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Introduction/Actions/Result Summary:

Introduction:

TSA was instructed by Concorde to provide a matrix of wind load for the glass adaptor and

spigot.

Actions — Loading Considerated:
Infill load = 0.42kN

Infill load = 1.0kN

Infill load = 1.5kN

Infill load = 2.0kN

Assumption:

Concrete Grade = C30/37

Result Summary:

(per calculation)

(Table NA.5151991-1-1:2002)
(Table NA.5151991-1-1:2002)
(Table NA.5151991-1-1:2002)

Glass Analysis
Case Glass | Interlayer | Wind Load - Qw Hg(?;gsf;t Glass Deflection
Stud
Y [(mm) (kN/m) (m) (mm)
1 15 1.00 1.4 13.42
2 17.52 PVB 1.00 1.4 22.68
3 21.52 PVB 1.50 14 19.69
4 15 0.42 1.192 8.422
5 15 1.50 1.11 15.46

NOTE: All deflection < 25mm and therefore acceptable.

Connection To Concrete
Case Study Fischer Edge (mm)
5 M10 FAZ 11 10/10 100
Connection To Mild Steel
Case Study Fischer Edge (mm)
5 M10x30mm Grade 8.8 70
Connection To Wood
Case Study Fischer Edge (mm)
5 Rampa SKL M10x60mm -
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Glass Strength

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

fgd = (kmOd)(kSp)(fgk)/ Yma + kv(fbk‘fgk)/va

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

fzq = 83.3N/mm?
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System Sketch:
Glass Adaptor:

Case Study 01 04 and 05: 15mm
Case Study 02: 17.52mm
Case Study 03: 21.52mm

10 40
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Case Study 01: 15mm Tough — 1.0x1.40m — 1.0kN/m?:
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NOTE:

e Deflection on the glass 13.42mm = OK in deflectionnessa
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Case Study 02: 17.52mm (TLT) — 1.0x1.40m — 1.0kN /m?:
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NOTE:

e Deflection on the glass 22.68mm = OK in deflection
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Case Study 03: 21.52mm (TLT) — 1.0x1.40m — 1.5kN/m?:
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NOTE:

e Deflection on the glass 19.69mm = OK in deflection
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Case Study 04: 15mm Tough — 1.166x1.192m — 0.42kN:
)
-c".grf
|
=z
R

NOTE:

Deflection on the glass 8.422mm = OK in deflection
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Case Study 05: 15mm Tough — 1.20x1.11m — 1.5kN/m?:
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NOTE:

e Deflection on the glass 15.46mm = OK in deflection
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Case Study 01: 15mm Tough — 1.0x1.40m — 1.0kN /m?:

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

1.0kN/m2 Infill Loading
e 15mm Tough Glass analysed, horizontally toughened Laminated

e Bending Stress analysed based on glass panel of 1.0m x 1.40m

Result:

Max. Bending Stress = 49.94N/mm? x1.5 = 74.91N/mm? < 83.3N/mm?

Type: 1st Principal Stress

Lnit: MPa
29042020, 12:37:23

I 49,94 Max
L | 39.12

L1 2831

17.5

568

-4.13 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 bending stress of the glass due to
1.0kN/m2 Infill Loading

e 15mm Tough Glass analysed, horizontally toughened Laminated
e Deflection analysed based on glass panel of 1.0m x 1.40m

Result:
Max. Deflection = 13.42mm < 25mm {BS6180:2011 cl. 6.4.1}

OK in Deflection (Glass Only)

Type: Displacement
Unit: mm
29/04/2020, 12:37:37

L[ 8,05

L 557

2.68

0 M
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Case Study 02: 17.52mm (TLT) — 1.0x1.40m — 1.0kN /m?:

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
1.0kN/m2 Infill Loading

e 8/8/1.52mm T/L/T Glass analysed, horizontally toughened Laminated
e Interlayer Properties used for analysis, E= 3MPa, G = 1MPa

e Bending Stress analysed based on glass panel of 1.0m x 1.40m

Result:

Max. Bending Stress = 35.28N/mm? x1.5 = 52.92N/mm? < 83.3N/mm?

OK in Bending

Type: 1st Principal Stress
Unit: MPa
29/04/2020, 12:56:36

63.84 Max

47.59

31.33

-1.18

-17.43 Min

Note:

In this case the 63.84 MPa is a localised stress. The most appropriate stress to be considered
is 35.28 MPa
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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 bending stress of the glass due to

1.0kN/m2 Infill Loading

e 8/8/1.52mm T/L/T Glass analysed, horizontally toughened Laminated
e Interlayer Properties used for analysis, E= 3MPa, G = 1MPa

e Deflection analysed based on glass panel of 1.0m x 1.40m

Result:

Max. Deflection = 22.68mm < 25mm {BS6180:2011 cl. 6.4.1}

Type: Displacement

Unit: mim

29042020, 12:321.07
22.68 Max

L | 1514

L 1361

9,07

4.54

0 Mim

OK in Deflection (Glass Only)

[




Project: Contract:
Glass Adaptor and Spigot 1388-3
S} TSA Subject: Sheet No.
= | TED SINGLETON & ASSOCIATES General Wind Load 16
</7 CONSULTING ENGINEERS
Date: By:
08/05/2020 R.F.

Case Study 03: 21.52mm (TLT) — 1.0x1.40m — 1.5kN/m?:

Glass Analysis - Bending Stress of Glass Panel due to 1.5kN/m2 Infill Loading:

e Analysis Software was used to determine maximum bending stress of the glass due to
1.5kN/m2 Infill Loading

e 10/10/1.52mm T/L/T Glass analysed, horizontally toughened Laminated
e Interlayer Properties used for analysis, E= 3MPa, G = 1MPa

e Bending Stress analysed based on glass panel of 1.0m x 1.40m

Result:

Max. Bending Stress = 39.85N/mm? x1.5 = 59.78N/mm? < 83.3N/mm?

OK in Bending

Type: 1st Principal Stress
nit: MPa
29/04/2020, 13:08.05

I 84,52 Max
L | 6545

L1 464

27.34

1st Principal Stress : 39.85 MPa

8.28

-10.78 Min

Note:

In this case the 84.52 MPa is a localised stress. The most appropriate stress to be considered
is 39.85 MPa
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Glass Analysis - Deflection of Glass Panel due to 1.5kN/m2 Infill Loading:

e Analysis Software was used to determine maximum bending stress of the glass due to
1.5kN/m2 Infill Loading

e 10/10/1.52mm T/L/T Glass analysed, horizontally toughened Laminated
e Interlayer Properties used for analysis, E= 3MPa, G = 1MPa

e Deflection analysed based on glass panel of 1.0m x 1.40m

Result:

Max. Deflection = 19.69mm < 25mm {BS6180:2011 cl. 6.4.1}

Type: Displacement

Uit mm

29/04/2020, 12:08:35
19.69 Max

L1 1575

L | 11.82

7.88

2.94

0 Min

OK in Deflection (Glass Only)

|
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Case Study 04: 15mm Tough — 1.166x1.192m — 0.42kN:

Glass Analysis - Bending Stress of Glass Panel due to 0.42kN/m Balustrade Loading:

e Analysis Software was used to determine maximum bending stress of the glass due to
0.42kN/m Balustrade Loading

e 15mm Tough Glass analysed, horizontally toughened Laminated
e Bending Stress analysed based on glass panel of 1.166(I)m x 1.192(h)m

Result:

Max. Bending Stress = 53.67N/mm? x1.5 = 80.51N/mm? < 83.3N/mm?

