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İİİLL 

 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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 Design parameters 

 

 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 

 

 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 

 

 Materials 

 

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

 

ρS = 2700 kg/m3 (Density) 

fo=170 N/mm² (Yield stress) 

fu=205 N/mm² (Ultimate stress) 

E = 70 000 N/mm² (Elastic modulus) 

 

 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/m² 

For 44.2 glass cover, weight is 22.5 kg/m² 
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 Wind loads (W) and Snow loads (S) 
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Wind load analyses are performed according to EN 1991-1-4:2007. The results are 

presented below. 
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 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 
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 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 × 3500mm, roof cover: polycarbonate 

• Type 2: 5130mm × 3500mm, roof cover: 44.2 tempered glass 

• Type 3: 6130mm × 3000mm, roof cover: polycarbonate 

• Type 4: 6130mm × 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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Profıile descriptions(Marks) 
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Section properties of gutter profile 

 

Section properties of gutter cover profile 
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NOTE : Its not required to use reinforcement steel beams for gutter profile other than 

Type-2.  
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Section properties of rafter profile 

 

 
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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Finite elements model of wintergarden Type-2 
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Weight loads on finite elements model (G) 
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Snow loads on finite elements model (S1) 
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Wind loads on finite elements model (W - Uplift) 
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M3 Moment diagram of wintergarden structure 
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Axial force diagram for columns 
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Deformed shape and deflection check of wintergarden 

For gutter beam 

L=5000mm 

∆lim=5000/300=16,66mm 

∆=11,7mm < 16,66 mm OK 

For rafter beam-relative to endpoints 

L=3500mm 

∆lim=3500/300=11,66mm 

∆=7,10mm < 11,66 mm OK 
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Demand capacity ratio for aluminum profiles 
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 Strength check of structural connections 

 

4.1.1. Strength check for chemical anchor of SCB (See page 15)  

 

Support reactions of superstructure connection 

Tension : 0.73 kN 

Shear : 2.73 kN 
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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. 
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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 Ø4.8mm 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. 
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Gutter beam is transferring 4 kN tensile force to column 

4 x Ø4.8mm Screw is subjected to 4 kN shear force. 

1 x Ø4.8mm Screw is subjected to 1 kN shear force. 
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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 

 

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. 
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 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. 

 
 

 
Front view of glass panel 
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Finite elements model of glass panel 
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Stress distribution of the glass panel under snow load 

 

 

Check of allowable stress 

𝜎𝐸𝑀 = 49  𝑁/𝑚𝑚² 
𝜎 max = 11  𝑁/𝑚𝑚2 <   49  𝑁/𝑚𝑚2  𝑂𝐾 
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Deformed shape of the glass panel under snow load 

 

Deflection check, 

Deflection limit ∆lim = 10mm 

∆ < ∆lim must satisfy. 

4.9 mm <10,00 mm      ∆ < ∆lim satisfies, OK 


