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1. INTRODUCTION 

 

This design calculation is to justify the structural elements of Glazed Wall in the proposed Child 

Care Centre in Turramurra. 

 

The facade system is designed to sustain the dead load, live load, earthquake load and wind load 

according to Structural design actions_ Wind actions as per AS/NZS 1170:2:2021. 

 

The facade system will be fixed to parent concrete structure using post fixed anchors. 

 

Load path for Glazed Wall 

 

Load Path          Loading on Glass          Aluminum/Steel Frame          Fixings          Concrete 

Structure 

 

 
 

Framing Elevation for Glazed Wall 
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2. MATERIAL 

 

Sr. No. Member Remarks Grade (MPa) 

1 RHS_100x50x4 
Horizontal Framing Main 

Member 
Steel-350/450 

2 RHS_200x100x5 Verticals/Mullions Main Frame Steel-350/450 

3 RHS_200x200x5 
Horizontal Framing Member 

(TBC) 
Steel-350/450 

4 RHS_100x50x3.2 
Horizontal Framing Secondary 

Member 

Aluminium-

110 

 

 

3. CODES CONSIDERED 

Following codes are referred for analysis and design of Glazed Wall structure. 

 
 AS/NZS 1170.0. 2002  - Structural Design Actions Part 0: General principles  

 AS/NZS 1170.1. 2002  - Structural Design Actions Part 1: Permanent, imposed, and other 

actions  

 AS/NZS 1170.2.2021  - Structural Design Actions Part 2: Wind Actions  

 AS/NZS 4100:1998  - Steel Structures  

 AS/NZS 2047:1999  - Windows in Buildings Selection & Installation 

 AS/NZS 1664:1997  - Aluminium Structures_Part-1 

 AS/NZS 1170.4  - Structural Design Actions Part 4: Earthquake actions 

 AS 1288   - Glass Buildings 

 AS 5216   - Design of Post Installed & Cast-In Fastening in Concrete 

 AS 1530.4   - Fire Resistance Tests for Elements of Construction 
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4. STAAD MODELLING OF GLAZED WALL 

 

Refer below images showing normal & render 3D view of Glazed Wall modeled in STAAD 

Pro software 

 

 
3D view of Glazed Wall 
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3D render view of entire structure 
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4.1. GEOMETRY DATA 

 

 
Façade Geometry 
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4.2. MEMBER PROPERTIES 

 

1.  100 X 50 X 4.0  RHS – Steel Members:  

 

 
100 X 50 X 4.0 RHS 
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2. 200 X 100 X 5.0 RHS – Steel Members:  

 

 

200 X 100 X 5.0 RHS 
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3. 200 X 200 X 5 RHS – Steel Members :  

 

 

200 X 200 X 5 RHS 
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4. 100 X 50 X 3.2 RHS – Aluminium Members :  

 

 

100 X 50 X 3.2 RHS - Aluminum Member Sections 
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4.3. MEMBER RELEASES 

 

Refer below images shows member has been released at both ends. 

 

   
  

 
Moment Release 
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4.4. SUPPORT CONDITION  

 

Pinned supports & fixed but supports have been assigned in StaadPro Model. 

 

Refer below image showing location of these supports in STAAD model. 

 

 
Pinned Supports 
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Fixed But Supports 
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5. LOADING 

 

Load cases: 

1. DL: Dead Load 

2. LL: Live load 

3. WL: Wind Load 

4. EL: Earthquake Load 

 

5.1. DL: Dead Load 

 

1. Self-weight of framing members 

 

 
Self-weight of Members 
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2. Glass Panel load for Glaze Wall 13.52mm glass, 

 
Glass panel = 26 kN/m

3
 x 13.52 mm x 2.6m height   = 0.92 kN/m  

Glass panel = 26 kN/m
3
 x 13.52 mm x 2.305m height  = 0.82 kN/m 

Glass panel = 26 kN/m
3
 x 13.52 mm x 1.245m height  = 0.44 kN/m 

Glass panel = 26 kN/m
3
 x 13.52 mm x 1.035m height  = 0.37 kN/m 

 

 
Glass Panel Load 
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3. Glass Door load on top & bottom pivot 

 

Self-weight of 17.52mm thick glass door  = 26 kN/m
3
 x 17.52 mm x1.2m width x 

2.6m height  

= 1.43 kN 

 

Moment due to self-weight  = 1.43 kN x 1.2m width 

     = 1.72 kN.m 

 

Moment converted to couple = 1.72 kN.m / 2.6m height 

     = 0.67 kN 

 

Above derived 0.67 kN point load has been applied on pivot point in both direction as to 

satisfy both condition of door open & door closed. 

 

 
Door Open & Closed Position 
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4. Roof Façade Dead Load 

 

 

Roof Façade Dead Load 
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5.2. LL: Live Load 

 

1. Live load on Facade 

 

 
 

For live load application, 0.6 kN/m
2
 applied as UDL.  

 

 
Live load on Facade 
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2. Glass Door live load on top & bottom pivot 

 

Live load on glass door  = 0.6 kN/m
2
 x1.2m width x 2.6m height  

= 1.872 kN 

 

Assuming half load on top pivot & half load on bottom pivot has been transferred 

 = 1.872 kN / 2 

 = 0.94 kN 

 

 
Live load on Door 
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3. Roof Façade Live Load 

 

 

Roof Façade Live Load 
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5.3. WL: Wind Load 
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1. Wind Load (Pressure) 

 

  
 

 

 
Wind load on Facade 
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2. Wind Load (Pressure) on Glass Door 

 

Wind load on glass door  = 0.98 kN/m
2
 x1.2m width x 2.6m height  

= 3.06 kN 

 

Assuming half load on top pivot & half load on bottom pivot has been transferred 

 = 3.06 kN / 2 

 = 1.53 kN 

 

 
Wind load on Door 
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3. Wind Load (Pressure) of Roof  Façade 

 

 
Roof Façade Wind Load (Pressure) 
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4. Wind Load (Suction) 

 

  
 

 

 
Wind load on Facade 
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5. Wind Load (Suction) on Glass Door 

 

Wind load on glass door  = 0.71 kN/m
2
 x1.2m width x 2.6m height  

= 2.22 kN 

 

Assuming half load on top pivot & half load on bottom pivot has been transferred 

 = 2.22 kN / 2 

 = 1.11 kN 

 

 
Wind load on Door 
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6. Wind Load (Suction) of Roof  Façade 

 

 
Roof Façade Wind Load (Suction) 
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5.4. EQ: Earthquake Load 

 

 
 

 

 
Earthquake Load in X direction 
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Earthquake Load in Z direction 
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6. LOAD COMBINATIONS 

Load combinations as per AS/NZS 1170.0.2002 Structural Design Actions 

 

Design load combinations 

 

101.  1.35 G 

102.  1.2 G + 1.5 Q 

103.  1.2 G + WL-Z (PRESSURE) + 0.6Q 

104.  0.9 G + WL-Z (PRESSURE) 

105.  1.2 G + WL-Z (SUCTION) + 0.6Q 

106.  0.9 G + WL-Z (SUCTION) 

107.  1.0 G + EQX + 0.6 Q 

108.  1.0 G - EQX + 0.6 Q 

109.  1.0 G + EQZ + 0.6 Q  

110.  1.0 G - EQZ + 0.6 Q 

 

Service load combinations 

 

201.  1.0 G 

202.  1.0 G + 0.7 Q 

203.  1.0 G + 0.65WL-Z (PRESSURE) + 0.6 Q 

204.  1.0 G + 0.65WL-Z (SUCTION) + 0.6 Q 

205.  1.0 G + WL-Z (PRESSURE) 

206.  1.0 G + WL-Z (SUCTION) 

207   1.0 G + EQX 

208   1.0 G - EQX 

209   1.0 G + EQZ  

210   1.0 G – EQZ  
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7. ANALYSIS & DESIGN RESULTS 

 

7.1 UTILITY CHECK 

 

Below images shows value ranges for utility ratios & colored diagrams to understand 

utilization of structural members. 

 

 
Utility ratio ranges for detailed diagram 
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Below image shows that failed members (i.e., members having utility ratio more than 1) will be 

highlighted with red colors, if any. It can be seen from below image that all members are green. 

Hence, all members have passed in design. 

 

 
Detailed colored diagram of utility ratios 
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7.2 DEFLECTION CHECK 

 

 Horizontal Deflection 

Refer below table shows nodal displacement for serviceability load combinations. 

 

 
 

Refer below image shows deflection diagram for serviceability load combinations. 
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From above displacement summary, 

Maximum horizontal displacement of structure in Z direction = 17.030 mm 

 

Permissible Horizontal deflection  = Height /250 = 7645 mm /250 = 30.58 mm 

Actual maximum Horizontal deflection = 17.03 mm   30.58 mm ……..(Hence, OK) 

 Vertical Deflection 

Refer below image shows member deflection for serviceability load combinations. 

 

  
From above displacement diagram, 

Maximum vertical displacement of structure in Y direction = 0.214 mm 

 

Permissible Vertical deflection  = Span /250 = 1200 mm /250 = 4.8 mm 

Actual maximum Vertical deflection  = 0.214 mm   4.8 mm …….(Hence, OK) 
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7.3 SUPPORT REACTION 

 

Refer below image showing supports. 