OK in Bendin

Type: 1st Principal Stress
it MPa
0170572020, 10:19:44

I 592,14 Max

L1 45,18

L | 33.22

20,26

73

| 1st Principal Stress ! 53.67 MPa

-5.66 Min

Note:

In this case the 59.14 MPa is a localised stress. The most appropriate stress to be considered
is 53.67 MPa
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Glass Analysis - Deflection of Glass Panel due to 0.42kN/m Balustrade Loading:

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

0.42kN/m Balustrade Loading
e 15mm Tough Glass analysed, horizontally toughened Laminated
e Deflection analysed based on glass panel of 1.166(I)m x 1.192(h)m

Result:

Max. Deflection = 8.422mm < 25mm {BS6180:2011 cl. 6.4.1}

Type: Displacemeant

Unit: mm

01/05/2020, 10:20:56
2.422 Max

L 6738

L | 5.053

3,369

1.684

0 Min

OK in Deflection (Glass Only)
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Case Study 05: 15mm Tough — 1.20x1.11m — 1.5kN/m?:

Glass Analysis - Bending Stress of Glass Panel due to 1.5kN/m2 Infill Loading:

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

1.5kN/m2 Infill Loading

e 15mm Tough Glass analysed, horizontally toughened Laminated

e Bending Stress analysed based on glass panel of 1.2m x 1.11m

Result:

Max. Bending Stress = 51.72N/mm? x1.5 = 77.58N/mm? < 83.3N/mm?

OK in Bendin

Type: 1st Principal Stress
Unit: MPa
01/05/2020, 15:41:55

l 51.72 Max

L1 40.15
| 28.58

| 17.01

5.44

-6.13 Min
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Glass Analysis - Deflection of Glass Panel due to 1.5kN/m2 Infill Loading:

e Analysis Software was used to determine maximum bending stress of the glass due to
1.5kN/m2 Infill Loading

e 15mm Tough Glass analysed, horizontally toughened Laminated

e Deflection analysed based on glass panel of 1.2m x 1.11m

Result:
Max. Deflection = 15.46mm < 25mm {BS6180:2011 cl. 6.4.1}

OK in Deflection (Glass Only)

Type: Displacement

Unit: mm

01/05/2020, 15:40:04
15.46 Max

12.37

| 9.28

U 6.19

3.09

0 Min
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Size of the Glass - 1.00(h) x 1.40(I)m
Reactions (N)
Pressure
Case 01 | Case 02 | Case 03
1 1001 1433 2319
2 1001 1433 2319
3 -301 -733 -1269
4 -301 -733 -1269

Size of the Glass

1.166(h) x 1.192()m

Balustrade

Reactions (N)

Case 04

393

26

69

AIW|IN |

-68
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Connection Design:
Case Study 01: 15mm Tough — 1.0x1.40m — 1.0kN /m?:
Connection To Concrete:
Tensile Load = 1.00kN x 1.5 = 1.50kN (ULS)
Shear Load = 0.23kN X 1.35 = 0.31kN (ULS)
Chemical anchor FIS V 360 S M10x150 8.8. See design in Appendix A.
z
15 §
y
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Connection To Mild Steel:
1Nr M10 Bolt Grade 8.8
fy =210 MPa (Grade 304 Stainless Steel, Table 2.1 EN 1993-1-4:2006)
fup = 500 MPa (Grade 304 Stainless Steel, Table 2.2 EN 1993-1-4:2006)
a=0.6 (Table 3.4 EN 1993-1-8:2005)
A = 58mm? (For M10 Bolts)
K, =0.9 (Table 3.4 EN 1993-1-8:2005)
Az = 1.25 (Table 5.1 EN 1993-1-4:2006)

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

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

Fiea = S X 15 X 1.4m x 1.0m x *2% = 1.47kNm
LATRN 1
=— X - =4,
tEd =0 15m 2 permo

-3
Fira = 208 5 By g = 2250280~ _ 50.88kN > 4.90kN Okay
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Connection To Wood:

Project: Contract:
Glass Adaptor and Spigot 1388-3
Subject: Sheet No.
General Wind Load 25
Date: By:
08/05/2020 R.F.

225

225x50mm

GRADE C16 WOOD
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Case Study 02: 17.52mm (TLT) — 1.0x1.40m — 1.0kN /m?:

Connection To Concrete:

Tensile Load = 1.43kN x 1.5 = 2.15kN (ULS)

Shear Load = 0.26kN X 1.35 = 0.34kN (ULS)

Chemical anchor FIS V 360 S M10x150 8.8. See design in Appendix A.
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Connection To Mild Steel:
1Nr M10 Bolt Grade 8.8
fy =210 MPa (Grade 304 Stainless Steel, Table 2.1 EN 1993-1-4:2006)
fup = 500 MPa (Grade 304 Stainless Steel, Table 2.2 EN 1993-1-4:2006)
a=0.6 (Table 3.4 EN 1993-1-8:2005)
A = 58mm? (For M10 Bolts)
K, =0.9 (Table 3.4 EN 1993-1-8:2005)
Az = 1.25 (Table 5.1 EN 1993-1-4:2006)

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

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

Fiea = 5 X 15 X 1.4m x 1.0m x 2% = 2.21kNm
221N 1 7.37kN per bolt
=— X = = /.
tEd =0 15m 2 perbo

-3
Fira = 208 5 By g = 2250280~ _ 50.88kN > 7.37kN Okay
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Connection To Wood:

FIS A M 10x150 8.8.

Project: Contract:
Glass Adaptor and Spigot 1388-3
Subject: Sheet No.
General Wind Load 28
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225

225x50mm

GRADE C16 WOOD




Project: Contract:
Glass Adaptor and Spigot 1388-3
% TSA Subject: Sheet No.
g— TED SINGLETON & ASSOCIATES General Wind Load 29
CONSULTING ENGINEERS
Date: By:
08/05/2020 R.F.

Case Study 03: 21.52mm (TLT) — 1.0x1.40m — 1.5kN/m?:

Connection To Concrete:

Tensile Load = 2.32kN x 1.5 = 3.48kN (ULS)
Shear Load = 0.32kN X 1.35 = 0.43kN (ULS)

Chemical anchor FIS V 360 S M10x150 8.8. See design in Appendix A.
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Connection To Mild Steel:
1Nr M10 Bolt Grade 8.8
fy =210 MPa (Grade 304 Stainless Steel, Table 2.1 EN 1993-1-4:2006)
fup = 500 MPa (Grade 304 Stainless Steel, Table 2.2 EN 1993-1-4:2006)
a=0.6 (Table 3.4 EN 1993-1-8:2005)
A = 58mm? (For M10 Bolts)
K, =0.9 (Table 3.4 EN 1993-1-8:2005)
Az = 1.25 (Table 5.1 EN 1993-1-4:2006)

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

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

Fiea = o X 15 X 1.4m x 1.0m x 2% = 2.94kNm
221N 1 9.80kN per bolt
=— X — =9,
tEd =5 05m 2 perbo

-3
Fira = 208 5 By g = 2250280 _ 50.88kN > 9.80kN Okay
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CONSULTING ENGINEERS

Connection To Wood:

Project: Contract:
Glass Adaptor and Spigot 1388-3
Subject: Sheet No.
General Wind Load 31
Date: By:
08/05/2020 R.F.

