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Introduction/Actions/Result Summary:

Introduction:
TSA was instructed by Concorde Glass Ltd to provide a matrix of wind load for a top

mounted shoe type.

Actions:
Infill load = 1.0kN/m? (Table NA.5151991-1-1:2002)
Point load = 0.5kN (Table NA.5151991-1-1:2002)

Wind load = 1.0kN/m?

Assumption:
Concrete Grade = C30/37

Timber Grade = C16 (minimum)

Result Summary:
Connection to Concrete: Use 1Nr Fischer Threaded rod FIS A M 10x110 with FISV 360 S

Fischer Chemical Resin @200mm C/C with a minimum of 45mm Concrete edge distance.
Connection to Steel: Use 1Nr M12 Grade 8.8 bolts @600mm C/C.

Connection to Wood: Use 1Nr TB M12x60mm Index Wood Screws @200mm C/C.

Glass Analysis

Case Glass | Interlayer | Wind Load - Qw | Height glass | Glass Deflection
Study | (mm) - (kN/m?) (m) (mm)

1 12 1.0 1.100 11.63

2 15 1.0 1.100 5.957

3 17.52 EVA 1.0 1.100 5.222

4 21.52 EVA 1.0 1.100 2.903

Notes:

1- All systems are suitable for Low and Medium wind load.
2- All Systems have Concrete, Steel and Timber fixings included in the Report.
3- The Maximum Glass Width is 1000mm, and the Maximum Glass Height is 1100mm.
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Glass Strength

Wind Loading:
10min duration, Multiple Gust Storm => kmoq = 0.74

fga= (kmod)(ksp)(fgk)/ Yma + kV(fbk'fgk)/va

fza = (0.74)(1.0)(45)/1.6 + 1.0(120-45)/1.2

faa = 83.3N/mm?
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System Sketch:
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Case Study 01: 12mm Toughened Glass — 1.0x1.100m — 1.0kN/m?
Case Study 02: 15mm Toughened Glass — 1.0x1.100m — 1.0kN/m?
Case Study 03: 17.52mm Laminated Toughened Glass — 1.0x1.100m — 1.0kN/m?

Case Study 04: 21.52mm Laminated Toughened Glass — 1.0x1.100m — 1.0kN/m?

l 1000 |

1100

Fischer FIS V 360 S Resin
M10 @200mm C/C
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Glass & Shoe Analysis:

Glass Analysis - 12mm:
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Glass Analysis - Bending Stress of Glass Panel due to 1.0kN/m2 Infill Loading:

e Analysis Software was used to determine maximum bending stress of the glass due to

1.0N/m2 Infill Loading
e 12mm Toughened Glass

e Bending Stress analysed based on glass panel of 1000 (I) x 1100 (h) mm

Result:

Max. Bending Stress = 19.36N/mm? X 1.5 = 29.04N/mm? < 84.2N/mm?

Type: 1st Principal Stress

Unit: MPa

08/03/2021, 09:05:41
19.36 Max

1 15.34

L1 11.32

= 731

d 3.9

-0.72 Min

OK in Bending
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Glass Analysis - Deflection of Glass Panel due to 1.0kN/m2 Infill Loading:

e Analysis Software was used to determine maximum deflection of the glass due to
1.0N/m2 Infill Loading

e 12mm Toughened Glass
o Deflection analysed based on glass panel of 1000 (I) x 1100 (h) mm

Result:
Max. Deflection = 11.63mm < 25mm {BS6180:2011 cl. 6.4.1}

OK in Deflection (Glass Only)

Type: Displacement
Urit: mm
03/03/2021, 09:06:00

I o _

1 9.3

L1698

4.65

2,33

0 Min
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Glass Analysis - Bending Stress of Glass Panel due to 0.36kN/m Balustrade Loading:

e Analysis Software was used to determine maximum bending stress of the glass due to

0.36kN/m Balustrade Loading
e 12mm Toughened Glass

e Bending Stress analysed based on glass panel of 1000 (1) x 1100 (h) mm

Result:

Max. Bending Stress = 15.69N/mm? X 1.5 = 23.535N/mm? < 84.2N/mm?

Type: 1st Principal Stress

Unit: MPa

08/03/2021, 09:06:25

15.69 Max

12.45

9,22

| 5.98

2.75

-0.49 Min

OK in Bending
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Glass Analysis - Deflection of Glass Panel due to 0.36kN/m Balustrade Loading:

e Analysis Software was used to determine maximum deflection of the glass due to
0.36kN/m Balustrade Loading

e 12mm Toughened Glass
e Deflection analysed based on glass panel of 1000 (I) x 1100 (h) mm

Result:
Max. Deflection = 11.78mm < 25mm {BS6180:2011 cl. 6.4.1}

OK in Deflection (Glass Only)

Type: Displacement

Unit: rrm

08/03/2021, 09:06:40
11.78 Maix

L 9.43

L1 7.07

L1 471

2.36

0 Min
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Glass Analysis - Bending Stress of Glass Panel due to 0.5kN Point Load:

e Analysis Software was used to determine maximum bending stress of the glass due to
0.5kN Point Load

e 12mm Toughened Glass
e Bending Stress analysed based on glass panel of 1000 (I) x 1100 (h) mm

Result:

Max. Bending Stress = 9.926N/mm? X 1.5 = 14.889N/mm? < 84.2N/mm?

