure w,,; corresponds to the combined effects of external wind
pressure and internal wind pressure.
For structural surfaces consisting of only one skin the net pressure effect is determined as:
Whet = Cpnet * QplZe)
For structural surfaces consisting of more than one skin EN1991-1-4 57.2.10 is applicable.

For the different pressure zones on the canopy roof the following net pressures are obtained:

Zone Net wind pressure

Zone A Wyeps = -0.801 kN/m? or +0.600 kN/m?
Zone B Wrerp =-1.301 kN/m? or +1.201 kN/m?

Zone C Wperc =-1.351 kN/m? or +0.801 kN/m?

-zones A is the remaining central region located mere than d'/10 = 0.640 m or b/10 = 0.240 m from the edges.
-zone B extends up to /10 = 0.340 m from the side edges.
- zone C extends up to d*/10 = 0.640 m from the windward and leeward edges.

Megative net pressure values correspond to suction directed away from the external surface inducing uplift forces
on the canopy roof, Both positive and negative values should be considered.

Calculation of overall wind force on the canopy roof

QOverall pressure coefficient

Namik Kemal Mah. Ilknur Sok. No:22/1
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The overall pressure coefficients ¢y represents the overall wind force and it should be used in the design of the
overall load bearing structure. The overall pressure coefficient ¢r is defined in ENT997-7-4 Table 7.6 as a function of
the roof angle @ and the blockage factor @. For the examined case: @ = 10.00 ® and ¢ = 1.000. Therefore accarding to
ENT591-1-4 Table 7.6 the following overall pressure coefficient is obtained, using linear interpolation where
appropriate:

cr==1.400 or 0.500

Megative values for the overall pressure coefficient correspond to suction directed away from the upper surface
inducing uplift forces on the roof. Both positive and negative values should be considered.

Structural factor

The structural factor ooy takes into account the structure size effects from the non-simubkaneous occurrence of
peak wind pressures on the surface and the dynamic effects of structural vibrations due to turbulence, The
structural factor c.cy is determined in accordance with EN1991-1-4 Section 6. Avalue of c.cy = 1.0 is generally
conservative for small structures not-susceptible to wind turbulence effects such as buildings with height less than
15 m.

In the following calculations the structural factar is considered as cocq = 1.000.

Overall wind force (for total roof surface)

The wind force F, corresponding to the overall wind effect on the canopy roof is calculated in accordance with
ENT297-T-4 eguation 5.3:

Fiy =CsCd = Cf - Aref - QplZe)
where Ares = 21.750 m? is the reference wind area of the canopy roof as calculated above,
For the examined case:
- Maximum overall wind force {acting downwards):
Fy =1.000 - (+0.500) - 21.750 m? - 0.500 kN/m? = +5.44 kN
- Minimum overall wind force (acting upwards):
F,=1.000-(-1.400)- 21.750 m? - 0.500 kN/m? = -15.24 kN

Negative values correspond to suction directed away from the external surface inducing uplift forces on the canopy
roof. Both positive and negative values should be considered, as explained below.

Direction and eccentricity of the overall wind force

According to ENT997-7-4 57.3(6) and the National Annex the location of the center of pressure is defined at an
eccentricity e from the windward edge. In this calculation the center of pressure is considered at an eccentricity e =
0.250-d" = 1.59% m, where d" = 6.337 m is the inclined length of the canopy roof parallel to the wind direction, Two
cases should be examined for the overall effect of the wind force on the canopy roof:

o Maximum force £, = +5.44 kN (i.e. acting upwards) located at a distance € = 1.599 m from the windward edge.
o Minimum force Fy, =-15.24 kN (i.e. acting downwards) located at a distance e = 1.599 m from the windward
edge.

Additional notes

o Horizontal wind friction forces should be considered in accordance with ENT997-1-4 §7.5,

o For roofs with permanent walls see ENT1997-7-4 57.2 and the relevant calculation Wind load on monopitch
roog :‘,

o The calculated wind action effects are characteristic values (unfactored). Appropriate load factors should be
applied for the relevant design situation. For ULS verifications the partial load factor yq = 1.50 is applicable for
variable actions according to EMN1930.

r-‘ EurOCOde Eurocodeappled.com
Lo Appliedcom Copyright © 201?-\2025 AI.;ights reserved,

Wind load analyses are performed according to EN 1991-1-4:2007. The results are
presented below.
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2.4.3. Design load combinations

Ultimate limit state

1.35G +1.5W

1.35G +1.5WU (Uplift effect of wind)
1.35G +1.5S

Serviceability limit state
Dead+G

Namik Kemal Mah. {lknur Sok. No:22/1
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3. Static calculations of aluminum wintergarden structure

The static calculations presented in this section of the report are valid for the following types:

Type 1: 5130mm x 3500mm, roof cover: polycarbonate
Type 2: 5130mm x 3500mm, roof cover: 44.2 tempered glass
Type 3: 6130mm x 3000mm, roof cover: polycarbonate
Type 4: 6130mm x 3000mm, roof cover: 44.2 tempered glass

Types 1, 2, and 3 are supported by two columns, while Type 4 is supported by three columns.