225

225x50mm

GRADE C16 WOOD




Project: Contract:
Glass Adaptor and Spigot 1388-3
% TSA Subject: Sheet No.
g_ TED SINGLETON & ASSOCIATES General Wind Load 32
CONSULTING ENGINEERS
Date: By:
08/05/2020 R.F.

Case Study 04: 15mm Tough — 1.166x1.192m — 0.42KkN:

Connection To Concrete:

Tensile Load = 0.393kN x 1.5 = 0.59kN (ULS)

Chemical anchor FIS V 360 S M10x150 8.8. See design in Appendix A.




Project: Contract:
Glass Adaptor and Spigot 1388-3
g\;\\ TSA Subject: - Sheet No.
=—— | TED SINGLETON & ASSOCIATES General Wind Load 33
CONSULTING ENGINEERS
Date: By:
08/05/2020 R.F.
Connection To Mild Steel:
1Nr M10 Bolt Grade 8.8
fy =210 MPa (Grade 304 Stainless Steel, Table 2.1 EN 1993-1-4:2006)
fup = 500 MPa (Grade 304 Stainless Steel, Table 2.2 EN 1993-1-4:2006)
a=0.6 (Table 3.4 EN 1993-1-8:2005)
A = 58mm? (For M10 Bolts)
K, =09 (Table 3.4 EN 1993-1-8:2005)
Az = 1.25 (Table 5.1 EN 1993-1-4:2006)

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

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

Fepa = 0.393kN X 1.5 = 0.59kN (ULS)

-3
Fira = 208 5 By g = 2250280 _ 50.88kN > 0.59kN Okay




Project: Contract:
Glass Adaptor and Spigot 1388-3
=N TSA Subject: Sheet No.
= | TED SINGLETON & ASSOCIATES General Wind Load 34
=7 | CONSULTING ENGINEERS
Date: By:
08/05/2020 R.F.
Connection To Wood:
fy =210 MPa (Grade 304 Stainless Steel, Table 2.1 EN 1993-1-4:2006)
fup = 500 MPa (Grade 304 Stainless Steel, Table 2.2 EN 1993-1-4:2006)
a=0.6 (Table 3.4 EN 1993-1-8:2005)
A = 58mm? (For M10 Bolts)
K, =09 (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)
Fi gq:is the design tensile force per bolt for the ultimate limit state.

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

Fepa = 0.393kN X 1.5 = 0.59kN (ULS)

_ KyFupA 0.9X500X58x1073

Ft,Rd = < Fira =
Amz2 1.25

= 20.88kN > 0.59kN Okay



Project: Contract:
Glass Adaptor and Spigot 1388-3
% TSA Subject: Sheet No.
ﬁ_' TED SINGLETON & ASSOCIATES General Wind Load 35
CONSULTING ENGINEERS
Date: By:
08/05/2020 R.F.

Case Study 05: 15mm Tough — 1.20x1.11m — 1.5kN/m?:

Connection To Concrete:

Min Embedment 80mm

100mm - Min Edge Distance

3 No M10 FAZII 10/ 10




Project: Contract:

Glass Adaptor and Spigot 1388-3
% TSA Subject: Sheet No.
ﬁ— TED SINGLETON & ASSOCIATES General Wind Load 36
CONSULTING ENGINEERS
Date: By:
08/05/2020 R.F.

Connection To Mild Steel:

3 No M10 x 30mm Grade 8.8
Bolt Sets, Based on
10mm Steel Plate

Steel Plate

10

70mm - Min Edge Distance

k"




<\ |TSA

g TED SINGLETON & ASSOCIATES
CONSULTING ENGINEERS

Connection To Wood:

Project: Contract:
Glass Adaptor and Spigot 1388-3
Subject: Sheet No.
General Wind Load 37
Date: By:
08/05/2020 R.F.

3 RAMPA SKL M10x60

Min 60mm C16 Wood
Fixed to Joists

2 No 225x50 C16 Wood

Joists or similar construction




Project: Contract:
Glass Adaptor and Spigot 1388-3
=N TSA Subject: Sheet No.
3 TED SINGLETON & ASSOCIATES General Wind Load 38
CONSULTING ENGINEERS
Date: By:
08/05/2020 R.F.

Appendix A - Fiscer Reports

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

Comment

|Case Study 01: 15mm Tough — 1.0x1.40m:

Design Specifications

Anchor

Anchor system fischer Injection system FIS V

Injection resin FISV 360 S

Fixing element Threaded rod FISAM 10 x 150 8.8, zinc plated steel,
property class 8.8

Calculated anchorage 60 mm

depth

Design Data Anchor design in Concrete according European Technical

Assessment ETA-02/0024, Option 1,
Issued 02/01/2020

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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Input data
Design method Design Method EN1992-4:2018 bonded fastener
Base material Normal weight concrete, 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
Type of loading Static or quasi-static
Design actions *’

# NEd VEd,x VEd,y MEd,x MEd,y MT,Ed Type of Ioading

kN kN kN kNm kNm kNm
1 1.50 0.31 0.00 0.00 0.00 0.00 Static or quasi-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 1.50 0.31 0.31 0.00

Resistance to tension loads

Proof Action Capacity Utilisation Bn
kN kN %

Steel failure * 1.50 31.33 4.8

Combined pull-out and concrete cone failure 1.50 11.40 13.2

Concrete cone failure 1.50 14.00 10.7

Splitting failure 1.50 19.92 7.5

* Most unfavourable anchor

Steel failure
Npis
Ngq < > (Nras)
YMs
NRrk,s Yms NRrd,s NEed Bns
kN kN kN %
47.00 1.50 31.33 1.50 4.8
BN,s
Anchor no. % Group N° Decisive Beta
1 4.8 1 BN,si1

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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Combined pull-out and concrete cone failure

N,
Ngq < Bip (Nrap)
YMp
0 ApN Eq. (7.13)
NRk.p = NRk_p . AT . \Ils,Np ' ‘Ilg,Np . \I}ec,Np : \Ilre.Np a7
PN
27,000
Nprp = 22.81kN - ﬂ 0.900 - 1.000 - 1.000 - 1.000 = 17.11kN
’ 32,400m
N%k.p = Uys-m-d-hef-mpr, = 1.00-7-10mm - 60mm - 12.1N/mm2 = 22.81kN Eq. (7.14)
Vs = 1.00 Eq. (7.14a)
Qg = 0.00 < \I/suq 0.74
0.5
Ser,Np = mln(73 -d- (lI’sus : TRk,ucr) ;3 hef) Fa.(719)
0.5
SerNp = min(7.3 - 10mm - (1.00 . 11.0N/mm2> ;3 60mm) = 180mm
Cer,Np = Ser.p = 180mm = 90mm Eq. (7.16)
' 2 2
c
U, ny = 0.7+0.3- = 0740329 _ (000 < 1 Eq. (7.20)
Cer,Np 90mm
S Omm
[/ ax( (\II )) - 1. _ . (1. . 1) -1 > 1 Eq. (7.17)
9,Np ng Ser Np g,Np — 000 180mm 000 000 =
T— ma:c(l ( _ 1) . (ﬂ)l)) Eq. (7.18)
9:Np ’ TRk,
12.1N/mm2)1'5)
0 _ _
\Ilg.Np = mam(l, ( 1— 1) (W = 1.000 Z 1
k 11
TRk — rgdv h(ffpk = m\/GOmmZiOON/me = 149N/mm2 Eq. (7.19)
1
\Il(f(i.Np = I—L— = \Il(’(f.Nth‘ \IJ(t('.pr = 1.000 - 1.000 = 1.000 < 1 Ba. (7.21)
Ser,Np
\ 71 1.000 < 1 v 71 1.000 < 1
ec,Npr = 2 - Omm = 4 — ec,Npy — 2 - 0mm -
1 + Somm 180mm 1 + 180mm
Ve np = 1.000 Eq. (7.5)
NRk,p Ymp NRd,p NEed Bn,p
kN kN kN %
17.11 1.50 11.40 1.50 13.2
Bnp
Anchor no. % Group N° Decisive Beta
1 13.2 1 BN,p;1