 

 
Supports with Node Numbers 
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SUPPORT REACTIONS FOR SERVICEABILITY COMBINATIONS: 

 

Node L/C 
Force-X 

kN 
Force-Y 

kN 
Force-Z 

kN 

1 1 0.229 3.88 0 

  2 0 0.158 1.579 

  3 0 0.285 1.907 

  4 0 -0.131 -2.633 

  5 -0.074 -0.048 0 

  6 0 0 -0.139 

6 1 -0.036 0 0 

  2 0 0 1.219 

  3 -0.001 0 1.455 

  4 0 0 -2.008 

  5 -0.176 0 0 

  6 0 0 -0.115 

7 1 -0.172 6.848 0 

  2 0 0.813 2.448 

  3 0 1.474 3.026 

  4 0 -0.68 -4.177 

  5 -0.259 0.001 0 

  6 0 0 -0.194 

12 1 -0.016 0 0 

  2 0 0 2.812 

  3 -0.001 0 3.325 

  4 0 0 -4.589 

  5 -0.205 0 0 

  6 0 0 -0.236 

13 1 -0.075 6.656 0 

  2 0 0.733 2.613 

  3 0 1.33 3.209 

  4 0 -0.613 -4.429 

  5 -0.224 0 0 

  6 0 0 -0.203 

18 1 -0.015 0 0 

  2 0 0 2.811 

  3 0 0 3.323 

  4 0 0 -4.587 

  5 -0.206 0 0 

  6 0 0 -0.227 

19 1 -0.046 6.703 0 

  2 0 0.756 2.652 

  3 0 1.371 3.253 

  4 0 -0.633 -4.49 

  5 -0.213 0 0 
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  6 0 0 -0.204 

24 1 -0.016 0 -0.002 

  2 0 0 2.779 

  3 0 0 3.285 

  4 0 0 -4.538 

  5 -0.206 0 0 

  6 0 0 -0.226 

25 1 -0.031 6.674 0.001 

  2 0 0.74 2.66 

  3 0 1.342 3.262 

  4 0 -0.619 -4.5 

  5 -0.21 0 0 

  6 0 0 -0.204 

30 1 -0.016 0 -0.005 

  2 0 0 2.748 

  3 0 0 3.249 

  4 0 0 -4.493 

  5 -0.207 0 0 

  6 0 0 -0.224 

31 1 -0.007 6.635 0.013 

  2 0 0.715 2.676 

  3 0 1.297 3.29 

  4 0 -0.599 -4.52 

  5 -0.209 0 0 

  6 0 0 -0.204 

36 1 -0.016 0 -0.023 

  2 0 0 2.715 

  3 0 0 3.197 

  4 0 0 -4.453 

  5 -0.207 0 0 

  6 0 0 -0.221 

37 1 0.066 6.597 0.053 

  2 0 0.691 2.739 

  3 0 1.253 3.393 

  4 0 -0.578 -4.594 

  5 -0.209 0 0 

  6 0 0 -0.204 

42 1 -0.017 0 0.063 

  2 0 0 2.85 

  3 0 0 3.418 

  4 0 0 -4.612 

  5 -0.207 0 0 

  6 0 0 -0.219 

43 1 0.292 6.613 -0.334 

  2 0 0.695 3.858 
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  3 0 1.26 5.214 

  4 0 -0.581 -5.915 

  5 -0.209 0 0 

  6 0 0 -0.204 

48 1 -0.019 0 0.145 

  2 0 0 2.974 

  3 0 0 3.62 

  4 0 0 -4.759 

  5 -0.207 0 0 

  6 0 0 -0.22 

49 1 0.096 6.632 0.021 

  2 0 0.713 2.847 

  3 0 1.293 3.568 

  4 0 -0.596 -4.722 

  5 -0.21 0 0 

  6 0 0 -0.204 

54 1 -0.018 0 0.078 

  2 0 0 2.878 

  3 0 0 3.461 

  4 0 0 -4.647 

  5 -0.206 0 0 

  6 0 0 -0.222 

55 1 0.013 6.641 0.017 

  2 0 0.724 2.68 

  3 0 1.312 3.297 

  4 0 -0.605 -4.522 

  5 -0.213 0 0 

  6 0 0 -0.204 

60 1 -0.017 0 -0.017 

  2 0 0 2.755 

  3 0 0 3.247 

  4 0 0 -4.51 

  5 -0.206 0 0 

  6 0 0 -0.223 

61 1 0.008 6.622 0.003 

  2 0 0.711 2.617 

  3 0 1.289 3.216 

  4 0 -0.595 -4.434 

  5 -0.224 0 0 

  6 0 0 -0.202 

66 1 -0.017 0 -0.007 

  2 0 0 2.8 

  3 0 0 3.305 

  4 0 0 -4.574 

  5 -0.205 0 0 



Design Calculation Report for Glazed wall  44 
 

  6 0 0 -0.225 

67 1 0.079 6.807 0 

  2 0 0.768 2.448 

  3 0 1.393 3.026 

  4 0 -0.642 -4.177 

  5 -0.26 -0.001 0 

  6 0 0 -0.193 

72 1 -0.016 0 -0.003 

  2 0 0 2.808 

  3 0.001 0 3.318 

  4 0 0 -4.584 

  5 -0.205 0 0 

  6 0 0 -0.234 

73 1 -0.247 3.929 0 

  2 0 0.172 1.579 

  3 0 0.312 1.907 

  4 0 -0.144 -2.632 

  5 -0.075 0.048 0 

  6 0 0 -0.142 

78 1 0.013 0 0 

  2 0 0 1.219 

  3 0.001 0 1.454 

  4 0 0 -2.007 

  5 -0.176 0 0 

  6 0 0 -0.115 
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1. INTRODUCTION 

 

This design calculation is to justify the structural elements of Glazed Roof in the proposed Child 

Care Centre in Turramurra. 

 

The facade system is designed to sustain the dead load, live load, earthquake load and wind load 

according to Structural design actions_ Wind actions as per AS/NZS 1170:2:2021. 

 

The facade system will be fixed to parent concrete structure using post fixed anchors. 

 

Load path for Glazed Roof 

 

Load Path          Loading on Glass          Aluminum/Steel Frame          Fixings          Concrete 

Structure 

 

 

 

Framing Plan for Glazed Roof 
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2. MATERIAL 

 

Sr. No. Member Remarks Grade (MPa) 

1 SHS_200x200x5 Framing Main Member Steel-350/450 

2 RHS_200x100x5 Framing Main Frame Steel-350/450 

2 RHS_200x100x6 Framing Main Frame Steel-350/450 

3 RHS_100x50x3.0 Framing Secondary Member 
Aluminium-

110 

4 RHS_100x50x1.8 Framing Secondary Member 
Aluminium-

110 

 

 

3. CODES CONSIDERED 

Following codes are referred for analysis and design of Glazed Roof structure. 

 
 AS/NZS 1170.0. 2002  - Structural Design Actions Part 0: General principles  

 AS/NZS 1170.1. 2002  - Structural Design Actions Part 1: Permanent, imposed, and other 

actions  

 AS/NZS 1170.2.2021  - Structural Design Actions Part 2: Wind Actions  

 AS/NZS 4100:1998  - Steel Structures  

 AS/NZS 2047:1999  - Windows in Buildings Selection & Installation 

 AS/NZS 1664:1997  - Aluminium Structures_Part-1 

 AS/NZS 1170.4  - Structural Design Actions Part 4: Earthquake actions 

 AS 1288   - Glass Buildings 

 AS 5216   - Design of Post Installed & Cast-In Fastening in Concrete 

 AS 1530.4   - Fire Resistance Tests for Elements of Construction 

 AS1288 – 2006  -Glass-in-buildings-Selection-and-installation 
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4. DESIGN OF GLASS 
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Glass design is safe in lower thickness. Hence, provided glass thickness DGU 13.52mm heat 

strengthened, 12 air argon and 11.52mm is safe. 
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5. STAAD MODELLING OF GLAZED ROOF 

 

Refer below images showing normal & render 3D view of Glazed roof modeled in STAAD 

Pro software 

 

 
3D view of Glazed roof 
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3D render view of entire structure 
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 GEOMETRY DATA 5.1.

 

  
Façade Geometry 
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 MEMBER PROPERTIES 5.2.

 

1.  200 X 200 X 5.0  SHS – Steel Members:  

 

 
200 X 200 X 5.0 SHS 
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2. 200 X 100 X 5.0 RHS – Steel Members:  

 

 

200 X 100 X 5.0 RHS 
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3. 200 X 100 X 6.0 RHS – Steel Members:  

 

 
 

200 X 100 X 6.0 RHS 
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4. 100 X 50 X 3.0 RHS – Aluminium Members : 

 

 

100 X 50 X 3.0 RHS - Aluminum Member Sections 
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5. 100 X 50 X 1.8 RHS – Aluminium Members :  

 

 

100 X 50 X 1.8 RHS - Aluminum Member Sections 

 MEMBER RELEASES 5.3.

 

Refer below images shows member has been released at both ends. 
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Moment Release 
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 SUPPORT CONDITION  5.4.

 

Pinned and fixed but vertical and horizontal supports (Glaze wall mullion support at 1.2m 

c/c) have been assigned in STAAD Pro Model. 

 

Refer below image showing location of these supports in STAAD model. 

 

 
Pinned Supports 
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Fixed but vertical Supports 
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Fixed but vertical & horizontal Supports 
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Fixed but vertical & horizontal Supports 
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6. LOADING 

 

Load cases: 

1. DL: Dead Load 

2. LL: Live load 

3. WL: Wind Load (Pressure) 

4. WL: Wind Load (Suction) 

5. EL: Earthquake Load-X direction 

6. EL: Earthquake Load-Z direction 

7. TL: Temperature Load 

 

 DL: Dead Load 6.1.

 

1. Self-weight of framing members 

 

 

 
Self-weight of Members 
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2. Glass Panel load for Glaze roof (13.52mm + 11.52mm) glass, 

 
Glass panel load = 26 kN/m

3
 x (13.52mm + 11.52mm)  = 0.651 kN/m

2 
 

 

 
Glass Panel Load 
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3. Glass supported aluminum framing load  = 0.1 kN/m 

 

 
Aluminum framing load 
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4. Gutter load = 10 kN/m
3
 x 0.15 x 0.3 = 0.45 kN/m 

 
Gutter load 

 

 

Load from glaze wall 
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 LL: Live Load 6.2.