Since Type 2 is the most unfavorable in terms of section forces, its static model and results will be
presented in this report.

(Note: Type 3 and Type 1 has a lighter roof cover, and Type 4 has three columns in the front
row.)

3d View of Type 2 Wintergarden aluminum structure
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Superstructure
Connection

Beam
(SCB)

Rafter

Gutter Cover

Column

Profiile descriptions(Marks)
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Area: 23.0045

Perimeter: 1566.0951

Bounding box: X:-8.9741 - 10.0748
Y: -4.8798 -- 6.5397

Centroid: X:0.0000
Y: 0.0000
Moments of inertia: X: 225.8174
Y: 766.1907

Product of inertia: XY: 11.5245
Radii of gyration:  X: 3.1331
Y: 57711

Principal moments and X-Y directions about centroid:
I: 225.5718 along [0.9998 -0.0213]

J: 766.4364 along [0.0213 0.9998]

SU'\_
111mm
L, |
42mm —=—
| )

170mm

190mm —

Section properties of gutter profile

Area: 5.665

Perimeter: 51.812

Bounding box: X:-3.606 -- 0.616
Y:-8.833 -- 8.167

Centroid: X: 0.000
Y: 0.000
Moments of inertia: X: 180.122
Y: 5.057

Product of inertia: XY: 3.245

Radii of gyration: X: 5.639
Y:0.945

Principal moments and X-Y directions about centroid:
|: 180.182 along [1.000 0.019]
J: 4.997 along [-0.019 1.000]

Section properties of gutter cover profile
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STEEL REINFORCEMENT
FOR TYPE-2 WINTERGARDEN
GUTTER BEAM

NOTE : Its not required to use reinforcement steel beams for gutter profile other than
Type-2.
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[ } Area: 6.865
Perimeter: 72.847

Bounding box: X:-3.000 -- 3.000
Y:-5.687 -- 5.513
Centroid: X:0.000
112mm Y:0.000
Moments of inertia: X: 97.980
Y:36.315
Product of inertia: XY: 0.000
Radii of gyration: X: 3.778
Y:2.300
L Principal moments and X-Y directions about centroid:
[: 97.980 along [1.000 0.000]

< 60mm-= J: 36.315 along [0.000 1.000]

Section properties of rafter profile

—== 556mm —=—

Area: 4.902
Perimeter: 54 468
‘ Bounding box: X.-2.780 - 2.780
Y:-4.290 - 4.290
—=i —=—1.8mm Centroid: X:0.000

Y: 0.000

Moments of inertia: X: 50.917

85.8mm Y: 26.137

Product of inertia: XY: 0.000
Radii of gyration: X: 3.223
Y:2.309
Principal moments and X-Y directions about centroid:
' I: 50.917 along [1.000 0.000]
J:26.137 along [0.000 1.000]

Rafter reinforcement L=2500mm
NOTE : Rafter reinforcement is required for wintergardens with glass roof panels.
Rafter reinforcement is NOT required for wintergardens with polycarbonate roof panels.
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WGE_GLASS 500X350_001.sdb 192025

Finite elements model of wintergarden Type-2

SAP2000 26.0.0 Frame Section Properties Tonf, cm, C

Namik Kemal Mah. {lknur Sok. No:22/1
Umraniye/ISTANBUL / Tel : +90 554 946 75 04



T T

| /\ | éTEE%IK BEGHLER BV. WINTERGARDEN Dare 21032025
age:
4‘_ / } _‘L PRO]E STATIC CALCULATION REPORT REV 00
WGE_GLASS 500X350_001.sdb H20/2025
Weight loads on finite elements model (G)
iy
SAP2000 26.0.0 LIniform Area Load Distributed One And/Or Two Way to Frames (G) Kaf, m, C
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Snow loads on finite elements model (S1)
.vﬂ.-‘.'
SAP2000 26.0.0 Uniform Area Load Distributed COne And/Or Two Way to Frames (51) Kaf. m, C
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WG_GLASS 500X350_001.sdb H20/2025
Wind loads on finite elements model (W - Uplift)
&
SAP2000 26.0.0  Uniform Area Load Distributed One And/Or Two Way to Frames (W) Kogf, m, C
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WG_GLASS 500X350_001.sdb 2012025
M3 Moment diagram of wintergarden structure
g
SAP2000 26.0.0 Moment 3-3 Diagram (1.35G+1.551) Tonf, cm, C
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Wia_GLASS _500X350_001.sdb H20/2025

Axial force diagram for columns

A AW R V4

SAP2000 26.0.0 Axial Force Diagram (1.355+1.551) Tonf, cm, C
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Deformed shape and deflection check of wintergarden