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

Npi.c
Npg < =2 ( Nrac)
YMe
0 AC,N
Nrke = Npge =5 YsN YreN Yeen - YN Ea. (1)
) C,C AC’N ’ ’ ’
27,000 2
Npre = 28.00kN - 2226900 - 1.000 - 1.000 - 1.000 = 21.00kN
’ 32,400mm?
0 15 L5
Npke = ki-Vfee-hef = 11.0-/30.0N/mm? - (60mm) = 28.00kN Ba.(7:2)
c
Uon = 07403 —— — 0740320 _ (900 < 1 Ea. (4
Cer,N 90mm -
¥, nv = 1.000 Eq. (7.5)
1
\Il(’(‘.N = H_—Au_ i \Ilm',Nl"\Il(’('.Ny = 1.000-1.000 = 1.000 S 1 Eq.(7.6)
Ser,N
1\ ! 1.000 < 1 1\ 1 1.000 < 1
ec. Nt = T 9. 0mm _ +° > e, Ny = T 9. Omm _ +* >
1 + 180mm 1 + 180mm
Uyny = 100 > 1 Eq. (7.7)
NRk,c YMc NRd,c NEed BN,c
kN kN kN %
21.00 1.50 14.00 1.50 10.7
BN,c
Anchor no. % Group N° Decisive Beta
! 10.7 1 BNt
Splitting failure due to loading
Ni,s
Ngg < =% (Nggsp)
'yﬂlsp
0 Acn Eq. (7.23)
NRL?,sp = NR],/;.S[) ‘ AT : \Ils.N ‘ ler(f.N : \Ijr*(r.N : \I/h,.sp a7
c,N
14,400mm?
Npisy = 22.81kN- ———— 1. - 1. - 1. -1.310 = 29.89kN
Rk,sp 8 14,200mm? 000 - 1.000 - 1.000 - 1.310 9.89
oy = min(1;07+03- =) = min(1; 07403277 _ 1000 < 1 Eq.(74)
' Cer,sp 60mm
¥,y = 1.000 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.

Page 4



C-FIX 1.86.0.0
Database version
2020.2.7.16.43
Date

29/04/2020

fischer=x

innovative solutions

1
\Ij('(‘.N = 1+ e, = \I/(’(‘.J\‘fr : \I/m‘,N.'/ = 1.000-1.000 = 1.000 < 1 Eq.(7.6)
Ser,sp
1\ 1 1.000 < 1 v 1.000 < 1
ee, Nt = T 9. Omm . = ec,Ny — 2.0 = L >
L+ Soomm L+ Toomm
h \*? her+ 1.5 e\ 2/?
Viep = min( ( ) imax (1; (M) );2) Eq. (7.24)
hmin 2/3 hmin 2/3
150mm 60mm + 1.5 - 60mm\~
U)o = min( (7) :mam(l; ( ) );2) = 1.310
hosp 100mm ' 100mm
NRk,sp YMsp NRd,sp NEed Bn,sp
kN kN kN %
29.89 1.50 19.92 1.50 7.5
Bn,sp
Anchor no. % Group N° Decisive Beta
1 7.5 1 BN,sp;1
Resistance to shear loads
Proof Action Capacity Utilisation By
kN kN %
Steel failure without lever arm * 0.31 18.40 1.7
Concrete pry-out failure 0.31 22.81 1.4
Concrete edge failure 0.31 13.65 23
* Most unfavourable anchor
Steel failure without lever arm % -
‘/Rk.s "; j 7 «?7‘;3;
VE{] S — (VRd,S ) O -//;C
YMs et
0 (7.
Vers = kr- Vees = 1.00- 23.00kN = 23.00kN Ba ((77?’356);
VRk,s Yms VRd,s VEd Bvs
kN kN kN %
23.00 1.25 18.40 0.31 1.7
BVs
Anchor no. % Group N° Decisive Beta
! 1.7 1 Bvs;1

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

VEd <

VRk,cp

(Vrdep)
YMe

VRk',cp = kS'NRkT,[): 2-17.11kN = 34.21kN

NRk-,P = Nloik,p A_

Npip = 22.81kN -

A

p,N
0 \Ils,Np : \Ilg,Np . \Il(%c,Np : \IITB,N[)
»N

27.000mm?
S . 1. .1, 1. = 17.11kN
32.400mm? 0.900 - 1.000 - 1.000 - 1.000 7

Nipp = Vous - m-d-hep- T = 1.00 - - 10mm - 60mm - 12.1N/mm* = 22.81kN

\Ilsus = 1.00
(&
Vsnp = 0.7+0.3- — 07403 2 _ 900 < 1
Cer,Np 90mm

S

VN, = max(l; |- -(\IJO —1))

aNp 9:Np Ser,Np %Np

Omm
Uyny = ma:v(l; 1000 — /e (1.000—1)) = 1.000 > 1
1.5
TRk

\IJ!(;NP - ma:c(l; \/—_ (f_ 1) ) (Tch) )

o 12.1N/mm?\ "

k 11
TREe = r‘"‘d\/hef- for = 51107 V/60mm -30.0N/mm? = 14.9N/mm’
1
\II(’(‘-NII = @ = \I}(’('ANIMT' \II(’(‘.pr = 1.000-1.000 = 1.000 < 1
Ser,Np
Uy = 1.000
VRk,cp YMcp VRd,cp VEd Bv,cp
kN kN kN %
34.21 1.50 22.81 0.31 1.4
Bv.cp
Anchor no. % Group N° Decisive Beta
1 1.4 1 Bv,cp;1

Concrete edge failure

( Vrdec)

Eq. (7.39¢)

Eq. (7.13)

Eq. (7.14)

Eq. (7.14a)