OK in Bendin

Type: 1st Principal Stress

Unit: MPa

08/03/2021, 09:06:58
9.926 Max

1 7.867

L1 5.807

L1 3,748

1.688

-0.371 Min
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Glass Analysis - Deflection of Glass Panel due to 0.5kN Point Load:

e Analysis Software was used to determine maximum deflection of the glass due to 0.5kN

Point Load

e 12mm Toughened Glass
o Deflection analysed based on glass panel of 1000 (I) x 1100 (h) mm

Result:

Max. Deflection = 5.962mm < 25mm {BS6180:2011 cl. 6.4.1}

Type: Displacement

Jrit: mm

08/03/2021, 09:07:15

5,962 Max

L 477

L | 3577

2,385

1.192

0 Min

OK in Deflection (Glass Only)
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Glass Analysis - 15mm:
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Glass Analysis - Bending Stress of Glass Panel due to 1.0kN/m2 Infill Loading:

e Analysis Software was used to determine maximum bending stress of the glass due to

1.0N/m2 Infill Loading
e 15mm Toughened Glass

e Bending Stress analysed based on glass panel of 1000 (1) x 1100 (h) mm

Result:

Max. Bending Stress = 12.27N/mm? X 1.5 = 18.405N/mm? < 84.2N/mm?

Type: 1st Principal Stress

Unit: MPa

08/03/2021, 09:16:52

12.27 Max

| 9.69

4.53

1.95

-0.64 Min

OK in Bendin
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Glass Analysis - Deflection of Glass Panel due to 1.0kN/m2 Infill Loading:

e Analysis Software was used to determine maximum deflection of the glass due to
1.0N/m2 Infill Loading

e 15mm Toughened Glass
o Deflection analysed based on glass panel of 1000 (I) x 1100 (h) mm

Result:
Max. Deflection = 5.957mm < 25mm {BS6180:2011 cl. 6.4.1}

OK in Deflection (Glass Only)

Type: Displacement
Unit: mim
08/03/2021, 09:17:25

I o _

1 4765

L | 3.574

2,383

1.191

0 Min
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Glass Analysis - Bending Stress of Glass Panel due to 0.74kN/m Balustrade Loading:

e Analysis Software was used to determine maximum bending stress of the glass due to

0.74kN/m Balustrade Loading
e 15mm Toughened Glass

e Bending Stress analysed based on glass panel of 1000 (1) x 1100 (h) mm

Result:

Max. Bending Stress = 20.72N/mm? X 1.5 = 31.08N/mm? < 84.2N/mm?

Type: 1st Principal Stress

Unit: MPa

08/03/2021, 09:17:44
20.72 Max

16.38

12.03

| 768

3.34

-1.01 Min

OK in Bending
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Glass Analysis - Deflection of Glass Panel due to 0.74kN/m Balustrade Loading:

e Analysis Software was used to determine maximum deflection of the glass due to
0.74kN/m Balustrade Loading

e 15mm Toughened Glass
e Deflection analysed based on glass panel of 1000 (I) x 1100 (h) mm

Result:
Max. Deflection = 12.39mm < 25mm {BS6180:2011 cl. 6.4.1}

OK in Deflection (Glass Only)

Type: Displacement

Unit: rmm

08/03,/2021, 09:12:00
12.39 Max

. A—
L I
L | 7.44
! 4.96
2.48
=1

0 Min
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Glass Analysis - Bending Stress of Glass Panel due to 0.5kN Point Load:

e Analysis Software was used to determine maximum bending stress of the glass due to
0.5kN Point Load

e 15mm Toughened Glass
e Bending Stress analysed based on glass panel of 1000 (1) x 1100 (h) mm

Result:

Max. Bending Stress = 6.293N/mm? X 1.5 = 9.4395N/mm? < 84.2N/mm?

OK in Bendin

Type: 1st Principal Stress

Unit: MPa

08/03/2021, 09:18:14
6.293 Max

| 4.969

L1 3.645

2.322

0.998

-0.326 Min
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Glass Analysis - Deflection of Glass Panel due to 0.5kN Point Load:

e Analysis Software was used to determine maximum deflection of the glass due to 0.5kN
Point Load

e 15mm Toughened Glass
o Deflection analysed based on glass panel of 1000 (I) x 1100 (h) mm

Result:
Max. Deflection = 3.055mm < 25mm {BS6180:2011 cl. 6.4.1}

OK in Deflection (Glass Only)

Type: Displacemeant
Unit: mm
08/03/2021, 09:18:29

I o _

L 2.4

L1 1833

1.222

0611

0 Min
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Glass Analysis — 17.52mm - EVA Interlayer:

Glass Analysis - Bending Stress of Glass Panel due to 1.0kN/m2 Infill Loading:

e Analysis Software was used to determine maximum bending stress of the glass due to
1.0N/m2 Infill Loading

e 8/8/1.52mm T/L/T Glass analysed, horizontally toughened Laminated

e Interlayer Properties used for analysis, E= 18MPa, G = 6.82MPa EVA

e Bending Stress analysed based on glass panel of 1000 (I) x 1100 (h) mm

Result:

Max. Bending Stress = 11.98N/mm? X 1.5 = 17.97N/mm? < 84.2N/mm?