 

1. Live load on Facade 

 

 
 

For live load application, 0.6 kN/m
2
 applied as UDL.  

 

 
Live load on Facade 
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Load from glaze wall 
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 WL: Wind Load 6.3.

 



Design Calculation Report for Glazed Roof  30 
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Wind pressure = =0.6 x 37.35^2/1000 = 0.837 kN/m
2
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6.3.1. Wind Load on glass in +Z direction 

 

Wind Load on Glass = 0.837 kN/m
2
 x -1.3(Cpe) = -1.088 kN/m

2
 

  
Wind load on Façade 

 
Load from glaze wall 
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6.3.2. Wind Load on Glass in –Z direction 

 

Wind load on glass = 0.837 kN/m
2
 x -0.6 (Cpe) = -0.502 kN/m

2
 

  
 Wind load on Façade 

 

 
Load from glaze wall 



Design Calculation Report for Glazed Roof  36 
 

 EQ: Earthquake Load 6.4.

 

 
 

6.4.1. Earthquake Load in X direction 

  

 

 
Earthquake Load in X direction 
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Load from glaze wall 

 

 

6.4.2. Earthquake Load in Z direction 

 

 

 
Earthquake Load in Z direction 
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Load from glaze wall 
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 TL: Temperature Load 6.5.

 

 
 

 
Temperature Load 

 

 

 

 

 

 



Design Calculation Report for Glazed Roof  40 
 

7. LOAD COMBINATIONS 

Load combinations as per AS/NZS 1170.0.2002 Structural Design Actions 

 

Design load combinations 

 

101.  1.35 G + 1.25 T 

102.  1.2 G + 1.5 Q + 1.25 T 

103.  1.2 G + WL-Z (PRESSURE) + 0.6Q + 1.25 T 

104.  0.9 G + WL-Z (PRESSURE) + 1.25 T 

105.  1.2 G + WL-Z (SUCTION) + 0.6Q + 1.25 T 

106.  0.9 G + WL-Z (SUCTION) + 1.25 T 

107.  1.0 G + EQX + 0.6 Q + 1.25 T 

108.  1.0 G - EQX + 0.6 Q + 1.25 T 

109.  1.0 G + EQZ + 0.6 Q + 1.25 T 

110.  1.0 G - EQZ + 0.6 Q + 1.25 T 

 

Service load combinations 

 

201.  1.0 G + 1.0 T 

202.  1.0 G + 0.7 Q + 1.0 T 

203.  1.0 G + 0.65WL-Z (PRESSURE) + 0.6 Q + 1.0 T 

204.  1.0 G + 0.65WL-Z (SUCTION) + 0.6 Q + 1.0 T 

205.  1.0 G + WL-Z (PRESSURE) + 1.0 T 

206.  1.0 G + WL-Z (SUCTION) + 1.0 T 

207   1.0 G + EQX + 1.0 T 

208   1.0 G – EQX + 1.0 T 

209   1.0 G + EQZ + 1.0 T 

210   1.0 G – EQZ + 1.0 T  
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8. ANALYSIS & DESIGN RESULTS 

 

 UTILITY CHECK 8.1.

 

Below images shows value ranges for utility ratios & colored diagrams to understand 

utilization of structural members. 

 

 
Utility ratio ranges for detailed diagram 
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Below image shows that failed members (i.e., members having utility ratio more than 1) will be highlighted with red colors, if any. It can be seen 

from below image that all members are green. Hence, all members have passed in design. 
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Detailed colored diagram of utility ratios 
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 BEAM NUMBER 8.2.

 

 
Beam Numbers 
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Beam Numbers 
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 MEMBER DESIGN 8.3.

 

For three different type of member property governing member design calculation is given as below: 

 

8.3.1. R2 - RHS 200x100x5: 
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Geometry data of Rafter R2: 

 

 
                                                                 Beam number    

 

 
Node number   

 

 Analysis results for R2 rafter 

 

  
Governing Bending Moment Diagram – 102-1.2G+1.5Q+1.25T 
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Shear Force(Fy) Diagram Diagram – 102-1.2G+1.5Q+1.25T  

 

 
Shear Force(Fz) Diagram Diagram – 102-1.2G+1.5Q+1.25T  

 

 

 

 
Axial Force(Fx) Diagram Diagram – 102-1.2G+1.5Q+1.25T  
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Member forces table for Rafter R2: 

 

 

 
 

 

 

 

 

  



Design Calculation Report for Glazed Roof  50 
 

8.3.2. Design calculation of – R2 - RHS 200x100x5: 

 

 
Max. Utilization ratio for beam number 667
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 Beam no.: 667 - Design calculation for Maximum bending moment 
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 Beam no.: 655 - Design calculation for Maximum Shear Force 
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8.3.3. DEFLECTION CHECK 

 

 Deflection 

Refer below image shows deflection diagram for governing serviceability load combination 

202. 1.0 G + 0.7 Q + 1.0 T. 

 

 

 

 
 

 

From above displacement diagram, 

Maximum net vertical deflection of member in Y direction = 28.5 mm 

 

Permissible Vertical deflection  = Span /250 = 7200 mm / 250 = 28.8 mm 

Actual maximum Vertical deflection  = 28.5 mm   28.8 mm ……. (Hence, OK) 
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8.3.4. R3 - RHS 200x100x6: 
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Geometry data of Rafter R3: 

 

 

 
                                                                 Beam number    

 

 
Node number   

 

 Analysis results for R3 rafter 

 

 

 
Governing Bending Moment Diagram – 102-1.2G+1.5Q+1.25T 
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Shear Force(Fy) Diagram Diagram – 102-1.2G+1.5Q+1.25T  

 

 

 
Shear Force(Fz) Diagram Diagram – 102-1.2G+1.5Q+1.25T  

 

 

 

 
Axial Force(Fx) Diagram Diagram – 102-1.2G+1.5Q+1.25T  
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Member forces table for Rafter R3: 
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8.3.5. Design calculation of – R3 - RHS 200x100x6: 

 

 
Max. Utilization ratio for beam number 60
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 Beam no.: 60 - Design calculation for Maximum bending moment 
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 Beam no.: 72 - Design calculation for Maximum Shear Force 
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8.3.6. DEFLECTION CHECK 

 

 Deflection 

Refer below image shows deflection diagram for governing serviceability load combination 

202. 1.0 G + 0.7 Q + 1.0 T. 

 

 

 

 
 

 

From above displacement diagram, 

Maximum net vertical deflection of member in Y direction = 28.2 mm 

 

Permissible Vertical deflection  = Span /250 = 7200 mm / 250 = 28.8 mm 

Actual maximum Vertical deflection  = 28.2 mm   28.8 mm ……. (Hence, OK) 
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8.3.7. R6 - RHS 200x200x5: 
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Geometry data of Rafter R6: 

 

  
                                                                 Beam number    

 

 
Node number   

 

 Analysis results for R6 rafter 

 

 

 
Governing Bending Moment Diagram – 102-1.2G+1.5Q+1.25T 
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Shear Force(Fy) Diagram Diagram – 102-1.2G+1.5Q+1.25T  

 

 

 
Shear Force(Fz) Diagram Diagram – 102-1.2G+1.5Q+1.25T  

 

 

 

 
Axial Force(Fx) Diagram Diagram – 102-1.2G+1.5Q+1.25T  
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Member forces table for Rafter R6: 
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8.3.8. Design calculation of R6 - RHS 200x200x5: 

 

 
Max. Utilization ratio for beam number 406
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 Beam no.: 406 - Design calculation for Maximum bending moment 
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 Beam no.: 408 - Design calculation for Maximum Shear Force 
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8.3.9. DEFLECTION CHECK 

 

 Deflection 

Refer below image shows deflection diagram for governing serviceability load combination 

202. 1.0 G + 0.7 Q + 1.0 T. 

 

 

 

 
 

 

From above displacement diagram, 

Maximum net vertical deflection of member in Y direction = 10.1 mm 

 

Permissible Vertical deflection  = Span /250 = 5100 mm / 250 = 20.4 mm 

Actual maximum Vertical deflection  = 10.1 mm   20.4 mm ……. (Hence, OK) 
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 SUPPORT REACTION 8.4.

 

Refer below image showing supports. 