For rafter beam-relative to endpoints
L=3500mm
Alim=3500/300=11,66mm

A=7,10mm < 11,66 mm OK

For gutter beam
L=5000mm
Alim=5000/300=16,66mm
A=11,7mm < 16,66 mm OK

SAP2000 26.0.0 Deformed Shape (005_Dead+5_MNLC) - Contours for Uz Tanf, cm, C
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WG_GLASS_500X350_001.sdb H20/2025

Demand capacity ratio for aluminum profiles

“
e
o

o e

SAP2000 26.0.0 Aluminum P-M Interaction Ratios (EM 1985:2007) Tonf, cm, C
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4.1.1. Strength check for chemical anchor of SCB (See page 15)
WGE_GLASS_500X350_001.sdb

2002025

Support reactions of superstructure connection
Tension : 0.73 kN

Shear : 2.73 kN
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SAP2000 26.0.0

Joint Reactions  {1.35G+1.551) KM, m, C
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The strength check of the chemical anchor connecting the winter garden to the
superstructure is provided on the following pages. Strength checks are performed using
FIXperience software.

CFIX 1.127.0.0
Database version
20251202052
Diate

20/0372025

FiXperience

fischer

Fischer Metal San. Ve Tic. Ltd. §ti.

Cevizli Mahallesi Mustafa Kemal
Cad.No:66 Hukukgular Towers A Blok
Kat 9 .

34865 Kartal Istanbul

Phone: +90 216 326 0066

Fax: +90 216 326 0018
satisdestek@fischer.com.ir

www fischer.com.ir

Design Specifications

Anchor

Anchor system fischer Injection system FIS V

Injection resin FISV410C

Fixing element Threaded rod FIS AM 8 x 90 8.8,
zinc plated steel, Property Class 8.8

Calculated anchorage 60 mm

depth

Design Data

Issued 1370572020

Geometry / | oads [ Scale units
mm, kM, kNm

Value of design actions (including

partial safety factor for the load)

Not drawn to scale

Anchor design in Concrete according European Technical
Assessment ETA-02/0024, Option 1,

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

Page 1
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FiXperience

CFIX 1.127.0.0
Database version
20251202052
Date

2000372025

fischer

Input data

Design method ETAG 001, Technical Report TR 029

Base material C20/25, EN 206

Concrete condition Man-cracked, dry haole

Temperature range 24 *C long term temperature, 40 °C short term temperature
Reinforcement Mormal or no reinforcement. Mo edge reinforcement
Drilling method Hammer drilling

Installation type Push-through installation

Annular gap Annular gap filled

Type of loading Permanent-Transient/Static

Base plate location Base plate flush installed on base material

Base plate geometry 145 mm x 50 mm x 2 mm

Profile type Mone

Design actions *’

# Mz Vsax Vsay Mz x Msay Mrsa Type of loading
kM kM kM kMm kMm kM
1 1.00 2.00 0.00 0.00 0.00 0.00 Permanent-Transient'Static
*! The required partial safiety factors for actions are included
Resulting anchor forces
Tensile action Shear Action Shear Action x Shear Action y

Anchor no. kM kM kN kM

1 1.00 3.00 300 0.00 | ol
max. concrete compressive strain : 0.00 %
max. concrete compressive stress : 0.0 N/mim®

Resulting tensie actions :

1.00 kN, X/ position (0/70)
Resulting compression acfions -

0.00 kN, X7 position (0/70)

Resistance to tension loads

' Proof

Action Capacity Utilization By
kM kM %
Steel failure 1.00 18.33 52
Caombined pull-out and concrate cone failure 1.00 11.06 9.0
Cancrete cone failure 1.00 15.85 G4
* Most unfavouwrable anchor
Steel failure ij‘
N T
r AN ks
Ngg < (MNras )

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 Softwares.

Page 2
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CFIX 1.127.0.0

=== fischer

Date
FiXperience 200372025
Mrss YMe Mras Mza Brs
kN kN kN %
20.00 1.50 16.33 1.00 52
Bu.a
Anchor no. % Group N° Decisive Beta
1 52 1 Bris;1 |

at
Vo = 2B (Nego ) W A
T [ W sy

."'-r_l'f:- = "'.-'“ 'qn"--t

Npp =5 Yo Tynp Yoo lip - Prenp Eq i5.2)
/1,!“."-{

32 400mm”

Niwo — 16.50kN - . 1.000 - 1.000 - 1.000 - 1.000 = 16.50kN

R 16,595 32 400 1O 1000 - 1000 - 1,000 16,594

Nig, = m-d-hopmme = - Somum - 60mom - 11.[]."'-"J.".lruu2 = 16.59EN £q.i5.23)
- .5

Serfp = I.'JE.II(QH--:I- (":r}) L3 h,.;) Eq.(520)