OK in Bendin

Type: 1st Principal Stress

Unit: MPa

08/03/2021, 12:16:03
11.98 Max

L 9.47

L | 696

. 4,45

1.94

-0.57 Min
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Glass Analysis - Deflection of Glass Panel due to 1.0kN/m2 Infill Loading:

e Analysis Software was used to determine maximum deflection of the glass due to
1.0N/m2 Infill Loading

e 8/8/1.52mm T/L/T Glass analysed, horizontally toughened Laminated

e Interlayer Properties used for analysis, E= 18MPa, G = 6.82MPa EVA

e Deflection analysed based on glass panel of 1000 (I) x 1100 (h) mm

Result:
Max. Deflection = 5.222mm < 25mm {BS6180:2011 cl. 6.4.1}

OK in Deflection (Glass Only)

Type: Displacement

Unit: mm

08/03/2021, 12:16:55
5,222 Max

| 4.177

L | 3,133

L 2,089

1.044

0 Min
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Glass Analysis - Bending Stress of Glass Panel due to 0.74kN/m Balustrade Loading:

e Analysis Software was used to determine maximum bending stress of the glass due to
0.74kN/m Balustrade Loading

e 8/8/1.52mm T/L/T Glass analysed, horizontally toughened Laminated

o Interlayer Properties used for analysis, E= 18MPa, G = 6.82MPa EVA

e Bending Stress analysed based on glass panel of 1000 (1) x 1100 (h) mm

Result:

Max. Bending Stress = 17.39N/mm? X 1.5 = 26.085N/mm? < 84.2N/mm?

OKin Bendin
Type: 1st Principal Stress
Unit: MPa
08/03/2021, 12:13:28
17.39 Max

13.79

10.19

PO (=

299

-0.61 Min
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Glass Analysis - Deflection of Glass Panel due to 0.74kN/m Balustrade Loading:

e Analysis Software was used to determine maximum deflection of the glass due to
0.74kN/m Balustrade Loading

e 8/8/1.52mm T/L/T Glass analysed, horizontally toughened Laminated

e Interlayer Properties used for analysis, E= 18MPa, G = 6.82MPa EVA

e Deflection analysed based on glass panel of 1000 (I) x 1100 (h) mm

Result:
Max. Deflection = 10.49mm < 25mm {BS6180:2011 cl. 6.4.1}

OK in Deflection (Glass Only)

Type: Displacement
Unit: mm

10.49 Max

L {239

L {629

2.1

0 Min
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Glass Analysis - Bending Stress of Glass Panel due to 0.5kN Point Load:

e Analysis Software was used to determine maximum bending stress of the glass due to
0.5kN Point Load

e 8/8/1.52mm T/L/T Glass analysed, horizontally toughened Laminated
e Interlayer Properties used for analysis, E= 18MPa, G = 6.82MPa EVA
e Bending Stress analysed based on glass panel of 1000 (I) x 1100 (h) mm

Result:

Max. Bending Stress = 6.144N/mm? X 1.5 = 9.216N/mm? < 84.2N/mm?

OK in Bendin

Type: 1st Principal Stress

Unit: MPa

08/03/2021, 12:19:19
6.144 Max

L | 4.857

L1 3,57

2,282

1 0.995

-0.292 Min
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Glass Analysis - Deflection of Glass Panel due to 0.5kN Point Load:

e Analysis Software was used to determine maximum deflection of the glass due to 0.5kN
Point Load

e 8/8/1.52mm T/L/T Glass analysed, horizontally toughened Laminated

e Interlayer Properties used for analysis, E= 18MPa, G = 6.82MPa EVA

e Deflection analysed based on glass panel of 1000 (I) x 1100 (h) mm

Result:
Max. Deflection = 2.678mm < 25mm {BS6180:2011 cl. 6.4.1}

OK in Deflection (Glass Only)

Type: Displacement

Unit: mm

08/03/2021, 12:21:44
2.673 Max

L 2142

L | 1607

L 1071

0.536

0 Min
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Glass Analysis — 21.52mm - EVA Interlayer:

Glass Analysis - Bending Stress of Glass Panel due to 1.0kN/m2 Infill Loading:

e Analysis Software was used to determine maximum bending stress of the glass due to

1.0N/m2 Infill Loading

e 10/10/1.52mm T/L/T Glass analysed, horizontally toughened Laminated

e Interlayer Properties used for analysis, E= 18MPa, G = 6.82MPa EVA

e Bending Stress analysed based on glass panel of 1000 (I) x 1100 (h) mm

Result:

Max. Bending Stress = 7.594N/mm? X 1.5 = 11.391N/mm? < 84.2N/mm?

OK in Bendin

Type: 1st Principal Stress
Unit: MPa
08/03/2021, 12:29:06

7.594 Max

L 5881

L1 4,167

B 2,454

0.741

-0.973 Min
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Glass Analysis - Deflection of Glass Panel due to 1.0kN/m2 Infill Loading:

e Analysis Software was used to determine maximum deflection of the glass due to
1.0N/m2 Infill Loading

e 10/10/1.52mm T/L/T Glass analysed, horizontally toughened Laminated
e Interlayer Properties used for analysis, E= 18MPa, G = 6.82MPa EVA

e Deflection analysed based on glass panel of 1000 (I) x 1100 (h) mm

Result:
Max. Deflection = 2.903mm < 25mm {BS6180:2011 cl. 6.4.1}

OK in Deflection (Glass Only)

Type: Displacement

Unit: rmm

08/03/2021, 12:29:45
2.903 Max

| 2322

L 1.742

L 1,161

0.581

0 Min
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Glass Analysis - Bending Stress of Glass Panel due to 0.74kN/m Balustrade Loading:

e Analysis Software was used to determine maximum bending stress of the glass due to

0.74kN/m Balustrade Loading

e 10/10/1.52mm T/L/T Glass analysed, horizontally toughened Laminated

e Interlayer Properties used for analysis, E= 18MPa, G = 6.82MPa EVA

e Bending Stress analysed based on glass panel of 1000 (1) x 1100 (h) mm

Result:

Max. Bending Stress = 11.07N/mm? X 1.5 = 16.605N/mm? < 84.2N/mm?