 

 
Supports with Node Numbers
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SUPPORT REACTIONS FOR ULS LOAD COMBINATIONS: 

 

Node L/C Force-X kN Force-Y kN Force-Z kN 

8 101 0 7.57 20.46 

 102 0 9.77 15.75 

 103 0 4.27 14.86 

 104 0 1.37 16.75 

 105 0 6.25 23.71 

 106 0 3.35 25.59 

 107 0 6.82 18.58 

 108 0 6.82 18.57 

 109 0 6.82 18.49 

 110 0 6.82 18.65 

9 101 0 9.32 2.74 

 102 0 14.5 3.71 

 103 0 3.25 3.89 

 104 0 -1.31 3.51 

 105 0 7.3 2.07 

 106 0 2.74 1.68 

 107 0 9.39 3.13 

 108 0 9.39 3.13 

 109 0 9.39 2.62 

 110 0 9.39 3.64 

15 101 -0.13 9.14 3.83 

 102 -0.13 14.34 2.64 

 103 -0.13 3.11 2.42 

 104 -0.13 -1.41 2.89 

 105 -0.13 7.15 4.65 

 106 -0.13 2.63 5.12 

 107 -1 9.26 3.35 

 108 0.74 9.26 3.35 

 109 -0.13 9.26 2.98 

 110 -0.13 9.26 3.72 

16 101 0 8.91 2.41 

 102 0 14 3.24 

 103 0 2.99 3.4 

 104 0 -1.42 3.07 

 105 0 6.96 1.84 

 106 0 2.54 1.5 

 107 0 9.03 2.74 

 108 0 9.03 2.75 

 109 0 9.03 2.27 

 110 0 9.03 3.21 

22 101 -0.04 8.67 -0.46 

 102 -0.02 13.8 0.63 
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 103 -0.01 2.78 0.84 

 104 -0.02 -1.58 0.4 

 105 -0.06 6.75 -1.22 

 106 -0.07 2.38 -1.66 

 107 -0.86 8.86 -0.03 

 108 0.8 8.86 -0.02 

 109 -0.03 8.86 -0.51 

 110 -0.03 8.86 0.46 

23 101 0 8.6 2.9 

 102 0 13.53 3.73 

 103 0 2.89 3.89 

 104 0 -1.38 3.56 

 105 0 6.72 2.32 

 106 0 2.45 1.99 

 107 0 8.73 3.23 

 108 0 8.73 3.23 

 109 0 8.73 2.78 

 110 0 8.73 3.69 

29 101 -0.15 8.56 -32.09 

 102 -0.2 13.59 -14.25 

 103 -0.2 2.77 -10.9 

 104 -0.19 -1.53 -18.02 

 105 -0.12 6.67 -44.38 

 106 -0.1 2.37 -51.5 

 107 -0.98 8.74 -24.98 

 108 0.64 8.74 -24.92 

 109 -0.16 8.74 -26.46 

 110 -0.17 8.74 -23.43 

30 101 0 8.8 4.37 

 102 0 13.81 5.2 

 103 0 2.97 5.35 

 104 0 -1.38 5.02 

 105 0 6.87 3.81 

 106 0 2.52 3.48 

 107 0 8.91 4.69 

 108 0 8.91 4.71 

 109 0 8.91 4.3 

 110 0 8.91 5.11 

36 101 -0.39 0.91 7.13 

 102 -0.39 1.09 7.34 

 103 -0.39 0.58 7.39 

 104 -0.39 0.27 7.3 

 105 -0.39 0.76 6.98 

 106 -0.39 0.45 6.89 
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 107 -1.97 0.79 7.25 

 108 1.18 0.79 7.18 

 109 -0.39 0.79 7.03 

 110 -0.39 0.79 7.4 

37 101 0.11 0.58 -7.4 

 102 0.14 0.74 -1.8 

 103 0.14 0.33 -0.73 

 104 0.21 0.12 -2.97 

 105 0.14 0.48 -11.27 

 106 0.21 0.26 -13.51 

 107 -2.49 0.52 -5.09 

 108 2.86 0.52 -5.22 

 109 0.18 0.52 -5.51 

 110 0.18 0.52 -4.81 

38 101 0 0.65 10.17 

 102 0 0.85 11.97 

 103 0 0.37 12.32 

 104 0 0.11 11.6 

 105 0 0.54 8.92 

 106 0 0.29 8.2 

 107 0 0.59 10.89 

 108 0 0.59 10.9 

 109 0 0.59 10.75 

 110 0 0.59 11.03 

50 101 0 2.23 0 

 102 0 3.23 0 

 103 0 0.98 0 

 104 0 -0.02 0 

 105 0 1.79 0 

 106 0 0.79 0 

 107 0 2.15 0 

 108 0 2.15 0 

 109 0 2.15 0 

 110 0 2.15 0 

51 101 0 1.9 0 

 102 0 2.77 0 

 103 0 0.82 0 

 104 0 -0.04 0 

 105 0 1.52 0 

 106 0 0.67 0 

 107 0 1.84 0 

 108 0 1.84 0 

 109 0 1.84 0 

 110 0 1.84 0 
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52 101 0 1.99 0 

 102 0 2.89 0 

 103 0 0.86 0 

 104 0 -0.04 0 

 105 0 1.59 0 

 106 0 0.7 0 

 107 0 1.92 0 

 108 0 1.92 0 

 109 0 1.92 0 

 110 0 1.92 0 

53 101 0 1.96 0 

 102 0 2.85 0 

 103 0 0.84 0 

 104 0 -0.03 0 

 105 0 1.57 0 

 106 0 0.69 0 

 107 0 1.9 0 

 108 0 1.9 0 

 109 0 1.9 0 

 110 0 1.9 0 

54 101 0 1.95 0 

 102 0 2.83 0 

 103 0 0.84 0 

 104 0 -0.03 0 

 105 0 1.56 0 

 106 0 0.68 0 

 107 0 1.88 0 

 108 0 1.88 0 

 109 0 1.88 0 

 110 0 1.88 0 

56 101 0 -6.15 -1.32 

 102 0 -10.4 -0.68 

 103 0 -1.49 -0.46 

 104 0 1.85 -0.76 

 105 0 -4.69 -1.7 

 106 0 -1.36 -2 

 107 0 -6.53 -1.1 

 108 0 -6.53 -1.1 

 109 0 -6.53 -1.14 

 110 0 -6.53 -1.05 

57 101 0 4.03 4.3 

 102 0 5.7 7.18 

 103 0 1.88 7.78 

 104 0 0.14 6.6 
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 105 0 3.25 2.35 

 106 0 1.51 1.17 

 107 0 3.83 5.43 

 108 0 3.83 5.43 

 109 0 3.83 5.31 

 110 0 3.83 5.55 

58 101 0 2.2 0.31 

 102 0 2.79 4.7 

 103 0 1.27 5.52 

 104 0 0.45 3.77 

 105 0 1.82 -2.71 

 106 0 1 -4.46 

 107 0 1.96 2.06 

 108 0 1.96 2.08 

 109 0 1.96 1.62 

 110 0 1.96 2.52 

59 101 0 2.54 -0.05 

 102 0 3.37 4.37 

 103 0 1.36 5.2 

 104 0 0.36 3.43 

 105 0 2.09 -3.11 

 106 0 1.08 -4.87 

 107 0 2.33 1.71 

 108 0 2.33 1.73 

 109 0 2.33 1.48 

 110 0 2.33 1.96 

60 101 0 2.81 -18.31 

 102 0 3.64 -14.49 

 103 0 1.57 -13.77 

 104 0 0.49 -15.3 

 105 0 2.32 -20.94 

 106 0 1.24 -22.46 

 107 0 2.54 -16.79 

 108 0 2.54 -16.77 

 109 0 2.54 -16.99 

 110 0 2.54 -16.57 

61 101 0 1.86 0 

 102 0 2.69 0 

 103 0 0.82 0 

 104 0 -0.01 0 

 105 0 1.49 0 

 106 0 0.66 0 

 107 0 1.79 0 

 108 0 1.79 0 
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 109 0 1.79 0 

 110 0 1.79 0 

62 101 0 1.88 0 

 102 0 2.71 0 

 103 0 0.83 0 

 104 0 0 0 

 105 0 1.51 0 

 106 0 0.67 0 

 107 0 1.81 0 

 108 0 1.81 0 

 109 0 1.81 0 

 110 0 1.81 0 

63 101 0 1.93 0 

 102 0 2.8 0 

 103 0 0.85 0 

 104 0 -0.02 0 

 105 0 1.55 0 

 106 0 0.69 0 

 107 0 1.86 0 

 108 0 1.86 0 

 109 0 1.86 0 

 110 0 1.86 0 

64 101 0 1.95 0 

 102 0 2.82 0 

 103 0 0.85 0 

 104 0 -0.01 0 

 105 0 1.56 0 

 106 0 0.69 0 

 107 0 1.88 0 

 108 0 1.88 0 

 109 0 1.88 0 

 110 0 1.88 0 

65 101 0 1.87 0 

 102 0 2.72 0 

 103 0 0.82 0 

 104 0 -0.02 0 

 105 0 1.5 0 

 106 0 0.66 0 

 107 0 1.81 0 

 108 0 1.81 0 

 109 0 1.81 0 

 110 0 1.81 0 

66 101 0 2.14 0 

 102 0 3.06 0 
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 103 0 0.97 0 

 104 0 0.04 0 

 105 0 1.72 0 

 106 0 0.79 0 

 107 0 2.05 0 

 108 0 2.05 0 

 109 0 2.05 0 

 110 0 2.05 0 

188 101 0 18.17 -0.42 

 102 0 28.12 8.52 

 103 0 6.47 10.24 

 104 0 -2.35 6.65 

 105 0 14.26 -6.56 

 106 0 5.44 -10.16 

 107 0 18.25 3.11 

 108 0 18.25 3.17 

 109 0 18.25 1.97 

 110 0 18.25 4.3 

280 101 0 2.16 4.09 

 102 0 2.85 4.09 

 103 0 1.16 4.09 

 104 0 0.31 4.09 

 105 0 1.77 4.09 

 106 0 0.92 4.09 

 107 -0.12 1.97 4.09 

 108 0.12 1.97 4.09 

 109 0 1.97 3.97 

 110 0 1.97 4.2 

334 101 -17.97 1.69 8.15 

 102 -17.95 2.46 8.15 

 103 -17.95 0.72 8.15 

 104 -17.95 -0.04 8.15 

 105 -17.98 1.35 8.15 

 106 -17.99 0.59 8.15 

 107 -18.39 1.63 8.15 

 108 -17.53 1.63 8.15 

 109 -17.97 1.63 8.06 

 110 -17.96 1.63 8.24 

341 101 15.46 14.61 19.79 

 102 15.46 19.95 20.58 

 103 15.46 7.35 20.73 

 104 15.46 1.31 20.41 

 105 15.46 11.89 19.24 

 106 15.46 5.85 18.92 
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 107 14.84 13.61 20.1 