110N e

{15
Ber Np = nmr(?ll-é‘}mm- ) HEE Ejnmm) = 18lmm

7.5
CorNp = "—;“ = N];”” = 90mm c 20
Tnp = ”Hn(l: []_T+lJ.:5-rr:.-.\_P) = mm(l: l].?+[}_.‘i-m) = 1000 < 1 £q. (5.28)
Vynp = “””'{1: Wi np 1“_: (‘1'_(-,'..\';»- 1)) = 1.000 - ‘sm ( 1.000 — 1) — LOo00 = 1 Fq 52

— T 1
"Ir_(-,:,_\]. = mru.'(]: W= (\,.f{r_.l - 'J) . (—H.l) ) B 520

k- \f'"'li'r f fr'.'i'.r'nJ.u
1.5

- H 110N/ £ ’
W = rmr.r(]: e (,ﬁ- 1) ( o ALl ) ) = 1000 = 1
- 3.2 /60mm - 25.0N/mm?

1
Voo p = 5 = Weonpe Voo vy = 10001000 = 1000 < 1 Eq. (5.2n)
W e = = 1000 < 1 Wy = = 1000 < 1

2 [hmm 2 Dmm
1+ 18rnan 14 180

W, np = 1.000

Eq.{521)
Nzkp Wmp Nrop Msa Bup
kN kN kN %
16.59 1.50 11.08 1.00 B0

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 Softwars.

Page 3
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CFIX 1.127.0.0

= fischer

FiXperience 20/03/2025
Br.p
Anchor no. % Group N° Decisive Beta
1 oo 1 Brpt
LConcrete cone failure ra _
-"'-.‘-'.-r E F.n'.'..r t Nﬂ.ﬂ,n } i iy
Tiide a,
= - "L..\'
Npee = N - Wonw-Woew- W Eq. {5.3)
HAew

32, 400hmm?
Vep, = 23.4TEN - 1000 - 1000 1,00 = 23.4TEN
Ng 34Tk 32.400mm 1000 - 1,000 1,000 347k

N . L5
Nike = ki v febeube - Bef = 10,1+ /250N /mm? - ({snnun} = 234TKN £q. (5.33)
, [ , o0
Pon = mm(l; H."r'—ﬂ.-"r-—) = mm(l: 0.7+ 0.4 ) = 1.000 < 1 Eq- (53¢
Cop Okmm -
W e = 1000 Eq. {5.3d)
1 )
Voo w = T == we s Weeny = 1000 1000 = L0000 < 1 Eq. (538
P
1
Voo e = T — 1000 = 1 Woe iy = T mn = 1000 =1
1 I L= lbrarr 1 I kU]
Mrkc Ve Mga,c Msa Bre
kM kM kM %%
2347 1.50 15.85 1.00 6.4
Br.c
Anchor no. % Group N® Decisive Beta
1 .4 1 Prgst
Resistance to shear loads
Proof Action Capacity Utilisation v
kM kM %
| Steel failure without lever am * 3.00 12.00 25.0
Concrete pry-out failure 3.00 2212 1368
* Most unfavourable anchor
Steel failure without lever arm "'ﬁ -
Vie © = (Vgas) ﬂ g
TMa

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 Softears.

Page 4
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CFIX 1.127.0.0

=it fischer

Date
FiXperience 2000372025
Ve Ws VRds Vg Bvs
kN kN kM e
15.00 1.25 12.00 2.00 250
Pus
Anchor no. % Group N° Decisive Beta
1 250 1 Bus:1 |
Concrete pry-out failure
. Vitie.cp
L'.‘-'.-! = i { vﬂﬂ.ql}
FMcp

Vi = k- Nmp= 2 16.50EN = 33.18kN

Eg. {5.7)
Ay n
Nrep = Ny 2% Wong - Uynp Ceonp - Pronp Eq (52)
a2, -HJ[]nrm
Npip = 16595 - <1000+ 1,000 - 1000 - 1,000 = 16.598N
Rby P 32 400mm? ’
N, = 7m-d-hy mm = 7-8num - Glmm -11.[]."~",.".lr.!.m2 = 16.596N £q (5.23)
, TREwer | Eq {520
Serp = n.lral(ﬂ] o - ( -5 ) !.i-ll.l,-_'r)
. H.[If\-’l.-"r.lr.':.l‘a o .
Ber Np = mrJr(?lJ - B (T) : Jl-Ejnnmr) = 18lmin
T
Cor,Np — % = lh[]:”” B £q. {5.2d)
T, oy = rmn(l 0.7+ 0.3 = mm(l 0.7+ 0.3 [mx ) = 1000 = 1 B (5.2)
Cor Np
s
Py = ”””(1 11".; Np — ‘||..*:: ( J"‘.l 1)) e

| (hmm
Uy vy = rJ;-rr.J'(l: 1.0 — 1|.|.' T (l.{][]'l] — 1)) = 1L00g = 1

'|ff:__\-1. = mru.'(]: \_: - (\_.-'zr_.l - ]) (ﬁ) l-l) Eq. {5.2g)
1.5

- # 110N fmam® :
W = mu_.-(]; V1 - (V-T— 1) ( o Al ) ) = 1000 = 1
o 3.2/ G0mm - 250N/ mm?