Type: 1st Principal Stress

Unit: MPa

08/03/2021, 12:25:40
11.07 Max

8.63

{ 375

1.32

-1.12 Min

OK in Bending
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Glass Analysis - Deflection of Glass Panel due to 0.74kN/m Balustrade Loading:

e Analysis Software was used to determine maximum deflection of the glass due to
0.74kN/m Balustrade Loading

e 10/10/1.52mm T/L/T Glass analysed, horizontally toughened Laminated
e Interlayer Properties used for analysis, E= 18MPa, G = 6.82MPa EVA

e Deflection analysed based on glass panel of 1000 (I) x 1100 (h) mm

Result:
Max. Deflection = 5.869mm < 25mm {BS6180:2011 cl. 6.4.1}

OK in Deflection (Glass Only)

Type: Displacement
Unit: rarm

=7

I 5.869 Max

L1 4.696

L | 3.522

2,348

1.174

0 Mir
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Glass Analysis - Bending Stress of Glass Panel due to 0.5kN Point Load:

e Analysis Software was used to determine maximum bending stress of the glass due to
0.5kN Point Load

e 10/10/1.52mm T/L/T Glass analysed, horizontally toughened Laminated
e Interlayer Properties used for analysis, E= 18MPa, G = 6.82MPa EVA

e Bending Stress analysed based on glass panel of 1000 (I) x 1100 (h) mm

Result:

Max. Bending Stress = 3.894N/mm? X 1.5 = 5.841N/mm? < 84.2N/mm?

OK in Bendin

Type: 1st Principal Stress
Unit: MPa
08/03/2021, 12:48:02

3.894 Max

| 3.016

L 2,137

1 1,258

| 0.38

-0.499 Min
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Glass Analysis - Deflection of Glass Panel due to 0.5kN Point Load:

e Analysis Software was used to determine maximum deflection of the glass due to 0.5kN

Point Load

e 10/10/1.52mm T/L/T Glass analysed, horizontally toughened Laminated

e Interlayer Properties used for analysis, E= 18MPa, G = 6.82MPa EVA
e Deflection analysed based on glass panel of 1000 (I) x 1100 (h) mm

Result:

Max. Deflection = 1.489mm < 25mm {BS6180:2011 cl. 6.4.1}

OK in Deflection (Glass Only)

Type: Displacement

Unit: mm

08/03/2021, 12:48:56
1.489 Max

11,191

L1 0,893

0.596

0.292

0 Min

e
]
=
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Shoe Analysis - Shoe - Balustrade Load 0.36kN/m:

Bending Stress:

e Analysis Software was used to determine maximum bending stress of the shoe due to
maximum Moment

e Moment = 1.0kN/m2 X 1.0m X 1.10m X

1.10m

e  Weight (12mm) = 287.76N (SLS)

Result:

Max. Bending Stress = 92.37N/mm? x1.5 = 138.555N/mm? < 180N/mm?

Type: st Principal Stress

Urit: MPa

09/03/2021, 15:49:28
92.37 Max

68.25

44.12

20

-4.12

-28.24 Min

Okay in Bending

= 0.61kN m(SLS)
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Deflection:

Type: Displacerment

Lnit: mm

0940372021, 15:50:16
0,309 Max

0.2472

0.1854

0.1236

0.0518

0 Min
NOTE:

o Deflection 0.309mm at the top of shoe

e Max. Deflection at 900mm above pitch line = (0.309 x 1100)/91 = 3.74mm
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Shoe Analysis - Shoe - Balustrade Load 0.74kN/m:

Bending Stress:

e Analysis Software was used to determine maximum bending stress of the shoe due to
maximum Moment

e Moment = 0.74kN/m X 1.0m X 1.10m = 0.814kN m(SLS)

o Weight (21.52mm) = 495.48N (SLS)

Result:
Max. Bending Stress = 92.5N/mm? x1.5 = 138.75N/mm? < 180N/mm?

Okay in Bending

Type: 1st Principal Stress

Unit: MPa
09/03/2021, 15:44:.02
1221 Max
a1
58.8
266
1st Principal Stress : 92.5 MPa
55
-37.7 Min

NOTE:

In this case the 123.1 MPa is a localised stress. The most appropriate stress to be considered
is 92.5 MPa.
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Deflection:

Type: Displacerment

Unit: rmm

09,/03/2021, 15:45:32
0.4122 Max

0.3298

0.2473

0.1649

0.0824

0 Min

NOTE:
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o Deflection 0.4122mm at the top of shoe

e Max. Deflection at 900mm above pitch line = (0.4122 x 1100)/91 = 4.98mm
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Connection Design:
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Case Study 01: 12mm Toughened Glass — 1.0x1.100m — 1.0kN/m?