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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0 A(-.V
VI?L'.(’ = VR},-,(» : AT : \IIN.‘/- \Ijh.V' \II(\.V' \I’('('.V' \I}r(*.V Ba. (7:40)
e,V
16,200mm?
Vik,e = 10.24kN - —————.1,000 - 1.000 - 2.000 - 1.000 - 1.000 = 20.48kN
16,200mm
V;;;.r,( = ko-d"- l;' V fer - C}‘S Eq. (7.41)
0.100 0.070 1.5
Ve = 2.4+ (lOmm) . (60mm) - 1/30.0N/mm? - (GOmm) = 10.24kN
! 60 d\"? 10mm "
a = 0.1- \ﬁ =01 /2 _gq00 5= 01 (L) =01 (AT _ g7 (425
c 60mn c 60mm
C2 90mm
U,y = 07403 = 074+03 - ——— = 1.000 < 1 Eq. (7.45)
v 1.5¢ + 1.5 - 60mm
1.5 1.5-60
U,y = max(l; Cl) - mam(l; \/7”“”) — 1.000 > 1 Eq. (746)
h 150mm
1 1
lII().V = 5 7 = 3 . 2.000 > 1 Eq. (7.48)
(cos av) + (0.5 - sin av) (cos 90.0) + (0.5 - Sin 90.0)
1 1
\Il(’ﬂv = 2e, 2 0omm 1.000 S 1 Eq. 7.47)
1+ ﬁ 1 + 3 - 60mm
¥,y = 1.000
VRk,c YMc VRd,c VEd By,
kN kN kN %
20.48 1.50 13.65 0.31 23
Bv,c
Anchor no. % Group N° Decisive Beta
1 2.3 1 Bvc:1
Utilization of tension and shear loads
Tension loads Utilisation BN Shear Loads Utilisation BV
% %
Steel failure * 4.8 Steel failure without lever arm * 1.7
Combined pull-out and concrete cone failure 13.2 Concrete pry-out failure 14
Concrete cone failure 10.7 Concrete edge failure 23
Splitting failure 7.5

* Most unfavourable anchor

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

the license agreement of the Software.
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Resistance to combined tensile and shear loads

Utilisation steel

Bxs = Buss = 005 < 1
B"is = /8":#:1 = 0.02 S 1
B+ B¢ = Byei+ B = 000 < 1 = (59)

Utilisation concrete @ Proof successful

ﬁN.[) = ﬁN.[):l =013 <1
Bre = Byer = 0.02 < 1
VB = Bl A = 005 < 1 to130

Information concerning the anchor plate

No plate

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 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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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
Maximum torque
Socket size

Total fixing thickness
Tfix,max

Volume of resin per drill
hole

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

Threaded rod FISAM 10 x 150 8.8,
zinc plated steel, property class 8.8

Dispenser FIS DM S

Blow-out pump ABG big
Cleaning brush BS 12

SDS Plus Il 12/100/160

or alternatively

FHD 12/200/330

Hammer drilling with or without
suction

M 10

do =12 mm
h, = 68 mm
her = 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
Tinst’max = 200 Nm

17 mm

tix = 8 mm

6 ml/3 scale divisions

Art.-No. 94405
Art.-No. 517935
Art.-No. 511118

Art.-No. 89300

Art.-No. 78179
Art.-No. 531803

Art.-No. 546597

. Y
s

: i‘.'
;
\

¥
A

do

DR S
% 2\" !
M. o"l v
‘ \' .

Tinst,max

®

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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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

Comment

|Case Study 02: 17.52mm (TLT) — 1.0x1.40m:

Design Specifications

Anchor

Anchor system fischer Injection system FIS V

Injection resin FISV 360 S

Fixing element Threaded rod FISAM 10 x 150 8.8, zinc plated steel,
property class 8.8

Calculated anchorage 60 mm

depth

Design Data Anchor design in Concrete according European Technical

Assessment ETA-02/0024, Option 1,
Issued 02/01/2020

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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Input data
Design method Design Method EN1992-4:2018 bonded fastener
Base material Normal weight concrete, 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
Type of loading Static or quasi-static
Design actions *’

# NEd VEd,x VEd,y MEd,x MEd,y MT,Ed Type of Ioading

kN kN kN kNm kNm kNm
1 2.15 0.34 0.00 0.00 0.00 0.00 Static or quasi-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 2.15 0.34 0.34 0.00

Resistance to tension loads

Proof Action Capacity Utilisation Bn
kN kN %

Steel failure * 2.15 31.33 6.9

Combined pull-out and concrete cone failure 2.15 11.40 18.9

Concrete cone failure 2.15 14.00 15.4

Splitting failure 215 19.92 10.8

* Most unfavourable anchor

Steel failure
Npis
Ngq < > (Nras)
YMs
NRrk,s Yms NRrd,s NEed Bns
kN kN kN %
47.00 1.50 31.33 2.15 6.9
BN,s
Anchor no. % Group N° Decisive Beta
1 6.9 1 BN,si1

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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Combined pull-out and concrete cone failure

N,
Ngq < Bip (Nrap)
YMp
0 ApN Eq. (7.13)
NRk.p = NRk_p . AT . \Ils,Np ' ‘Ilg,Np . \I}ec,Np : \Ilre.Np a7
PN
27,000
Nprp = 22.81kN - ﬂ 0.900 - 1.000 - 1.000 - 1.000 = 17.11kN
’ 32,400m
N%k.p = Uys-m-d-hef-mpr, = 1.00-7-10mm - 60mm - 12.1N/mm2 = 22.81kN Eq. (7.14)
Vs = 1.00 Eq. (7.14a)
Qg = 0.00 < \I/suq 0.74
0.5
Ser,Np = mln(73 -d- (lI’sus : TRk,ucr) ;3 hef) Fa.(719)
0.5
SerNp = min(7.3 - 10mm - (1.00 . 11.0N/mm2> ;3 60mm) = 180mm
Cer,Np = Ser.p = 180mm = 90mm Eq. (7.16)
' 2 2
c
U, ny = 0.7+0.3- = 0740329 _ (000 < 1 Eq. (7.20)
Cer,Np 90mm
S Omm
[/ ax( (\II )) - 1. _ . (1. . 1) -1 > 1 Eq. (7.17)
9,Np ng Ser Np g,Np — 000 180mm 000 000 =
T— ma:c(l ( _ 1) . (ﬂ)l)) Eq. (7.18)
9:Np ’ TRk,
12.1N/mm2)1'5)
0 _ _
\Ilg.Np = mam(l, ( 1— 1) (W = 1.000 Z 1
k 11
TRk — rgdv h(ffpk = m\/GOmmZiOON/me = 149N/mm2 Eq. (7.19)
1
\Il(f(i.Np = I—L— = \Il(’(f.Nth‘ \IJ(t('.pr = 1.000 - 1.000 = 1.000 < 1 Ba. (7.21)
Ser,Np
\ 71 1.000 < 1 v 71 1.000 < 1
ec,Npr = 2 - Omm = 4 — ec,Npy — 2 - 0mm -
1 + Somm 180mm 1 + 180mm
Ve np = 1.000 Eq. (7.5)
NRk,p Ymp NRd,p NEed Bn,p
kN kN kN %
17.11 1.50 11.40 2.15 18.9
Bnp
Anchor no. % Group N° Decisive Beta
1 18.9 1 BN,p;1