 108 16.08 13.61 20.11 

 109 15.46 13.61 18.6 

 110 15.46 13.61 21.61 

343 101 0 1.01 8.03 

 102 0 1.33 8.03 

 103 0 0.55 8.03 

 104 0 0.15 8.03 

 105 0 0.83 8.03 

 106 0 0.43 8.03 

 107 -0.09 0.92 8.03 

 108 0.09 0.92 8.03 

 109 0 0.92 7.94 

 110 0 0.92 8.12 

346 101 -15.35 16.05 0 

 102 -15.34 22.76 0 

 103 -15.34 7.4 0 

 104 -15.34 0.44 0 

 105 -15.36 12.93 0 

 106 -15.36 5.97 0 

 107 -16.25 15.29 0 

 108 -14.45 15.29 0 

 109 -15.35 15.29 0 

 110 -15.34 15.29 0 

348 101 0 3.28 -15.56 

 102 0 4.03 -15.56 

 103 0 2.02 -15.56 

 104 0 0.84 -15.56 

 105 0 2.74 -15.56 

 106 0 1.57 -15.56 

 107 0 2.88 -15.56 

 108 0 2.88 -15.57 

 109 0 2.88 -15.58 

 110 0 2.88 -15.54 

349 101 0 1.53 1.46 

 102 0 1.71 1.46 

 103 0 1.07 1.46 

 104 0 0.59 1.46 

 105 0 1.3 1.46 

 106 0 0.82 1.46 

 107 0 1.27 1.46 

 108 0 1.27 1.46 

 109 0 1.27 1.47 

 110 0 1.27 1.45 
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350 101 0 1.85 -1.74 

 102 0 2.08 -1.74 

 103 0 1.28 -1.74 

 104 0 0.7 -1.74 

 105 0 1.57 -1.74 

 106 0 0.98 -1.74 

 107 0 1.55 -1.74 

 108 0 1.55 -1.74 

 109 0 1.55 -1.74 

 110 0 1.55 -1.74 

351 101 0 1.77 -7.37 

 102 0 1.99 -7.37 

 103 0 1.24 -7.38 

 104 0 0.68 -7.37 

 105 0 1.51 -7.37 

 106 0 0.95 -7.37 

 107 0 1.48 -7.37 

 108 0 1.48 -7.37 

 109 0 1.48 -7.36 

 110 0 1.48 -7.38 

352 101 0 1.48 -29.25 

 102 0 1.42 -29.24 

 103 0 1.23 -29.24 

 104 0 0.86 -29.24 

 105 0 1.3 -29.26 

 106 0 0.93 -29.27 

 107 0 1.14 -29.25 

 108 0 1.14 -29.25 

 109 0 1.14 -29.3 

 110 0 1.14 -29.2 

375 101 2.46 13.46 14.15 

 102 2.46 19.06 14.15 

 103 2.46 6.22 14.15 

 104 2.46 0.39 14.15 

 105 2.46 10.84 14.15 

 106 2.46 5.01 14.15 

 107 1.9 12.81 14.15 

 108 3.02 12.81 14.15 

 109 2.45 12.81 12.99 

 110 2.46 12.81 15.31 

378 101 15.72 8.93 0 

 102 15.71 12.66 0 

 103 15.71 4.12 0 

 104 15.72 0.24 0 
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 105 15.73 7.19 0 

 106 15.74 3.32 0 

 107 15.1 8.5 0 

 108 16.34 8.5 0 

 109 15.73 8.5 0 

 110 15.71 8.5 0 
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9. CONNECTION DESIGN 

 

 CONNECTION-1_ Connection design of Extrusions 9.1.

 

Part-1 

 

 
 

Maximum Wind pressure on Glass = 1.088 kN/m
2
 

UDL on frame due to wind load  = 1.088 kN/m
2
 x

 
1.2m 

      = 1.306 kN/m 

C/C distance between two screws = 300mm 

 

Maximum pullout on one screw  = 1.306 kN/m x 0.3m 

      = 0.39 kN 

 

Pull-out capacity of 8G head self-drilling screw = 2.3 kN to 9.5 kN 

 

Hence, Provided 8G screws are safe in pullout. 
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Part-2 

 

 
 

 

Maximum Wind pressure on Glass = 1.088 kN/m
2
 

UDL on frame due to wind load  = 1.088 kN/m
2
 x

 
1.2m 

      = 1.306 kN/m 

C/C distance between two screws = 300mm 

 

Maximum pullout force   = 1.306 kN/m x 0.3m 

      = 0.39 kN 

 

Pullout force on single bolt  = 0.195 kN 

 

Pull-out capacity of 8G head self-drilling screw = 2.3 kN to 9.5 kN 

 

Hence, Provided 8G screws are safe in pullout. 
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 CONNECTION-2_ 100x50x3 Aluminium RHS to 200x100x5 Steel Member 9.2.

 

Part-1 
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Part-2 
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 CONNECTION-3_ 100x50x4 to 200x100x5  9.3.

Part-1 
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Part-2 
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 CONNECTION-4_ 100x50x3 Aluminium RHS to 200x100x5  9.4.

Part-1 
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Part-2 
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 CONNECTION-5_ Detail F  9.5.

 

Check for Bolt 

 

Fx = 5.245 kN 

Fy = 10.011 kN 

Fz = 2.259 kN 

 

Tension force in bolts due to Fy  = 10.011 kN/ 4 Nos. 

     = 2.51 kN 

 

Moment due to Fx   = 5.245 kN x 0.15m 

     = 0.34 kN.m  

 

Tension force on bolt due to moment  = 0.34kN.m / 0.1m 

      = 3.4 kN / 2 Nos. 

      = 1.7 kN 

 

Moment due to Fz  = 2.259 kN x 0.215m 

     = 0.49 kN.m 

 

Tension force on bolt due to moment = 0.49 kN.m / 0.18m 

      = 2.73 kN / 2 Nos. 

      = 1.365 kN 

 

Total tension force on single bolt  = 2.51 kN + 1.7 kN + 1.365 kN 

      = 5.575 kN 

 

Hollo bolt M-12 tension capacity = 10.5 kN > 5.575 kN..Hence Bolt Safe in 

Tension 

Resultant shear force  = sqrt(5.245^2 + 2.259^2) 

    = 5.72 kN 

 

Shear force per bolt = 5.72 kN / 4 Nos. 

    = 1.43 kN 

 

Hollo bolt M-12 shear capacity = 15 kN > 1.43 kN..Hence Bolt Safe in Shear 

 

Combined Tension & Shear check, 

 

= (5.575 / 10.5) + (1.43 / 15) 

= 0.627 < 1 

 

Hence bolts are safe in combined check. 
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Check for Plate 

 

My  = 0.009 kN.m 

Mx  = 0.12 kN.m 

 

Flexural capacity of plate in Z-direction,  

= 0.9 x Fy x Z 

= 0.9 x 250 x ((250 x 12^2)/6) 

= 1.35 kN.m > 0.34 kN.m ………. Hence OK 

 

Flexural capacity of plate in X-direction, 

= 0.9 x Fy x Z 

= 0.9 x 250 x ((200 x 12^2)/6) 

= 0.87 kN.m > 0.49 kN.m ………. Hence OK 

 

Check for 6mm Weld 

 

Fx = 5.245 kN Shear 

Fy = 10.011 kN Axial 

Fz = 2.259 kN Shear 

 

Effective throat thickness  = 0.707 x 6 = 4.242 mm  

 

Permissible weld stress  = 
  

√            
 = 

   

√               
 = 233 N/mm

2
 

 

Bending stresses  b = 
   

  
 

 

Direct stress  v = 
  

      
 

 

Combined Bending & shear stress =√(  )   (  )  
 

Direct Shear stress in the Weld = Load / Effective area of weld 

RYZ  = [ Fx + Fz] / [ Lw x thickness weld] 

    = [5.245+2.259] x 10
3
  / [400 x 4.242] 

    = 4.42 N/mm
2
 

 

Direct Axial (Compression / Tension) stress in the Weld = Load / Effective area of weld 

 

RX  = [ FX ] / [ Lw x thickness weld] 

    = [10.011] x 10
3
  / [400 x 4.242] 

    = 5.9 N/mm
2
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Bending stress in the Weld = Moment / Section Modulus 

 

Rb  = (Mx + My) / Zx x weld thickness 

Here, Zx  = bxd+(d^2/3)  for unit weld length 

    = (0.009+0.12) x 10
6
 / [(100x100)+100^2/3 * 4.242] 

   = 5.34 N/mm
2
 

 

Check for combined bending and shear stress in the Fillet weld, 
 

fe = [ (Rx+Rb)
2
 + 3(Ryz)

2
 ]

1/2 

 
= [ (5.9+5.34)

2
 + 3(4.42)

2
 ]

1/2 

 = 13.6 N/mm
2
 < 233 N/mm² (Hence, OK) 
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 CONNECTION-6_ Design for node no. 8  9.6.