1
Voo rip = 5 = Peenpe - Wee gy = 1000 1000 = 1000 < 1 Eq. {5.2m)

1+ 2=
B, Np

I, Ap = 1,000 Eq. {521

The input values and the design results should be checked against local valid standards and approvals. Please respect the disclaimer of warranty in
tihe licensa agreement of the Software.
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CFIX 1.127.0.0 .
; Database version
: 2255 iIScCner
Date
FiXperience 2000372025
Vricp Viicp VAocp Vsa Bucp
kN kN kM e
2318 1.50 2212 2,00 136
Bucp
Anchor no. % Group N° Decisive Beta
1 13.6 1 Bucp:t |

Utilization of tension and shear loads

Tension loads Utilisation BN Shear Loads Utilisation py
% ]
| Steel failure * 5.2 Steel failure without lever arm * 25.0
Combined pull-out and concrete cone failure 5.0 Concrete pry-out failure 138
" Conerete cone failure 6.4
* Most unfavourable anchor

Resistance to combined tensile and shear loads

By = g = 0.00 < 1 Eq.553)
By = Fpeg = 025 < 1 Proof successful Eq. [5.56)

Baf4+ 8 = g8 + 38 = 016 < 1 Eq.(5.10)

Information concerning the anchor plate

Base plate details
Plate thickness specified by user without proof t=2mm

Profile type Mane

Technical remarks

All data and information in the software is based on fischer products and common engineering knowledge. Please
check all the proof results against local valid standards and approvals.

As fischer is not the design office, the attached is no guarantee for incomect input or assumptions. Any
recommendations have to be approved by the building-authority or project engineer. Results are valid only for
anchor system calculated in the attached. If any part of the system is changed, it will invalidate this report and new
calculations would be required.

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 camied 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 camied out by C-Fix.

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

Page 6
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CFIX 1.427.0.0
i Diatabase version f h ‘4
B & fischere==
20/032025

FiXperience

Installation data

Anchor

Anchor system
Injection resin

Fixing element

Accessories

Installation details

Thread diameter

Drill hole diameter
Drill hole depth
Calculated anchorage
depth

Dirilling method
Borehole cleaning

Installation type
Annular gap

Maxdmum fongue
Socket size

Base plate thickness
Total fixing thickness
T, miax

Yolume of resin per drill
hole

fischer Injection system FIS V
FIS W 410 C {other cartridge sizes
available)

Threaded rod FISAM 8 x 90 8.8,
zinc plated steel, Property Class 88

Art-Mo. 531504 .
Art-MNo. 519390

FIS MR Plus Art-Mo. 545853
Dizpenser FIS AC Art.-Mo. 06497
Blow-out pump ABG big Art-Mo. 567792
Cleaning brush BS 10 Art-Mo. 78178
Quattric Il 101100165 Art-Mo. 549023

M8

dg =10 mm
hz = 62 mm
Ner = 60 mm

Hammer drilling

4 times blowing,

4 times brushing,

4 times blowing

required activiies according the
given instruction in the approval
Push-through installation
Annular gap filled

Tirstmax = 10.0 Nm

13 mm

t=2mm

tx=2mm

4 mif2 scale divisions

Base plate details -
Base plate material Not available o7
Base plate thickness t=2mm R D1
Clearance hole in base de=11 mm u
plate
Attachment
725 725
Profile type Maone
145
Anchor coordinates
X y
Anchor no. mm mm
1 0 0 |

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

the license agreement of the Softeare.

Page 7
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4.1.2. Strength check of column — gutter beam connection.

Isometric view of column-gutter beam connection

The connection of the gutter beam to the column consists of 4 x @4.8mm screws.

This connection will be subjected to tension forces due to uplift in the wind load combination. For
all other load combinations, it will only be subjected to compression forces. As a result, the
screws will not be transmitting forces in load cases other than wind uplift.

Axial force diagram of column and shear resistance check of screws will be submitted in next
pages.

Namik Kemal Mah. Ilknur Sok. No:22/1
Umraniye/ISTANBUL / Tel : +90 554 946 75 04



T T
| /\ QTEE%IK BEGHLER BV. WINTERGARDEN Dare 21.05.2025
age:
/N 3RO STATIC CALCULATION REPORT page:36
WGE_GLASS 500X350_001.sdb H21/2025

Gutter beam is transferring 4 kN tensile force to column
4 x ¥4.8mm Screw is subjected to 4 kN shear force.
1 x ©4.8mm Screw is subjected to 1 kN shear force.