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

Npi.c
Npg < =2 ( Nrac)
YMe
0 AC,N
Nrke = Npge =5 YsN YreN Yeen - YN Ea. (1)
) s AC’N ’ ’ ’
27,000 2
Npre = 28.00kN - 2226900 - 1.000 - 1.000 - 1.000 = 21.00kN
’ 32,400mm?
0 15 L5
Npke = ki-Vfee-hef = 11.0-/30.0N/mm? - (60mm) = 28.00kN Ba.(7:2)
c
Uon = 07403 —— — 0740320 _ (900 < 1 Ea. (4
Cer,N 90mm -
¥, nv = 1.000 Eq. (7.5)
1
\Il(’(‘.N = H_—Au_ i \Ilm',Nl"\Il(’('.Ny = 1.000-1.000 = 1.000 S 1 Eq.(7.6)
Ser,N
1\ ! 1.000 < 1 1\ 1 1.000 < 1
ec. Nt = T 9. 0mm _ +° > e, Ny = T 9. Omm _ +* >
1 + 180mm 1 + 180mm
Uyny = 100 > 1 Eq. (7.7)
NRk,c YMc NRd,c NEed BN,c
kN kN kN %
21.00 1.50 14.00 2.15 15.4
BN,c
Anchor no. % Group N° Decisive Beta
1 15.4 1 BN,c;1
Splitting failure due to loading
Ni,s
Ngg < =% (Nggsp)
'yﬂlsp
0 Acn Eq. (7.23)
NRL?,sp = NR],/;.S[) ‘ AT : \Ils.N ‘ ler(f.N : \Ijr*(r.N : \I/h,.sp a7
c,N
14,400mm?
Npisy = 22.81kN- ———— 1. - 1. - 1. -1.310 = 29.89kN
Rk,sp 8 14,200mm? 000 - 1.000 - 1.000 - 1.310 9.89
oy = min(1;07+03- =) = min(1; 07403277 _ 1000 < 1 Eq.(74)
' Cer,sp 60mm
¥,y = 1.000 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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1
\Ij('(‘.N = 1+ e, = \I/(’(‘.J\‘fr : \I/m‘,N.'/ = 1.000-1.000 = 1.000 < 1 Eq.(7.6)
Ser,sp
1\ 1 1.000 < 1 v 1.000 < 1
e, Nt = T 9. 0mm _ +° > e, Ny = T 9. Omm _ +* >
L+ Soomm L+ Toomm
h \*? her+ 1.5 e\ 2/?
Viep = min( ( ) ;maw(l; (M) );2) Eq. (7.24)
hmin 2/3 hmin 2/3
150mm 60mm + 1.5 - 60mm\~
U)o = min( (7) :mam(l; ( ) );2) = 1.310
hosp 100mm ' 100mm
NRk,sp YMsp NRd,sp NEed Bn,sp
kN kN kN %
29.89 1.50 19.92 2.15 10.8
Bn,sp
Anchor no. % Group N° Decisive Beta
1 10.8 1 BN,sp;1
Resistance to shear loads
Proof Action Capacity Utilisation By
kN kN %
Steel failure without lever arm * 0.34 18.40 1.8
Concrete pry-out failure 0.34 22.81 1.5
Concrete edge failure 0.34 13.65 25
* Most unfavourable anchor
Steel failure without lever arm % -
‘/Rk.s "; j 7 «?7‘;3;
Veg < —= (Vras) =) Ko
YMs et
0 (7.
Vers = kr- Vees = 1.00- 23.00kN = 23.00kN Ba ((77?’356);
VRk,s Yms VRd,s VEd Bvs
kN kN kN %
23.00 1.25 18.40 0.34 1.8
BVs
Anchor no. % Group N° Decisive Beta
! 1.8 1 Bvs;1

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

VEd <

VRk,cp

(Vrdep)
YMe

VRk',cp = kS'NRkT,[): 2-17.11kN = 34.21kN

NRk-,P = Nloik,p A_

Npip = 22.81kN -

A

p,N
0 \Ils,Np : \Ilg,Np . \Il(%c,Np : \IITB,N[)
»N

27.000mm?
S . 1. .1, 1. = 17.11kN
32.400mm? 0.900 - 1.000 - 1.000 - 1.000 7

Nipp = Vous - m-d-hep- T = 1.00 - - 10mm - 60mm - 12.1N/mm* = 22.81kN

\Ilsus = 1.00
(&
Vsnp = 0.7+0.3- — 07403 2 _ 900 < 1
Cer,Np 90mm

S

VN, = max(l; |- -(\IJO —1))

aNp 9:Np Ser,Np %Np

Omm
Uyny = ma:v(l; 1000 — /e (1.000—1)) = 1.000 > 1
1.5
TRk

\IJ!(;NP - ma:c(l; \/—_ (f_ 1) ) (Tch) )

o 12.1N/mm?\ "

k 11
TREe = r‘"‘d\/hef- for = 51107 V/60mm -30.0N/mm? = 14.9N/mm’
1
\II(’(‘-NII = @ = \I}(’('ANIMT' \II(’(‘.pr = 1.000-1.000 = 1.000 < 1
Ser,Np
Uy = 1.000
VRk,cp YMcp VRd,cp VEd Bv,cp
kN kN kN %
34.21 1.50 22.81 0.34 1.5
Bv.cp
Anchor no. % Group N° Decisive Beta
1 1.5 1 Bv,cp;1

Concrete edge failure

( Vrdec)

Eq. (7.39¢)

Eq. (7.13)

Eq. (7.14)

Eq. (7.14a)

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.

Page 6



C-FIX 1.86.0.0
Database version
2020.2.7.16.43

fischer=x

30/04/2020 : - -
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0 A(-.V
VI?L'.(’ = VR},-,(» : AT : \IIN.‘/- \Ijh.V' \II(\.V' \I’('('.V' \I}r(*.V Ba. (7:40)
e,V
16,200mm?
Vik,e = 10.24kN - —————.1,000 - 1.000 - 2.000 - 1.000 - 1.000 = 20.48kN
16,200mm
V;;;.r,( = ko-d"- l;' V fer - C}‘S Eq. (7.41)
0.100 0.070 1.5
Ve = 2.4+ (lOmm) . (60mm) - 1/30.0N/mm? - (GOmm) = 10.24kN
! 60 d\"? 10mm "
a = 0.1- \ﬁ =01 /2 _gq00 5= 01 (L) =01 (AT _ g7 (425
c 60mn c 60mm
C2 90mm
U,y = 07403 = 074+03 - ——— = 1.000 < 1 Eq. (7.45)
v 1.5¢ + 1.5 - 60mm
1.5 1.5-60
U,y = max(l; Cl) - mam(l; \/7”“”) — 1.000 > 1 Eq. (746)
h 150mm
1 1
lII().V = 5 7 = 3 . 2.000 > 1 Eq. (7.48)
(cos av) + (0.5 - sin av) (cos 90.0) + (0.5 - Sin 90.0)
1 1
Veev = 5. = o = 1.000 < 1 Eq. (7.47)
1+ ﬁ 1 + 3 - 60mm
¥,y = 1.000
VRk,c YMc VRd,c VEd By,
kN kN kN %
20.48 1.50 13.65 0.34 2.5
Bv,c
Anchor no. % Group N° Decisive Beta
1 2.5 1 Bvc:1
Utilization of tension and shear loads
Tension loads Utilisation BN Shear Loads Utilisation BV
% %
Steel failure * 6.9 Steel failure without lever arm * 1.8
Combined pull-out and concrete cone failure 18.9 Concrete pry-out failure 1.5
Concrete cone failure 15.4 Concrete edge failure 25
Splitting failure 10.8

* Most unfavourable anchor

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

the license agreement of the Software.
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Resistance to combined tensile and shear loads

Utilisation steel

Brs = Buss = 007 < 1
B"is = /8":#:1 = 0.02 S 1
B+ B¢ = Byei+ B = 001 <1 = (59)

Utilisation concrete @ Proof successful

ﬁN.[) = ﬁN.[):l =019 <1
Bre = Byer = 0.02 < 1
VAL = Bl A = 009 < 1 to130

Information concerning the anchor plate

No plate

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 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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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
Maximum torque
Socket size

Total fixing thickness
Tfix,max

Volume of resin per drill
hole

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

Threaded rod FISAM 10 x 150 8.8,
zinc plated steel, property class 8.8

Dispenser FIS DM S

Blow-out pump ABG big
Cleaning brush BS 12

SDS Plus Il 12/100/160

or alternatively

FHD 12/200/330

Hammer drilling with or without
suction

M 10

do =12 mm
h, = 68 mm
her = 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
Tinst’max = 200 Nm

17 mm

tix = 8 mm

6 ml/3 scale divisions

Art.-No. 94405
Art.-No. 517935
Art.-No. 511118

Art.-No. 89300

Art.-No. 78179
Art.-No. 531803

Art.-No. 546597

. Y
s

: i‘.'
;
\

¥
A

do

DR S
% 2\" !
M. o"l v
‘ \' .