 

 
 

Check for Plate  
 

For plate, governing reactions are: 

Fz = 25.49 kN 

Fy = 3.35 kN 

Fx = 0 kN 

 

Moment due to Fz, 

My  = 25.49 kN x 0.075m 

  = 1.912  kN.m 

 

My will be transferred in each fin plates (places at 80mm c/c) as axial forces, 

Axial forces due to Moment My,  

Fx = 1.912 / 0.08 = 24 kN 

 

Moment due to Fy 

Mz  = 3.35/2 kN x 0.075m 

  = 0.125 kN.m 

 

Considering 2-10mm thk fin plate 

Axial Tension capacity of plate in X-direction, 

= 0.9 x Ag x Fy 

= 0.9 x ((180-3*18) x 10) x 250 

= 283 kN > 24 kN………. Hence OK 
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Flexural capacity of plate about Z-direction, 

= 0.9 x Fy x Z 

= 0.9 x 250 x ((10 x 180^2)/6) 

= 12.15 kN.m > 0.125 kN.m ………. Hence OK 

 

Combined axial & bending capacity of plate, 

=(24/283) + (0.125/12.15)  

= 0.09 < 1 ………. Hence SAFE in combined action 

 

Check for 6mm Weld 

 

Force on each fin plate connection, 

Fz = 25.49/2 = 12.74 kN Shear force 

Fy = 3.35/2 = 1.675 kN Shear force 

Fx = 24 kN Axial force 

Mz = 0.125 kN.m 

 

Effective throat thickness  = 0.707 x 6 = 4.242 mm  

 

Permissible weld stress  = 
  

√            
 = 

   

√               
 = 233 N/mm

2
 

Bending stresses  b = 
   

  
 

Direct stress  v = 
  

      
 

Combined Bending & shear stress =√(  )   (  )  
Shear stress in the Weld = Load / Effective area of weld 

Ryz  = [ Fy+Fz ] / [ Lw x thickness weld] 

    = [12.74+1.675] x 10
3
  / [180 x 4.242] 

    = 18.88 N/mm
2 

 

Direct Axial (Compression / Tension) stress in the Weld = Load / Effective area of weld 

Rx  = [ FX ] / [ Lw x thickness weld] 

    = [24] x 10
3
  / [180 x 4.242] 

    = 31.43 N/mm
2 

 

Bending stress in the Weld = Moment / Section Modulus 

Rb2  = (Mz) / Zz x weld thickness 

Here, Zz  = (d^2/6)  for unit weld length 

    = (0.125) x 10
6
 / [180^2/6 * 4.242] 

   = 5.45 N/mm
2
 

Check for combined bending and shear stress in the Fillet weld, 
 

fe = [ (Rx+Rb1+Rb2)
2
 + 3(Ryz)

2
 ]

1/2 

 
= [ (31.43+5.45)

2
 + 3(18.88)

2
 ]

1/2 

 = 49.29 N/mm
2
 < 233 N/mm² (Hence, OK) 
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Check for 8.8 M16-dia. Bolt 
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 CONNECTION-7_ Design for node no. 9,16,23,30   9.7.

 
 

 
 

Check for Plate  
 

For plate, governing reactions are (node-9): 

Fz = 3.78 kN 

Fy = 14.5 kN 

Fx = 0 kN 

 

Moment due to Fz, 

My  = 3.78 kN x 0.070m 

  = 0.265  kN.m 

 

My will be transferred in each fin plates (places at 80mm c/c) as axial forces, 

Axial forces due to Moment My,  

Fx = 0.265 / 0.08 = 3.3 kN 

 

Moment due to Fy 

Mz  = 14.5/2 kN x 0.070m 

  = 0.50 kN.m 
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Considering 2-10mm thk fin plate 

 

Axial Tension capacity of plate in X-direction, 

= 0.9 x Ag x Fy 

= 0.9 x ((180-3*18) x 10) x 250 

= 283 kN > 3.3 kN………. Hence OK 

 

Flexural capacity of plate about Z-direction, 

= 0.9 x Fy x Z 

= 0.9 x 250 x ((10 x 180^2)/6) 

= 12.15 kN.m > 0.5 kN.m ………. Hence OK 

 

Combined axial & bending capacity of plate, 

=(3.3/283) + (0.5/12.15)  

= 0.05 < 1 ………. Hence SAFE in combined action 

 

Check for 6mm Weld 

 

Force on each fin plate connection, 

Fz = 3.78/2 = 1.89 kN Shear force 

Fy = 14.5/2 = 7.25 kN Shear force 

Fx = 3.3 kN Axial force 

Mz = 0.5 kN.m 

 

Effective throat thickness  = 0.707 x 6 = 4.242 mm  

 

Permissible weld stress  = 
  

√            
 = 

   

√               
 = 233 N/mm

2
 

Bending stresses  b = 
   

  
 

Direct stress  v = 
  

      
 

Combined Bending & shear stress =√(  )   (  )  
Shear stress in the Weld = Load / Effective area of weld 

Ryz  = [ Fy+Fz ] / [ Lw x thickness weld] 

    = [7.25+1.89] x 10
3
  / [180 x 4.242] 

    = 11.97 N/mm
2 

 

Direct xial (Compression / Tension) stress in the Weld = Load / Effective area of weld 

Rx  = [ FX ] / [ Lw x thickness weld] 

    = [3.3] x 10
3
  / [180 x 4.242] 

    = 4.32 N/mm
2 

 

Bending stress in the Weld = Moment / Section Modulus 

Rb2  = (Mz) / Zz x weld thickness 

Here, Zz  = (d^2/6)  for unit weld length 

    = (0.5) x 10
6
 / [180^2/6 * 4.242] 

   = 21.8 N/mm
2
 

Check for combined bending and shear stress in the Fillet weld, 



Design Calculation Report for Glazed Roof  103 
 

 

fe = [ (Rx+Rb1+Rb2)
2
 + 3(Ryz)

2
 ]

1/2 

 
= [ (4.32+21.8)

2
 + 3(11.97)

2
 ]

1/2 

 = 33.35 N/mm
2
 < 233 N/mm² (Hence, OK) 

 

Check for 8.8 M16-dia. Bolt 
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 CONNECTION-8_ Design for node no. 378   9.8.
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Check for Plate  
 

For plate, governing reactions are: 

Fx = 15.758 kN 

Fy = 12.66 kN 

Fz = 0 kN 

 

Moment due to Fx, 

Mz  = 15.758 kN x 0.075m 

  = 1.182 kN.m 

 

Mz will be transferred in each fin plates (places at 180mm c/c) as axial forces, 

Axial forces due to Moment My,  

Fx = 1.182 / 0.18 = 6.57 kN 

 

Moment due to Fy 

Mx  = 12.66/2 kN x 0.075m 

  = 0.475 kN.m 

 

Considering 2-10mm thk fin plate 

 

Axial Tension capacity of plate in Z-direction, 

= 0.9 x Ag x Fy 

= 0.9 x ((180-3*18) x 10) x 250 

= 283 kN > 6.57 kN………. Hence OK 

 

Flexural capacity of plate in y-direction, 

= 0.9 x Fy x Z 

= 0.9 x 250 x ((10 x 180^2)/6) 

= 12.15 kN.m > 0.475 kN.m ………. Hence OK 

 

Combined axial & bending capacity of plate, 

=(6.57/283) + (0.475/12.15)  

= 0.06 < 1 ………. Hence SAFE in combined action 

 

Check for 6mm Weld 

 

Force on each fin plate connection, 

Fx = 15.758/2 = 7.88 kN Shear 

Fy = 12.66/2 = 6.33 kN Shear 

Fz = 6.57 kN Axial force 

Mz = 0.475 kN.m 

 

Effective throat thickness  = 0.707 x 6 = 4.242 mm  

 

Permissible weld stress  = 
  

√            
 = 

   

√               
 = 233 N/mm

2
 

 

Bending stresses  b = 
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Direct stress  v = 
  

      
 

Combined Bending & shear stress =√(  )   (  )  
 

Shear stress in the Weld = Load / Effective area of weld 

Ryz  = [ Fy+Fz ] / [ Lw x thickness weld] 

    = [6.33+7.88] x 10
3
  / [180 x 4.242] 

    = 18.61 N/mm
2 

 

Direct Axial (Compression / Tension) stress in the Weld = Load / Effective area of weld 

Rz  = [ Fz ] / [ Lw x thickness weld] 

    = [6.57] x 10
3
  / [180 x 4.242] 

    = 8.60 N/mm
2
 

 

Bending stress in the Weld = Moment / Section Modulus 

Rb2  = (Mz) / Zx x weld thickness 

Here, Zx  = (d^2/6)  for unit weld length 

    = (0.475) x 10
6
 / [180^2/6 * 4.242] 

   = 20.74 N/mm
2
 

Check for combined bending and shear stress in the Fillet weld, 
 

fe = [ (Rz+Rb1+Rb2)
2
 + 3(Ryz)

2
 ]

1/2 

 
= [ (8.6+20.74)

2
 + 3(18.61)

2
 ]

1/2 

 = 43.59 N/mm
2
 < 233 N/mm² (Hence, OK) 
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Check for 8.8 M16-dia. Bolt 
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 End plate and Embed design-Type-1 9.9.

 

Below image show location of End plate and Embed design Type-1. 
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Check for 6mm Weld 

 

Fx = 6.67 kN Axial 

Fy = 4.267 kN Shear 

 

Effective throat thickness  = 0.707 x 6 = 4.242 mm  

 

Permissible weld stress  = 
  

√            
 = 

   

√               
 = 233 N/mm

2
 

 

Bending stresses  b = 
   

  
 

 

Direct stress  v = 
  

      
 

 

Combined Bending & shear stress =√(  )   (  )  
 

Direct Shear stress in the Weld = Load / Effective area of weld 

RY  = [Fy] / [Lw x thickness weld] 

    = [4.267] x 10
3
  / [400 x 4.242] 

    = 2.52 N/mm
2
 

 

Direct Axial (Compression / Tension) stress in the Weld = Load / Effective area of weld 

 

RX  = [ FX ] / [ Lw x thickness weld] 

    = [6.67] x 10
3
  / [400 x 4.242] 

    = 3.93 N/mm
2
 

 

Bending stress in the Weld = Moment / Section Modulus 

 

Rb  = (Mx) / Zx x weld thickness 

Here, Zx  = (b+d)^3/6  for unit weld length 

    = (0.57) x 10
6
 / [(100+100)^3/6 * 4.242] 

   = 0.11 N/mm
2
 

 

Check for combined bending and shear stress in the Fillet weld, 
 

fe = [ (Rx+Rb)
2
 + 3(Ryz)

2
 ]

1/2 

 
= [ (3.93+0.11)

2
 + 3(2.52)

2
 ]

1/2 

 = 5.95 N/mm
2
 < 233 N/mm² (Hence, OK) 
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Check for Anchor 

 
Node number 56 reactions for anchor design is: 

Fx = 10.4 kN 

Fy = 0.00 kN 

Fz = 0.68 kN 
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 End plate and Embed design-Type-2 9.10.