SAP2000 26.0.0

Axial Force Dizagram (001_0.9G+1.6WU_NLC) KN, m, C
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Screw analysis EM-1993-1-3
Nominal diameter (mm) d: 48| Bearing 247 kN
Head diameter (mm) s g4|  Shear 3.86 kN
Section area (mm?) As: 13.8 Pull-out 0.76 kM
Tensile strength (Mpa) = 700| Pullthrough 1.60 kN
Thinner Material thickness (mm) t 1g| Tension 6.96 kN
Thicker Material thickness (mm) t: 25
Thinner Material strength (Mpa) fu 170| Shearforce 1.00 kN
Thicker Material strength (Mpa) fur: 170| Tension force 0.00 kN
Partial safety factor Y 1.5| Utilization 41%
o 21

Date : 21.03.2025
Page:37
REV.00

he demand/capacity ratio of the screws is 41%, so the strength check meets the required limits.
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4.1.3. Strength check of column base plate chemical anchors

BEGHLER BV. WINTERGARDEN
STATIC CALCULATION REPORT

Date : 21.03.2025
Page:38
REV.00
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Plan view of base plate
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The strength check of the chemical anchor connecting the winter garden to the

superstructure is provided on the following pages. Strength checks are performed using

FIXperience software.

CFIX 1.127.0.0

Date

==z fischer

200372025

FiXperience

Fischer Metal San. Ve Tic. Ltd. $ti.

Cevizli Mahallesi Mustafa Kemal
Cad No:66 Hukukgular Towers A Blok
Kat 9 .

34885 Kartal Istanbul

Phone: +90 216 326 0066

Fa: +80 216 326 0018
satisdestek@fischercom.ir
www.fischer.com.ir

Design Specifications

Anchor
Anchor system fischer Injection system FIS WV
Injection resin FISV410C
Fixing element Threaded rod FIS AM 10 x 150 8.8,
zinc plated steel, Property Class 8.8
Calculated anchorage 100 mim
depth
Design Data Determined by manufacturer, ENSC-Data see printout
Geometry / | oads [ Scale units
mim, kM, kNm

Value of design actions (including

partial safety factor for the load)

Not drawn to scale

_w-_-*

The imput 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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CFIX 1.127.0.0 [
Database version

(&] ==z fischer
Date

FiXperience 20/03/2025
Input data

Design method Design method ENSO Bonded

Base material C20/25, EN 206

Concrete condition Mon-cracked, dry hole

Temperature range 24 *C long term temperafure, 40 °C short term temperature

Reinforcement Mormal or no reinforcement. Mo edge reinforcement

Drilling method Hammer drilling

Installation type Push-through installation

Annular gap Annular gap filled

Type of loading Permanent-Transient/Siatic

Base plate location Base plate flush installed on base material

Base plate geometry 193 mm x 193 mm x 2 mm

Profile type Mone
Design actions *’

# Hsa Vsax Vaay Mzox Msay Mr.sa Type of loading
kM kN kM kMm kMm kNm
1 4.00 0.00 0.00 0.00 0.00 0.00 Permanent-Transient'Static

"' The required partial safety factors for actions are included

Resulting anchor forces

Tensile action Shear Action Shear Action x Shear Action y
Anchor no. kM kM kM kM
1 1.83 0.00 0.00 0.00 o
2 1.83 0.00 0.00 0.00
3 D43 0.00 0.00 0.00 "
G2 O3
RO
max. concrete compressive strain - 0.04 %
max. concrete compressive stress : 1.2 N/mn?®
Resulting tensile actions - 430 kN, XY position (67-6)
Resulting compression actions : 0.30 kM, XY position {87 /-87)
Resistance to tension loads
. Proof Action Capacity Utilisation Bu
kM kM e
 Steel failure * 1.83 3133 8.2
_ Combined pull-out and concrete cone failure 4.30 40,30 107
| Cioncrete cone failure 4.30 5070 8.5

* Most unfavourable anchor

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 Softeare.