Case Study 02: 15mm Toughened Glass — 1.0x1.100m — 1.0kN/m?

Case Study 03: 17.52mm Laminated Toughened Glass — 1.0x1.100m — 1.0kN/m?

Case Study 04: 21.52mm Laminated Toughened Glass — 1.0x1.100m — 1.0kN/m?

Connection to Concrete - Top Mounted Shoe

Shear Load = 1.0kN/m? X 0.2m X 1.100m X 1.5 = 0.33kN (ULS)

Moment = 0.33kN X (1.100m / 2) = 0.18kNm (ULS)

Therefore, use 1 Nr Anchor FISV 360 S M10 x 110 @ 200mm c/c.

See design in Appendix B.
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Connection to Mild Steel - Top Mounted Shoe:
INr M12 Bolt Grade 8.8

fy = 640 MPa (Grade 8.8 Mild Steel, Table 3.1 EN 1993-1-8:2005)
fup = 800 MPa (Grade 8.8 Mild Steel, Table 3.1 EN 1993-1-8:2005)
a=0.6 (Table 3.4 EN 1993-1-8:2005)

A = 84.3mm? (For M12 Bolts)

K, =0.9 (Table 3.4 EN 1993-1-8:2005)

Amz = 1.25 (Table 5.1 EN 1993-1-4:2006)

Tensile Resistance Check: (Table 3.4 EN 1993-1-8:2005)
Fy gq: is the design tensile force per bolt for the ultimate limit state.

F¢ ra: is the design tension resistance per bolt.

__ 0.74kN /mx1.5X1.100mX0.6

Fegd = o = 22.54kN
-3
Fira = 2% 5 Fypg = “omo 2200 = 48 5kN > 22.54kN  Okay

Shear Resistance Check: (Table 3.4 EN 1993-1-8:2005)
Fy pq:is the design shear force per bolt for the ultimate limit state.
Fy ra:is the design shear resistance per bolt.

Fyga = 0.74kN/m X 1.5 X 0.6 = 0.666kN

aFypA _ 0.6X84.3x800x1073
2 > Fyra = 125 = 32.3kN > 0.666kN Okay

FV,Rd =

Combined Shear & Tensile Resistance Check: (Table 3.4 EN 1993-1-8:2005)

FyEd FtEd <1 0.666+ 22.54
Fyrd 14Ftrq — 323 1.4x485

=035<1 Okay

Therefore, use 1Nr M12 Grade 8.8 Bolts at 600mm c/c.

No M12 x 30mm Grade 8.8
Bolt Sets. Based on 10mm Steel Plate
@600mm

Steel Plate

J 70 - Min Edge Distance
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Connection To Wood:

Tensile Resistance Check:

0.74kN/mx1.5X1.100mx0.2
0.0325

= 7.51kN

Tensile Force per screw =

Tension Capacity of 12 X 60mm Solo Screws = 20.15kN as per specification sheet in
appendix A.

Therefore, 20.15kN > 5.58kN Okay

Therefore, use 1Nr TB M12x60 Index Screws at 200mm c/c or similar.

TB M12 x 60
Index Screws at @200mm c/c

—ob

o
_\07:\— Min 60mm C16 Wood
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Appendix A —Index Wood Screws Specfication Sheet

2. INSTALLATION DATA

21TB

COACH SCREW DIN-571

Main use

WOooD

Characteristics and advantages

= Zinc coating
# Hexagonal head
» 502 thread

Code
s5: Head diameter
D: Quter thread diameter
d: Inner thread diameter
p: Pitch
k: Head thickness
I: Screw length

Hexagon dopbit code

3045

[mm]
[mm]
[mm]
[mm]
[mm]

[mm]

TBOS
8
5
ER
22
is
30-80

BOCAODS

AP

self-tapping
ctip

Az

Steel Zinc coating

Properties

5 (=

Installation with drill

fsorewdriver Hexagonal
= Ctip
+ Application: Ironworks previously drilled to wood
{Apt use with nylen plug)
TBOG& TBO7 TBOS TB1O TB12 TB14
10 12 13 17 13 22
[ 7 B8 10 12 14
42 459 56 0 3.0 10.5
26 32 35 45 5.0 55
4.0 50 55 7.0 3.0 9.0
25 =120 30-120 30 =200 40 =200 60 - 260 100
BOCAD10 — — - — -
- K -
60£5°
AL N d D P
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TECHNICAL DATA SHEET

RFECT FIXING

Essential characteristics

Characteristic yield moment My,
Characteristic withdrawal parameter
(along fibre) fax,k with pi= 450 kg/m*
Characteristic withdrawal parameter
(across fibre] fax,k with p, =450 kgfm?
Characteristic head pull-through
parameter figgqy with py= 450 kg/m?
Characteristic traction capacity fieasx
Characteristic torsion ratio with py= 450
kgfm?