 

Below image show location of End plate and Embed design Type-2. 
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Check for 6mm Weld 

 

Fx = 6.67 kN Axial 

Fy = 4.267 kN Shear 

 

Effective throat thickness  = 0.707 x 6 = 4.242 mm  

 

Permissible weld stress  = 
  

√            
 = 

   

√               
 = 233 N/mm

2
 

 

Bending stresses  b = 
   

  
 

 

Direct stress  v = 
  

      
 

 

Combined Bending & shear stress =√(  )   (  )  
 

Direct Shear stress in the Weld = Load / Effective area of weld 

RY  = [Fy] / [Lw x thickness weld] 

    = [4.267] x 10
3
  / [400 x 4.242] 

    = 2.52 N/mm
2
 

 

Direct Axial (Compression / Tension) stress in the Weld = Load / Effective area of weld 

 

RX  = [ FX ] / [ Lw x thickness weld] 

    = [6.67] x 10
3
  / [400 x 4.242] 

    = 3.93 N/mm
2
 

 

Bending stress in the Weld = Moment / Section Modulus 

 

Rb  = (Mx) / Zx x weld thickness 

Here, Zx  = (b+d)^3/6  for unit weld length 

    = (0.57) x 10
6
 / [(100+100)^3/6 * 4.242] 

   = 0.11 N/mm
2
 

 

Check for combined bending and shear stress in the Fillet weld, 
 

fe = [ (Rx+Rb)
2
 + 3(Ryz)

2
 ]

1/2 

 
= [ (3.93+0.11)

2
 + 3(2.52)

2
 ]

1/2 

 = 5.95 N/mm
2
 < 233 N/mm² (Hence, OK) 
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Check for Anchor 

 
Node number 188 reactions for anchor design is: 

Fx = 28.12 kN 

Fy = 0.00 kN 

Fz = 8.52 kN 
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 End plate and Embed design-Type-3 9.11.

 

Below image show location of End plate and Embed design Type-3. 
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Check for Plate  
Fx = 2.759 kN 

Fy = 19.056 kN 

Fz = 14.205 kN 

 

Moment due to Fx, 

My  = 2.759 kN x 0.14m 

  = 0.39 kN.m 

 

Mz  = 2.759 kN x 0.14m 

  = 0.39 kN.m 

 

Moment due to Fy, 

Mx  = 19.056 kN x 0.070m 

  = 1.34 kN.m 

 

Moment due to Fz, 

Mx  = 14.205 kN x 0.075m 

  = 1.07 kN.m 

 

Flexural capacity of plate in Y-direction, 

= 0.9 x Fy x Z 

= 0.9 x 250 x ((300 x 12^2)/6) 

= 1.62 kN.m > 0.39 kN.m ………. Hence OK 

 

Flexural capacity of plate in Z-direction, 

= 0.9 x Fy x Z 

= 0.9 x 250 x ((300 x 12^2)/6) 

= 1.62 kN.m > 0.39 kN.m ………. Hence OK 

 

Flexural capacity of plate in X-direction, 

= 0.9 x Fy x Z 

= 0.9 x 250 x ((12 x 300^2)/6) 

= 40.5 kN.m > 1.34 kN.m ………. Hence OK 

 

Axial Tension capacity of plate in Z-direction, 

= 0.9 x Ag x Fy 

= 0.9 x (300 x 12) x 250 

= 810 kN > 14.205 kN………. Hence OK 

 

Combined axial & bending capacity of plate, 

=(14.205/810) + (1.34/40.5) + (0.39/1.62) 

= 0.3 < 1 ………. Hence SAFE in combined action 
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Check for 6mm Weld 

 

Fx = 2.759 kN Axial 

Fy = 19.056 kN Shear 

Fz = 14.205 kN Shear 

 

Effective throat thickness  = 0.707 x 6 = 4.242 mm  

 

Permissible weld stress  = 
  

√            
 = 

   

√               
 = 233 N/mm

2
 

 

Bending stresses  b = 
   

  
 

 

Direct stress  v = 
  

      
 

 

Combined Bending & shear stress =√(  )   (  )  
 

Direct Shear stress in the Weld = Load / Effective area of weld 

RYZ  = [Fy + Fz] / [Lw x thickness weld] 

    = [19.056 + 14.205] x 10
3
  / [800 x 4.242] 

    = 9.8 N/mm
2
 

 

Direct Axial (Compression / Tension) stress in the Weld = Load / Effective area of weld 

 

RX  = [ FX ] / [ Lw x thickness weld] 

    = [2.759] x 10
3
  / [800 x 4.242] 

    = 0.813 N/mm
2
 

 

Bending stress in the Weld = Moment / Section Modulus 

 

Rb1  = (Mx) / Zx x weld thickness 

Here, Zx  = (b+d)^3/6  for unit weld length 

    = (1.34) x 10
6
 / [(200+200)^3/6 * 4.242] 

   = 0.034 N/mm
2
 

 

Rb2  = (Mz) / Zx x weld thickness 

Here, Zx  = bxd+(d^2/3)  for unit weld length 

    = (0.39) x 10
6
 / [(200x200)+200^2/3 * 4.242] 

   = 1.73 N/mm
2
 

 

Check for combined bending and shear stress in the Fillet weld, 
 

fe = [ (Rx+Rb1+Rb2)
2
 + 3(Ryz)

2
 ]

1/2 

 
= [ (0.813+0.034+1.73)

2
 + 3(9.8)

2
 ]

1/2 

= 17.2 N/mm
2
 < 233 N/mm² (Hence, OK) 
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Check for Anchor 

 
 

 

Node number 375 reactions for anchor design is: 

Fx = 19.06 kN 

Fy = 2.46 kN 

Fz = 14.15 kN 
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 End plate and Embed design-Type-4 9.12.

 

Below image show location of End plate and Embed design Type-4. 
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Check for Plate  
 

For plate, governing reactions is: 

Fx = 16.933 kN 

Fy = 8.503 kN 

 

Moment due to Fx, 

Mz  = 16.933 kN x 0.162m 

  = 2.75 kN.m 

 

Flexural capacity of plate in Z-direction, 

= 0.9 x Fy x Z 

= 0.9 x 250 x ((380 x 16^2)/6) 

= 3.65 kN.m > 2.75 kN.m ………. Hence OK 

 

Axial Tension capacity of plate in Y-direction, 

= 0.9 x Ag x Fy 

= 0.9 x (380 x 16) x 250 

= 1368 kN > 8.503 kN………. Hence OK 

 

Combined axial & bending capacity of plate, 

=(8.503/1368) + (2.75/3.65)  

= 0.76 < 1 ………. Hence SAFE in combined action 

 

Check for 6mm Weld 

 

Fx = 16.933 kN Axial 

Fy = 8.503 kN Shear 

 

Effective throat thickness  = 0.707 x 6 = 4.242 mm  

 

Permissible weld stress  = 
  

√            
 = 

   

√               
 = 233 N/mm

2
 

 

Bending stresses  b = 
   

  
 

 

Direct stress  v = 
  

      
 

Combined Bending & shear stress =√(  )   (  )  
 

Direct Shear stress in the Weld = Load / Effective area of weld 

RYZ  = [ Fy ] / [ Lw x thickness weld] 

    = [8.503] x 10
3
  / [600 x 4.242] 

    = 3.34 N/mm
2
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Direct Axial (Compression / Tension) stress in the Weld = Load / Effective area of weld 

 

RX  = [ FX ] / [ Lw x thickness weld] 

    = [16.933] x 10
3
  / [600 x 4.242] 

    = 6.65 N/mm
2
 

 

Bending stress in the Weld = Moment / Section Modulus 

 

Rb2  = (Mz) / Zx x weld thickness 

Here, Zx  = bxd+(d^2/3)  for unit weld length 

    = (2.75) x 10
6
 / [(100x200)+200^2/3 * 4.242] 

   = 19.45 N/mm
2
 

 

Check for combined bending and shear stress in the Fillet weld, 
 

fe = [ (Rx+Rb1+Rb2)
2
 + 3(Ryz)

2
 ]

1/2 

 
= [ (6.65+19.45)

2
 + 3(3.34)

2
 ]

1/2 

 = 26.74 N/mm
2
 < 233 N/mm² (Hence, OK) 
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Check for Anchor 

 

 
Node number 378 reactions for anchor design is: 

Fx = 12.66 kN 

Fy = 15.71 kN 

Fz = 0 kN 

Moment(Mz) due to eccentricity = c/c distance of anchor to member center x Fy 

= 0.170 x 15.758 = 2.68 kN.m 

 

  
 

1
7
0
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 End plate and Embed design-Type-5 9.13.