Page 2
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CFIX 1.127.0.0

=it fischer

Date
FiXperience 20/03/2025
Steelfaute i
Ut
Nith.s o
Nsg = = (Npgs) o

Mrks Vs Nzas Nsq Brs
kM kM kM %
47.00 _ 1.50 _ 3133 _ 103 _ B2 |
P
Anchor no. % Group N° Decisive Beta
1 6.2 1 Brisi
2 6.2 2 Brs:2
3 1.4 3 Brisa
Combined pull-out and concrete cone failure g}tl_
Nsg = =% (Neap) W_f
T b
Ay w
Niep = N, 1’—" Vo By Poonp - P ng E9.62)
N
116, 644mm?
Nppp = B456EN -~ 000 - 1,093 - 0.803 - 1,000 = 60.45kN
58, B6drmrn=
Niw, = m-d-he e = m-10mm - 100mim - 1LONfmm® = 34.56kN £q 5.29)
... = 100 Eq. (7143}
e = 000 =< W' = 0.74
n5
Ser hop = TN (T.:ﬁ o ('llf_w,, . 7-,-”\._,__,,) -3 LI_I-) £q. (7.15)
05
Berp = TREN ("r'.:i - 1ihream - (1.[H] =11 .1]."'.'-;".lr.lm..'?) i, H][h:uu) = 24%mm
. 249
CorNp = I‘HI—;"" = -4.;”” = 12lmm Eq. (7.18)
i c
Ton = rmn(l: 0.7 405 = mm(l: 0.7 4103 * ) = 1000 = 1 Eq. (5.28)
Cor, Np 121mm
[ 3 (1200
Wy = B0 .(11,? -,—1) 1315 4/ mnt_( . ) _ 93 > Eq (5.2
2N 2Ny 1|'. Soriy . L.315 1|' YT — L35 —1 1.093 = 1
— 1 TRy 1
W = Vi (Va-1) (—em =629
o koS B Fotobe
- 10mae - 110N fmom? 15
‘I"I:I o= g — (\,-"Iﬁ— 1) ( ! ) = 1.315 = 1
a.5p 3.2+ /100mm - 26.0N/mm? -

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 Softears.
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CFIX 1.127.0.0 f. h
Database version
%Eéj 202052 I sc e r
20/03/2025

FiXperience

1
"-l", o Np = 1 el 11"!'..\'_1»-' : "-l-'.- o Ny = lj.égﬁ “.Sﬂ'ﬁ — i]'.tilfl'J < l . (5.2
For,Ap
L - -
Weeypr = 1 4+ £ Ldmm = 0.806 < 1 ‘I’rrr'.."-'."--' - 14 2 ldwmm 0.896 < 1
A ereen HLreen
!U,.,._\-J; = 1.000 Eq.(52)
Nrkp Yup NRrdp Msa Bup
kN kM kM %
60.45 1.50 40.30 4.30 10.7
Brp
Anchor no. % Group N° Decisive Beta
1.2.3 10.7 1 BN
Concrete cone failure a1
o N SR
Neg = — { Naae ) )
Fife 2,
N . .,.u lr..‘:.' s s i ) Eq (5.3)
INREr = Rk !.“ . - re N R o N
162, 000mm?
Wi, = al.b0kN - J040 - 1L0HD = TH.O5&N
Nt all.A0 00,0002 < 1004 - 1000 - 10,837 6054
—_— . L5
Niie = k-3 Febenbe - B = 10,1 - /250N frum? - (Iithrur) = BO.50EN Eq. (5.33)
. - . o , (0
Ton = nml(l: 0.7 +0.3- ) = m.lr.l(l 0.7+ 0.3 —) = 1000 <= 1 En (5.3)
Cor N Lot
P = 1000 I
1
Voo = i = Vone Vony = 0.015.0015 = 0.837 < 1 £q. (5.38)

=F
] I Hor

1 n 1
Weass = 1+ 2 ldmm 0915 = 1 I, ey = 14 2- ldmm 04915 = 1
Hiraen BT
Mrne Yiic Nra.c Msg Brc
kN kM kM %
TE.05 1.50 50.70 4.30 8.5
Brc
Anchor no. % Group N° Decisive Beta
1.2, 3 B5 1 Brgt

The imput 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 Softwars.
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Database version
=iz fischer
20/03/2025

FiXperience

Resistance to combined tensile and shear loads

By = [ypa = 011 < 1 @ Proof successful i5.03)

Information concerning the anchor plate

Base plate details
Plate thickness specified by user without proof t= 2mm

Profile type Maone

Technical remarks

All data and information in the software is based on fischer products and common engineering knowledge. Please
check all the proof results against local valid standards and approvals.

As fischer is not the design office, the attached is no guarantee for incomect input or assumptions. Any
recommendations have to be approved by the building-authority or project engineer. Results are valid only for
anchor system calculated in the attached. If any part of the system is changed, it will invalidate this report and new
calculations would be required.

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 camed out under due consideration of the
actions introduced by the anchors. For these verifications the additional provisions given in the current design method shall
he 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
he 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.