Corrosion protection

Characteristic yield moment M,

[*) Predrilled

TECHNICAL CHARACTERISTICS
Version 5
Unit @5 @6
Zinc [mm] | 30-60 25-120
Zinc [Nmm] 5984 10749
Zinc [Nfmm?] 14,20 14,74
Zinc [Nfmm?] 931 7,73
Zinc [Nfmm?] 2542 24,50
Zinc [kN] 520 7,40
Zinc -] 347 | 2,44
Zinc [-]

Cooerdinated technical specification: EN 14592:2008 + A1:2012

Service class 2 according to EN 1995-1-1

Performance
@7 @8

30-120 30-200
18047 24131
14,36 1338
10,33 6,72
2474 22,55
910 11,80
288 245

g10 @12 @14
40-200  60-260 100

43056 81056 129158

10,58 11,32 10,88

671 762 7,05
21,37 | 20,15 20,23
18,50 3420 4520

3,07* | 358*  3,.49*




2| TSA

@ TED SINGLETON & ASSOCIATES
CONSULTING ENGINEERS

Project: Contract:
Concorde Glass Ltd. 1507-1
Subject: Sheet No.
Glassloc Fixing & Wind Load Data 40
Date: By:
11/03/2021 C.K. &R.F.

Appendix B - Fischer Reports

TSA is Both the Designer and the Specifier of the Fixings.




C-FIX 1.97.0.0

||
Database version
== fischer
Date
09/03/2021

MASONRY FIXINGS

Unit 83, Cherry Orchard Industrial
Estate

Dublin 10

Phone: +353 1 642 6700

Fax: +353 1 626 2197
technical@masonryfixings.ie
www.masonryfixings.ie

Design Specifications

Anchor

Anchor system fischer Injection system FIS V

Injection resin FISV 360 S

Fixing element Threaded rod FISAM 10 x 110,
zinc plated steel, Property Class 5.8

Calculated anchorage 60 mm

depth

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

Issued 13/05/2020
Geometry / Loads / Scale units
mm, kN, kNm
Value of design actions (including

partial safety factor for the load)

Not drawn to scale

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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C-FIX 1.97.0.0 -
Database version
ISCNer
Date
09/03/2021

Input data

Design method Design Method EN1992-4:2018 bonded fastener

Base material C30/37, EN 206

Concrete condition Non-cracked, dry hole

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

Reinforcement Normal or no reinforcement. No 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 200 mm x 65 mm x 9 mm

Profile type None

Design actions *’

# NEd VEd,x VEd,y MEd,x MEd,y MT,Ed Type of Ioading
kN kN kN kNm kNm kNm
1 0.00 0.00 -0.33 0.18 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. kN kN kN kN
1 6.12 0.33 0.00 -0.33 @1
(8)

max. concrete compressive strain : 0.20 %o
max. concrete compressive stress : 6.6 N/mm?
Resulting tensile actions : 6.12 kN, X/Y position (0/0)
Resulting compression actions : 6.12 kN, X/Y position (0/-29)

Resistance to tension loads

Proof Action Capacity Utilisation BN
kN kN %

Steel failure * 6.12 19.33 31.7

Combined pull-out and concrete cone failure 6.12 9.69 63.1

Concrete cone failure 6.12 11.90 51.4

Splitting failure 6.12 14.47 42.3

* Most unfavourable anchor

Steel failure

Nrks
Npg < =5 (Ngas)

YMs

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

Page 2



Combined pull-out and concrete cone failure

Niip
Ngi < —*  (Nrap)
’Y]\[p
Ap N
NRI.'.p = NR}, D AP : \IJS.N]) : \Ilg.Np : \II(’,(‘,.Np : ‘Ilrc.Np

24, 300mm

Npry = 22.81kN -
Rkp 8 32,400m

N}%k,p = Uys-m-d-hef-Tpr = 1.00~7r-10mm-60mm~12.1N/mm2 =

W = 1.00

Qgs = 0.00 < V0 = 0.74

sus

SerNp = min(7.3 -d- (‘I’sus . TRk.ucr)O'o; 3 hef)

-0.850 - 1.000 - 1.000 - 1.000 = 14.54kN

22.81kN

Ser,Np = min(7.3 - 10mm - (1.00 . 11.0N/mm2>0.5; 3- 60mm) = 180mm

Ser N, 180
Cer,Np = éAp = ;nm = 90mm
— 45mm
snp = 0.7+0.3- = 07403 55— = 0850 < 1
Cer,Np 90m
0
Vyny = aw(l Vo Ny — g,Np—l)) = 1.000 — 188;2”7%. (1.000—1)
1.5
Wy = mar(1 va— (va-1)- () )
12.1N/mm?2\ "’
\II(INI' = max(l, ( —1) . (W;Tmn:?) ) = 1.000 > 1
k. 11

e = hep- for = 77— -30.0N, 2 = 149N 2

TRke = 2V fef- fek 3.14.10mm\/60mm 30.0N/mm IN/mm
1
\Ilec.Np = 1+&u_ = \Ilec.NpI' \I’ec.]\'py = 1.000-1.000 = 1.000 < 1
Ser,Np

v 1 1.000 < 1 v _ 1.000 < 1

ec,Npr = 2 0mm . - ec,Npy — 2 0mm . -

1 + 180mm 1 + 18()1)”1’1,

Uy, = 1.000

= 1.000 > 1

C-FIX 1.97.0.0 -
Database version
2021.2.23.12.35
Date
09/03/2021
NRk,s YMs NRd,s NEd BN,s
kN kN kN %
29.00 1.50 19.33 6.12 31.7
BN,S
Anchor no. % Group N° Decisive Beta
1 31.7 1 BN,s;1

Eq. (7.13)

Eq. (7.14)

Eq. (7.14a)

Eq. (7.15)

Eq. (7.16)

Eq. (7.20)

Eq. (7.17)

Eq. (7.18)

Eq. (7.19)