Tinst,max

®

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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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

Comment

|Case Study 03: 21.52mm (TLT) — 1.0x1.40m:

Design Specifications

Anchor

Anchor system fischer Injection system FIS V

Injection resin FISV 360 S

Fixing element Threaded rod FISAM 10 x 150 8.8, zinc plated steel,
property class 8.8

Calculated anchorage 60 mm

depth

Design Data Anchor design in Concrete according European Technical

Assessment ETA-02/0024, Option 1,
Issued 02/01/2020

Geometry / Loads / Scale units
mm, kN, kNm

Value of design actions (including

partial safety factor for the load)

RN |

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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Input data
Design method Design Method EN1992-4:2018 bonded fastener
Base material Normal weight concrete, 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
Type of loading Static or quasi-static
Design actions *’

# NEd VEd,x VEd,y MEd,x MEd,y MT,Ed Type of Ioading

kN kN kN kNm kNm kNm
1 3.48 0.43 0.00 0.00 0.00 0.00 Static or quasi-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 3.48 0.43 0.43 0.00

Resistance to tension loads

Proof Action Capacity Utilisation Bn
kN kN %

Steel failure * 3.48 31.33 11.1

Combined pull-out and concrete cone failure 3.48 11.40 30.5

Concrete cone failure 3.48 14.00 249

Splitting failure 3.48 19.92 17.5

* Most unfavourable anchor

Steel failure
Npis
Ngg < > (Nras)
Y Ms
NRk,s Yms NRrd,s NEd Bn,s
kN kN kN %
47.00 1.50 31.33 3.48 111
BN,s
Anchor no. % Group N° Decisive Beta
1 11.1 1 BN,s;1

The input values and the design results should be checked against local valid standards and approvals. Please respect the disclaimer of warranty in
the license agreement of the Software.
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Combined pull-out and concrete cone failure

N,
Ngq < Bip (Nrap)
YMp
0 ApN Eq. (7.13)
NRk.p = NRk_p . AT . \Ils,Np ' ‘Ilg,Np . \I}ec,Np : \Ilre.Np a7
PN
27,000
Nprp = 22.81kN - ﬂ 0.900 - 1.000 - 1.000 - 1.000 = 17.11kN
’ 32,400m
N%k.p = Uys-m-d-hef-mpr, = 1.00-7-10mm - 60mm - 12.1N/mm2 = 22.81kN Eq. (7.14)
Vs = 1.00 Eq. (7.14a)
Qg = 0.00 < \I/suq 0.74
0.5
Ser,Np = mln(73 -d- (lI’sus : TRk,ucr) ;3 hef) Fa.(719)
0.5
SerNp = min(7.3 - 10mm - (1.00 . 11.0N/mm2> ;3 60mm) = 180mm
Cer,Np = Ser.p = 180mm = 90mm Eq. (7.16)
' 2 2
c
U, ny = 0.7+0.3- = 0740329 _ (000 < 1 Eq. (7.20)
Cer,Np 90mm
S Omm
[/ ax( (\II )) - 1. _ . (1. . 1) -1 > 1 Eq. (7.17)
9,Np ng Ser Np g,Np — 000 180mm 000 000 =
T— ma:c(l ( _ 1) . (ﬂ)l)) Eq. (7.18)
9:Np ’ TRk,
12.1N/mm2)1'5)
0 _ _
\Ilg.Np = mam(l, ( 1— 1) (W = 1.000 Z 1
k 11
TRk — rgdv h(ffpk = m\/GOmmZiOON/me = 149N/mm2 Eq. (7.19)
1
\Il(f(i.Np = I—L— = \Il(’(f.Nth‘ \IJ(t('.pr = 1.000 - 1.000 = 1.000 < 1 Ba. (7.21)
Ser,Np
\ 71 1.000 < 1 v 71 1.000 < 1
ec,Npr = 2 - Omm = 4 — ec,Npy — 2 - 0mm -
1 + Somm 180mm 1 + 180mm
Ve np = 1.000 Eq. (7.5)
NRk,p Ymp NRd,p NEed Bn,p
kN kN kN %
17.11 1.50 11.40 3.48 30.5
Bnp
Anchor no. % Group N° Decisive Beta
1 30.5 1 BN,p;1

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

Npi.c
Npg < =2 ( Nrac)
YMe
0 AC,N
Nrke = Npge =5 YsN YreN Yeen - YN Ea. (1)
) C,C AC’N ’ ’ ’
27,000 2
Npre = 28.00kN - 2226900 - 1.000 - 1.000 - 1.000 = 21.00kN
’ 32,400mm?
0 15 L5
Npke = ki-Vfee-hef = 11.0-/30.0N/mm? - (60mm) = 28.00kN Ba.(7:2)
c
Uon = 07403 —— — 0740320 _ (900 < 1 Ea. (4
Cer,N 90mm -
¥, nv = 1.000 Eq. (7.5)
1
\Il(’(‘.N = H_—Au_ i \Ilm',Nl"\Il(’('.Ny = 1.000-1.000 = 1.000 S 1 Eq.(7.6)
Ser,N
1\ ! 1.000 < 1 1\ 1 1.000 < 1
ec. Nt = T 9. 0mm _ +° > e, Ny = T 9. Omm _ +* >
1 + 180mm 1 + 180mm
Uyny = 100 > 1 Eq. (7.7)
NRk,c YMc NRd,c NEed BN,c
kN kN kN %
21.00 1.50 14.00 3.48 249
BN,c
Anchor no. % Group N° Decisive Beta
1 24.9 1 BN.c;1
Splitting failure due to loading
Ni,s
Ngg < =% (Nggsp)
'yﬂlsp
0 Acn Eq. (7.23)
NRL?,sp = NR],/;.S[) ‘ AT : \Ils.N ‘ ler(f.N : \Ijr*(r.N : \I/h,.sp a7
c,N
14,400mm?
Npisy = 22.81kN- ———— 1. - 1. - 1. -1.310 = 29.89kN
Rk,sp 8 14,200mm? 000 - 1.000 - 1.000 - 1.310 9.89
oy = min(1;07+03- =) = min(1; 07403277 _ 1000 < 1 Eq.(74)
' Cer,sp 60mm
¥,y = 1.000 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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1
\Ij('(‘.N = 1+ e, = \I/(’(‘.J\‘fr : \I/m‘,N.'/ = 1.000-1.000 = 1.000 < 1 Eq.(7.6)
Ser,sp
1\ 1 1.000 < 1 v 1.000 < 1
e, Nt = T 9. 0mm _ +° > e, Ny = T 9. Omm _ +* >
L+ Soomm L+ Toomm
h \*? her+ 1.5 e\ 2/?
Viep = min( ( ) ;maw(l; (M) );2) Eq. (7.24)
hmin 2/3 hmin 2/3
150mm 60mm + 1.5 - 60mm\~
U)o = min( (7) :mam(l; ( ) );2) = 1.310
hosp 100mm ' 100mm
NRk,sp YMsp NRd,sp NEed Bn,sp
kN kN kN %
29.89 1.50 19.92 3.48 17.5
Bn,sp
Anchor no. % Group N° Decisive Beta
1 17.5 1 BN,sp;1
Resistance to shear loads
Proof Action Capacity Utilisation By
kN kN %
Steel failure without lever arm * 0.43 18.40 2.3
Concrete pry-out failure 0.43 22.81 1.9
Concrete edge failure 0.43 13.65 3.1
* Most unfavourable anchor
Steel failure without lever arm % -
‘/Rk.s "; j 7 «?7‘;3;
Veg < —= (Vras) =) Ko
YMs et
0 (7.
Vers = kr- Vees = 1.00- 23.00kN = 23.00kN Ba ((77?356);
VRk,s Yms VRd,s VEd Bvs
kN kN kN %
23.00 1.25 18.40 0.43 2.3
BVs
Anchor no. % Group N° Decisive Beta
1 2.3 1 Bvs:1