 

Below image show location of End plate and Embed design Type-5. 
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Check for Plate  
 

Fx = 15.214 kN 

Fy = 23.255 kN 

Fz = 3.615 kN 

 

Moment due to Fx, 

Mz  = 15.214 kN x 0.14m 

  = 2.13 kN.m 

 

Moment due to Fz, 

Mx  = 3.615 kN x 0.23m 

  = 0.84 kN.m 

 

Flexural capacity of plate in Z-direction, 

= 0.9 x Fy x Z 

= 0.9 x 250 x ((260 x 16^2)/6) 

= 2.5 kN.m > 2.13 kN.m ………. Hence OK 

 

Flexural capacity of plate in X-direction, 

= 0.9 x Fy x Z 

= 0.9 x 250 x ((16 x 260^2)/6) 

= 40.56 kN.m > 0.84 kN.m ………. Hence OK 

 

Axial Tension capacity of plate in Y-direction, 

= 0.9 x Ag x Fy 

= 0.9 x (260 x 16) x 250 

= 936 kN > 23.255 kN………. Hence OK 

 

Combined axial & bending capacity of plate, 

=(23.255/936) + (2.13/2.5) + (0.84/40.56) 

= 0.89 < 1 ………. Hence SAFE in combined action 

 

Check for 6mm Weld 

 

Fx = 15.214 kN Axial 

Fy = 23.255 kN Shear 

Fz = 3.615 kN Shear 

 

Effective throat thickness  = 0.707 x 6 = 4.242 mm  

 

Permissible weld stress  = 
  

√            
 = 

   

√               
 = 233 N/mm

2
 

 

Bending stresses  b = 
   

  
 

 

Direct stress  v = 
  

      
 

Combined Bending & shear stress =√(  )   (  )  
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Direct Shear stress in the Weld = Load / Effective area of weld 

RYZ  = [ Fy + Fz] / [ Lw x thickness weld] 

    = [23.255 + 3.615] x 10
3
  / [800 x 4.242] 

    = 7.92 N/mm
2
 

 

Direct Axial (Compression / Tension) stress in the Weld = Load / Effective area of weld 

 

RX  = [ FX ] / [ Lw x thickness weld] 

    = [15.214] x 10
3
  / [800 x 4.242] 

    = 4.48 N/mm
2
 

 

Bending stress in the Weld = Moment / Section Modulus 

 

Rb1  = (Mx) / Zx x weld thickness 

Here, Zx  = (b+d)^3/6  for unit weld length 

    = (0.84) x 10
6
 / [(200+200)^3/6 * 4.242] 

   = 0.018 N/mm
2
 

 

Rb2  = (Mz) / Zx x weld thickness 

Here, Zx  = bxd+(d^2/3)  for unit weld length 

    = (2.13) x 10
6
 / [(200x200)+200^2/3 * 4.242] 

   = 9.42 N/mm
2
 

 

Check for combined bending and shear stress in the Fillet weld, 
 

fe = [ (Rx+Rb1+Rb2)
2
 + 3(Ryz)

2
 ]

1/2 

 
= [ (4.48+0.018+9.42)

2
 + 3(7.92)

2
 ]

1/2 

 = 19.69 N/mm
2
 < 233 N/mm² (Hence, OK) 
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Check for Anchor 

 

 
Node number 346 reactions for anchor design is: 

Fx = 22.76 kN 

Fy = 15.35 kN 

Fz = 0 kN 

Moment(Mz) due to eccentricity = c/c distance of anchor to member center x Fy 

= 0.140 x 15.35 = 2.15 kN.m 
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 End plate and Embed design-Type-6 9.14.

 

Below image show location of End plate and Embed design Type-6. 
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Check for Plate 

 

For plate, governing reactions is: 

Fx = 0.448 kN 

Fy = 9.377 kN 

Fz = 2.987 kN 

 

Moment due to Fx, 

Mz  = 0.448 kN x 0.140m 

  = 0.063 kN.m 

 

Moment due to Fz, 

Mx = 2.987 kN x 0.165m 

  = 0.5 kN.m 

 

Flexural capacity of plate in Z-direction, 

= 0.9 x Fy x Z 

= 0.9 x 250 x ((200 x 12^2)/6) 

= 1.08 kN.m > 0.063 kN.m ………. Hence OK 

 

Flexural capacity of plate in X-direction, 

= 0.9 x Fy x Z 

= 0.9 x 250 x ((12 x 200^2)/6) 

= 18 kN.m > 0.5 kN.m ………. Hence OK 

  

Axial Tension capacity of plate Y-direction, 

= 0.9 x Ag x Fy 

= 0.9 x (200 x 12) x 250 

= 540 kN > 9.377 kN………. Hence OK 

 

Combined axial & bending capacity of plate, 

=(9.377/540) + (0.063/1.08) + (0.5/18) 

= 0.104 < 1 ………. Hence SAFE in combined action 

 

Check for 6mm Weld 

 

Fx = 0.448 kN Axial 

Fy = 9.377 kN Shear 

Fz = 2.987 kN Shear 

 

Effective throat thickness  = 0.707 x 6 = 4.242 mm  

 

Permissible weld stress  = 
  

√            
 = 

   

√               
 = 233 N/mm

2
 

 

 

Bending stresses  b = 
   

  
 

 

Direct stress  v = 
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Combined Bending & shear stress =√(  )   (  )  
 

Direct Shear stress in the Weld = Load / Effective area of weld 

RYZ  = [ Fy + Fz] / [ Lw x thickness weld] 

    = [9.377+2.987] x 10
3
  / [600 x 4.242] 

    = 11 N/mm
2
 

 

Direct Axial (Compression / Tension) stress in the Weld = Load / Effective area of weld 

 

RX  = [ FX ] / [ Lw x thickness weld] 

    = [0.448] x 10
3
  / [600 x 4.242] 

    = 0.18 N/mm
2
 

 

Bending stress in the Weld = Moment / Section Modulus 

 

Rb1  = (Mx) / Zx x weld thickness 

Here, Zx  = (b+d)^3/6  for unit weld length 

    = (0.5) x 10
6
 / [(100+200)^3/6 * 4.242] 

   = 0.026 N/mm
2
 

 

Rb2  = (Mz) / Zx x weld thickness 

Here, Zx  = bxd+(d^2/3)  for unit weld length 

    = (0.063) x 10
6
 / [(100x200)+200^2/3 * 4.242] 

   = 0.45 N/mm
2
 

 

Check for combined bending and shear stress in the Fillet weld, 
 

fe = [ (Rx+Rb1+Rb2)
2
 + 3(Ryz)

2
 ]

1/2 

 
= [ (0.18+0.026+0.45)

2
 + 3(11)

2
 ]

1/2 

 = 19.06 N/mm
2
 < 233 N/mm² (Hence, OK) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Design Calculation Report for Glazed Roof  166 
 

Check for Anchor 

 
Node number 280 reactions for anchor design is: 

Fx = 2.85 kN 

Fy = 0 kN 

Fz = 4.09 kN 
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 End plate and Embed design-Type-7 9.15.

 

Below image show location of End plate and Embed design Type-7. 
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Check for Plate 

 

For plate, governing reactions is: 

Fx = 25.674 kN 

Fy = 0.736 kN 

 

Moment due to Fx, 

My  = 25.674 kN x 0.040m 

  = 1.03 kN.m 

 

Flexural capacity of plate in Y-direction, 

= 0.9 x Fy x Z 

= 0.9 x 250 x ((200 x 12^2)/6) 

= 1.08 kN.m > 1.03 kN.m ………. Hence OK 

 

Axial Tension capacity of plate in Y-direction, 

= 0.9 x Ag x Fy 

= 0.9 x (200 x 12) x 250 

= 540 kN > 0.736 kN………. Hence OK 

 

Combined axial & bending capacity of plate, 

=(0.736/540) + (1.03/1.08) 

= 0.96 < 1 ………. Hence SAFE in combined action 
 

Check for 6mm Weld 

 

Fx = 25.674 kN Axial 

Fy = 0.736 kN Shear 

 

Effective throat thickness  = 0.707 x 6 = 4.242 mm  

 

Permissible weld stress  = 
  

√            
 = 

   

√               
 = 233 N/mm

2
 

 

Bending stresses  b = 
   

  
 

 

Direct stress  v = 
  

      
 

 

Combined Bending & shear stress =√(  )   (  )  
 

Direct Shear stress in the Weld = Load / Effective area of weld 

RY  = [Fy] / [Lw x thickness weld] 

    = [0.736] x 10
3
  / [400 x 4.242] 

    = 0.44 N/mm
2
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Direct Axial (Compression / Tension) stress in the Weld = Load / Effective area of weld 

 

RX  = [ FX ] / [ Lw x thickness weld] 

    = [25.674] x 10
3
  / [400 x 4.242] 

    = 15.13 N/mm
2
 

 

Bending stress in the Weld = Moment / Section Modulus 

 

Rb  = (My) / Zx x weld thickness 

Here, Zx  = (b+d)^3/6  for unit weld length 

    = (1.03) x 10
6
 / [(100+100)^3/6 * 4.242] 

   = 0.18 N/mm
2
 

 

Check for combined bending and shear stress in the Fillet weld, 
 

fe = [ (Rx+Rb)
2
 + 3(Ryz)

2
 ]

1/2 

 
= [ (15.13+0.18)

2
 + 3(0.44)

2
 ]

1/2 

 = 15.33 N/mm
2
 < 233 N/mm² (Hence, OK) 
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Check for Anchor 

 
 

Node number 352 reactions for anchor design is: 

Fx = 1.48 kN 

Fy = 0.00 kN 

Fz =  29.25 kN 

 

Moment due to eccentricity = c/c distance of anchor to member center x Fy 

= 0.140 x 29.25 = 4.1 kN.m 

 

 



Design Calculation Report for Glazed Roof  178 
 

 



Design Calculation Report for Glazed Roof  179 
 

 



Design Calculation Report for Glazed Roof  180 
 

 



Design Calculation Report for Glazed Roof  181 
 

 



Design Calculation Report for Glazed Roof  182 
 

 



Design Calculation Report for Glazed Roof  183 
 

 



Design Calculation Report for Glazed Roof  184 
 

 
 

 

 