Eq. (7.21)

Eq. (7.5)

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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Database version
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Date
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fischer

Concrete cone failure

NRk,p Ymp NRd,p NEed Bn,p
kN kN kN %
14.54 1.50 9.69 6.12 63.1
Bnp
Anchor no. % Group N° Decisive Beta
1 63.1 1 BN,p;1

NR,e
Npg < =2 ( Nrac)
Me
0 A(:N
Npre = Nppe- 0 VN Ve n Yeen YN Ea. (7.1
c,N
24, 300mm?>
Nppe = 28.00kN - 222" 850-1.000 - 1.000 - 1.000 = 17.85kN
32,400mm?
. 15
Nige = ki- v/ feor-hef = 11,0 30.0N/mm? - (60mm) = 28.00kN Ba.(7.2)
c
Uy = 0.740.3- = 0.7+(),3.45ﬂ = 0.850 < 1 Eq. (7.4)
Cer,N 90mm -
\I’re.N = 1.000 Eq. (7.5)
1
\II(—’,('.N 1 e, i \I’e(u’\“':l"\pe(u'\"y = 1.000-1.000 = 1.000 S 1 Eq.(76)
1 71 1.000 < 1 v 71 1.000 < 1
ec,Noz = 2. 0mm : - ee,Ny = 2. 0mm : -
1 + 180mm 1 + 180mm
Uyny = 1.00 > 1 Eq. (7.7)
NRk,c YMme NRd,c NEed BN,c
kN kN kN %
17.85 1.50 11.90 6.12 514
pN,c
Anchor no. % Group N° Decisive Beta
1 51.4 1 BN.c;1
Splitting failure due to loading
Npi.s
Nps < =2 (Npasp)
YMsp
Ny = NO AN g g G W Eq. (7.23)
Rk,sp — Rk“gp'm. s,N* ¥reN" *¥ecN* *¥hsp o

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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C-FIX 1.97.0.0
Database version
2021.2.23.12.35
Date

09/03/2021

fischer

12,600mm?
Npisy = 22.81kN-—————-0.925-1.000- 1.000 - 1.176 = 21.71kN
Rk.sp 14,400mm?
_ c 45mm
Uy = 07403 = 0.740.3- =0925 <1
Cer,sp 60mm
¥,y = 1.000
1
\Ij(’(‘.N = % \I/(>(‘.;"\°'.1"\I/(>(‘.;"\°'!/ = 1.000-1.000 = 1.000 < 1
1+ P
\IJ-—; 1.000 < 1 1\ = ————— = 1.000 1
R e T T Y e T
28 hep+ 1.5 ¢\ */?
Upsp = min( ) ;maw(l; (%) );2)
200mm %3 60mm + 1.5 - 45 2/3
Vyep = min( ( mm) ;ma:r(l; ( mm + mm) );2) 1.176
100mm 100mm
NRk,sp YMsp NRd,sp NEed Bn,sp
kN kN kN %
21.71 1.50 14.47 6.12 42.3
Bn,sp
Anchor no. % Group N° Decisive Beta
1 42.3 1 BN,sp;1
Resistance to shear loads
Proof Action Capacity Utilisation By
kN kN %
Steel failure without lever arm * 0.33 13.60 24
Concrete pry-out failure 0.33 19.39 1.7
Concrete edge failure 0.33 4.67 71
* Most unfavourable anchor
Steel failure without lever arm
Vik.s
Vir < =% (Vras)
YMs
Viks = ki Vi, = 1.00-17.00kN = 17.00kN
VRk,s Yms VRd,s VEd Bvs
kN kN kN %
17.00 1.25 13.60 0.33 2.4

Eq.(74)

Eq. (7.5)

Eq. (7.6)

Eq. (7.24)

Eq. (7.35)/
(7.36)

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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Database version

2021.2.23.12.35

Date

09/03/2021

BVS

Anchor no. % Group N° Decisive Beta
1 24 1 Bvs;1

Concrete pry-out failure

( VRd,cp )

Vike = ks Npep= 2-14.54kN = 29.08kN

Eq. (7.39¢)
A
NRk.p = NRkp APN . \Ils,Np : \Ilg,Np . \Ilec,Np : \Ilre,Np Ba. (7.13)
24,300
Nprp = 22.81kN - ﬂ 0.850 - 1.000 - 1.000 - 1.000 = 14.54kN
32,400m
Nppp = Vous - m-d-hep- T = 1.00 - - 10mm - 60mm - 12.1N/mm? = 22.81kN Eq. (7.14)
Vs = 1.00 Eq. (7.14a)
Qgs = 0.00 < V0 = 0.74
0.5
Ser,Np = mln(73 -d- (lI’sus : TRk,ucr) ;3 hef) Fa.(719)
0.5
Ser,Np = min(7.3 - 10mm - (1.00 . 11.0N/mm2> ;3 60mm) = 180mm
cr ]-
Cer Np = 52’Np = 80;nm = 90mm Eq. (7.16)
Uonp = 07403 —— = 07403 5MM _ (e50 < 1 Eq. (7.20)
Cer,Np 90mm

V,np = max

S
Eq. (7.17)
vy (¥ -1))
g b Ser,Np 9Np

0
U,y = maz(1; 1.000 — y/—n .(1.000—1)) — 1.000 > 1

(1w
(

oy, = mas(s Vi (vi-1)- (7))
ez

TRk
T 1; /1 - (\ﬁ—l) (M)l) — 1.000 > 1
oNp ’ 14.9N/mm? - =
s 11
= — . = — -30.0N 2 — 149N 2 Eq. (7.19)
TRk,c ﬂ_.d\/hef fek 3'14.10mm\/60mm 30.0N/mm 9N/mm
1
Veery = Tz = Yeerpe Yeepy = 1.000-1.000 = 1.000 < 1 Eq. 7:21)
Ser,Np
Uy, = 1.000

Eq. (75)

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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Concrete edge failure

VRk,e
Vg < —% (Vrdc)
le
A('V
Vike = Vike o
Ay
9,113mm?