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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Date
FiXperience 2010372025
Installation data
Anchor
Anchor system fischer Injection system FIS V
Injection resin FIS % 410 C (other cartridge sizes Art-Mo. 531504 . m
available)
Fixing element Threaded rod FIS AM 10 x 150 8.8, Art -Mo. 517935
zinc plated steel, Properly Class 8.8 I
Accessones FIS MR Plus Art-Mo. 545853
Dispenser FIS AC Art-No. 96497
Blow-out pump ABG big Art-Mo. 567792
BsD 12 Art-Mo. 1490
SDS Chuck with intemal thread M2 Art-Mo. 530332
Queattric Il 121100160 Art -Mo. 549832
or alternatively
FHD 12/200/330 Ari-Mo. 546597
Hammer drilling with or without
suction
Installation details
Thread diameter M 10
Drill hole diameter da =12 mm
Drill hole depth hz = 102 mm
Calculated anchorage hg = 100 mm
depth
Drrillirng method Hammer drilling
Borehole cleaning 4 times blowing,
4 times brushing,
4 times blowing
required activities according the
given instruction in the approval
Mo borehole cleaning required in
case of using a hollow drill bit, e.g.
fischer FHD.
Installation type Push-through installation
Annular gap Anmular gap filled
Maxirnum forque Tinst,max = 20.0 Nm
Socket size 17 mm
Base plate thickness t=2mm
Total fixing thickness fe =2 mm
T, mia
Yolume of resin per drill 8 mld scale divisions
hole

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 Softeare.
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1
L

- C-FIX 1.127.0.0 .
. Database versiaon
2523130205 iIScner
- Date
FiXperience 20/03/2025
Base plate details o
=l
Base plate material Mot available o
Base plate thickness t=2mm t ©1
Clearance hole in base dr=14 mm
plate 2
Attachment .
'I:l'_\ - 4
Profile type Mane
bt
Anchor coordinates Q2 Q3
x ¥ =
Anchor no. mm mim
1 B0 80
2 60 50 365 B0 60 36.5
3 B0 60
: 193

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 Softwars.
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CFIX 1.127.0.0

==z  fischer

FiXperience

ENSO-Datasheet
Anchor

Injection resin FISvV410C
Fixing element Threaded rod FIS AM 10 x 150 8.8, .
zinc plated steel, Property Class 8.8

Characteristic resistances "

Characteristic resistance for steel failure under tension
Characteristic resistance 88 M=ks kM 47.00
Partial safety factor Yot si - 1.50

Characteristic bond strength for concrete C20/25 21
Mon-cracked TRE, T N'mm? 1.0
Partial safety factor Yoz - 1.50

. Characteristic resistance for concrete cone failure and spalling
Effective anchorage depth hes mm 100
Factor k for uncracked concrete kuer - 1010

Characteristic distances for member thickness 130 mm
Partial safety factor Yoo - 1.50

Minimum dimensions and measures

min. member thickness hmin mm 100
min. spacing Smin mm 45
min. edge distance cmin mm 45

1) For all not listet parameters see ENS0-Design method.

2) Dirilling method Hammer drilling
Dwill hele condition diry hale
Temperatmre range 24 °C long term temperature, 40 *C short term temperature

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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5. Strength and deflection check of roof glass panel

Deflection limit for glass panels are L/100. (L=short span)
For glass units which has 1000mm width, deflection limit is 10mm.

The allowable stresses are provided in the table below.

Table 1: Allowable bending stress (short term & long term) Unit: kg/cm?
Glass Type Thickness Average Breaking Allowable Stress
(mm) Stress Short Term Long Term
Surface Surface | Surface | Surface | Surface | Surface
ocC ce cac cae cac cae
Float Glass: 2,3,5,68 500 360 250 180 100 70
Clear Float
Bronze Float 10 450 360 250 180 100 70
Dark Grey Float
12,15,19 375 360 200 180 80 70
Heat Strengthened Glass 6,8,10 800 720 450 360 300 250
Tempered Glass 45,6,8,10,12,15,19 1500 1100 750 500 500 350
Wired, Uni-wired 6.8,10 375 200 200 100 80 40
Polished plate glass

NOTE: Glass must be clean cut for applicability of table values.

1000

Layers
4mm Tempered Glass

0.76PVB
4mm Tempered Glass

5200

Front view of glass panel
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+0.00
+0.00
+0.00
+0.00
+0.00
+0.00
+0.00
+0.00
+0.00
+0.00
+0.00
+0.00
+0.00
+0.00
+0.00
+0.00
+0.00
+0.00
+0.00

+0.00

{1.000e+000 . .000e+000

Finite elements model of glass panel
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-1.03

-1.55

-2.06

-2.58

-3.09

-3.61

-4.12

-4.64

-5.15

-5.67

-6.18

-6.70

=7

-7.73

-5.24

-8.76

-9.27

-9.79

-10.30

-10.82

Stress distribution of the glass panel under snow load

Check of allowable stress
0EM = 49 N/mm?*
omax = 11 N/mm? < 49 N/mm? OK
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+0.00

-0.26

-0.51

-0.77

-1.03

-1.29

-1.54

-1.80

-2.06

-2.31

-2.57

-2.83

-3.09

-3.34

-3.60

-3.86

-4.11

-4.37

-4.63

-4.89

3.615e-01 G.364e-012

Deformed shape of the glass panel under snow load

Deflection check,

Deflection limit Alim = 10mm

A < Alim must satisfy.

49 mm <10,00 mm A < Alim satisfies, OK
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