Viee = T.01kN -

Ve = ky-d* 1]

V0., = 24- (10mm)0'115- (60mm)mm- V/30.0N/mm? - (45mm)

9,113mm

VI er?

: \IIS.V' \IJII.V' \II(\.V' \I’(’('.V' \I’r(*.V

5-1.000 - 1.000 - 1.000 - 1.000 - 1.000 = 7.01kN

1.5

)O'2 — 0.074

= T7.01kN
ly [60mm ( d )“'2 10mm
=01-4/= =01-4/— = 0.11 =01-\— —
@ 01 \/:1 0 45mm 0-115 f c1 45mm
C2 68mm
Uy = 0.740.3- = 0. B3— = 1. <1
v 1he, 0T 03  sm 000" <
1.5¢; /1.5 - 45mm
v = (1; ) = (1; 7> = 1.000 > 1
Y max A max 200mm >
1 1
Vo = 5 5 = 5 5 = 1.000 > 1
(cos av) + (0.5 - sin av) (cos 0.0) + (0.5 - Sin 0.0)
1 1
\II(T.V = 2¢n 2 Omm 1.000 < 1
1+ ﬁ 1 + 3 - 45mm
¥,y = 1.000
VRk.c Yme VRd,c VEd Bvc
kN kN kN %
7.01 1.50 4.67 0.33 71
BV,c
Anchor no. % Group N° Decisive Beta
1 71 1 Bv,c;1

C-FIX 1.97.0.0 -
Database version
iIscner
Date
09/03/2021
VRk,cp YMcp VRd,cp VEd BV,cp
kN kN kN %
29.08 1.50 19.39 0.33 17
Bv.cp
Anchor no. % Group N° Decisive Beta
1 1.7 1 Bv,cp;1

Eq. (7.40)

Eq. (7.41)

Eq.
(7.42/7.43)

Eq. (7.45)

Eq. (7.46)

Eq. (7.48)

Eq. (7.47)

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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== flscher
Date
09/03/2021

Utilization of tension and shear loads

Tension loads Utilisation BN Shear Loads Utilisation BV
% %

Steel failure * 31.7 Steel failure without lever arm * 24

Combined pull-out and concrete cone failure 63.1 Concrete pry-out failure 1.7

Concrete cone failure 51.4 Concrete edge failure 71

Splitting failure 42.3

* Most unfavourable anchor

Resistance to combined tensile and shear loads

Utilisation steel

Bys = Bns1 = 032 < 1
ﬁ‘:h‘ = /8\35:1 = 0.02 g 1
B+ B¢ = Bisi+ By = 010 < 1 o (755,

Utilisation concrete @ Proof successful

ﬁN-P = ﬁN.p;l = 0.63 < 1
Bve = Brer = 007 < 1
N BT = /3A\1'4‘,':’;1+5\!.;-’?1 =052 <1 Eq. (7.56)

Information concerning the anchor plate

Base plate details
Plate thickness specified by user without proof t= 9mm

Profile type None

Technical remarks

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

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

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

09/03/2021

fischer

Installation data

Anchor

Anchor system
Injection resin

Fixing element

Accessories

Installation details

Thread diameter

Drill hole diameter
Drill hole depth
Calculated anchorage
depth

Drilling method

Drill hole cleaning

Installation type
Annular gap

Maximum torque
Socket size

Base plate thickness
Total fixing thickness
Tfix,max

Volume of resin per drill
hole

Base plate details

Base plate material
Base plate thickness
Clearance hole in base
plate

Attachment
Profile type

fischer Injection system FIS V
FIS V 360 S (other cartridge sizes
available)

Threaded rod FISAM 10 x 110,
zinc plated steel, Property Class 5.8

FIS MR Plus

Dispenser FIS DM S

Blow-out pump ABG big
Cleaning brush BS 12

SDS Plus II 12/100/160

or alternatively

FHD 12/200/330

Hammer drilling with or without
suction

M 10

do =12 mm
h, = 69 mm
hef = 60 mm

Hammer drilling

4 times blowing,

4 times brushing,

4 times blowing

required activities according the
given instruction in the approval
No borehole cleaning required in
case of using a hollow drill bit, e.g.
fischer FHD.

Push-through installation
Annular gap filled

Tinstmax = 20.0 Nm

17 mm

t=9mm

tix =9 mm

6 ml/3 scale divisions

Art.-No. 94405

Art.-No. 90278

Art.-No. 545853
Art.-No. 511118
Art.-No. 89300
Art.-No. 78179
Art.-No. 531803

Art.-No. 546597

Tinst,max

n
N
Not available "
t=9mm © i O 1
di=14 mm o
100 100
None 200

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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Anchor coordinates

X y
Anchor no. mm mm
1 0 0

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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