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

VEd <

VRk,cp

(Vrdep)
YMe

VRk',cp = kS'NRkT,[): 2-17.11kN = 34.21kN

NRk-,P = Nloik,p A_

Npip = 22.81kN -

A

p,N
0 \Ils,Np : \Ilg,Np . \Il(%c,Np : \IITB,N[)
»N

27.000mm?
S . 1. .1, 1. = 17.11kN
32.400mm? 0.900 - 1.000 - 1.000 - 1.000 7

Nipp = Vous - m-d-hep- T = 1.00 - - 10mm - 60mm - 12.1N/mm* = 22.81kN

\Ilsus = 1.00
(&
Vsnp = 0.7+0.3- — 07403 2 _ 900 < 1
Cer,Np 90mm

S

VN, = max(l; |- -(\IJO —1))

aNp 9:Np Ser,Np %Np

Omm
Uyny = ma:v(l; 1000 — /e (1.000—1)) = 1.000 > 1
1.5
TRk

\IJ!(;NP - ma:c(l; \/—_ (f_ 1) ) (Tch) )

o 12.1N/mm?\ "

k 11
TREe = r‘"‘d\/hef- for = 51107 V/60mm -30.0N/mm? = 14.9N/mm’
1
\II(’(‘-NII = @ = \I}(’('ANIMT' \II(’(‘.pr = 1.000-1.000 = 1.000 < 1
Ser,Np
Uy = 1.000
VRk,cp YMcp VRd,cp VEd Bv,cp
kN kN kN %
34.21 1.50 22.81 0.43 1.9
Bv.cp
Anchor no. % Group N° Decisive Beta
1 1.9 1 Bv,cp;1

Concrete edge failure

( Vrdec)

Eq. (7.39¢)

Eq. (7.13)

Eq. (7.14)

Eq. (7.14a)

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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A,
VI?L'.(’ = VI(?)},-,(» : AT)V \IIN.‘/- \Ijh.V' \II(\.V' \I’('('.V' \I}r(*.V Ba. (7:40)
e,V
16,200mm?
Vik,e = 10.24kN - —————.1,000 - 1.000 - 2.000 - 1.000 - 1.000 = 20.48kN
16,200mm
Vl(f]l.:r = ko-d"- l;' V fek C}‘B Eq. (7.41)
0.100 0.070 1.5
Ve = 2.4+ (lOmm) . (60mm) - 1/30.0N/mm? - (GOmm) = 10.24kN
! 60 d\"? 10mm "
a = 0.1- \ﬁ =01 /2 _gq00 5= 01 (L) =01 (AT _ g7 (425
c 60mn c 60mm
C2 90mm
U,y = 0.7+0.3- = 0. 3. — = < Eq. (7.45)
s,V + 150, 0.740.3 15 - 60mm 1.000 1 q
1.5 1.5-60
U,y = max(l; Cl) - mam(l; \/7”“”) — 1.000 > 1 Eq. (746)
h 150mm
1 1
lII().V = 5 7 = 3 . 2.000 > 1 Eq. (7.48)
(cos av) + (0.5 - sin av) (cos 90.0) + (0.5 - Sin 90.0)
1 1
\Il(’ﬂv = 2e, 2 0omm 1.000 S 1 Eq. 7.47)
1+ ﬁ 1 + 3 - 60mm
¥,y = 1.000
VRk,c YMc VRd,c VEd By,
kN kN kN %
20.48 1.50 13.65 0.43 3.1
Bv,c
Anchor no. % Group N° Decisive Beta
1 3.1 1 Bvc:1
Utilization of tension and shear loads
Tension loads Utilisation BN Shear Loads Utilisation BV
% %
Steel failure * 11.1 Steel failure without lever arm * 23
Combined pull-out and concrete cone failure 30.5 Concrete pry-out failure 1.9
Concrete cone failure 24.9 Concrete edge failure 3.1
Splitting failure 17.5

* Most unfavourable anchor

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

the license agreement of the Software.
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Resistance to combined tensile and shear loads

Utilisation steel

Brs = Busa = 011 < 1
B"is = /8":#:1 = 0.02 S 1
B+ B¢ = Byei+ B = 001 <1 = (59)

Utilisation concrete @ Proof successful

ﬁN.[) = ﬁN,p;l = 0.31 < 1
ﬁV.(’ = HV.(’;I =003 <1
N By = Bypat B = 017 <1 o s

Information concerning the anchor plate

No plate

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 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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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
Maximum torque
Socket size

Total fixing thickness
Tfix,max

Volume of resin per drill
hole

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

Threaded rod FISAM 10 x 150 8.8,
zinc plated steel, property class 8.8

Dispenser FIS DM S

Blow-out pump ABG big
Cleaning brush BS 12

SDS Plus Il 12/100/160

or alternatively

FHD 12/200/330

Hammer drilling with or without
suction

M 10

do =12 mm
h, = 68 mm
her = 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
Tinst’max = 200 Nm

17 mm

tix = 8 mm

6 ml/3 scale divisions

Art.-No. 94405
Art.-No. 517935
Art.-No. 511118

Art.-No. 89300

Art.-No. 78179
Art.-No. 531803

Art.-No. 546597

. Y
s

: i‘.'
;
\

¥
A

do

DR S
% 2\" !
M. o"l v
‘ \' .

Tinst,max

®

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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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

Comment

|Case Study 04: 15mm Tough — 1.166x1.192m:

Design Specifications

Anchor

Anchor system fischer Injection system FIS V

Injection resin FISV 360 S

Fixing element Threaded rod FISAM 10 x 150 8.8, zinc plated steel,
property class 8.8

Calculated anchorage 60 mm

depth

Design Data Anchor design in Concrete according European Technical

Assessment ETA-02/0024, Option 1,
Issued 02/01/2020

Geometry / Loads / Scale units
mm, kN, kNm

Value of design actions (including

partial safety factor for the load)

0s9 4

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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Input data

Design method
Base material
Concrete condition
Temperature range
Reinforcement
Drilling method
Installation type
Type of loading

Design Method EN1992-4:2018 bonded fastener

Normal weight concrete, C30/37, EN 206

Non-cracked, dry hole

24 °C long term temperature, 40 °C short term temperature
Normal or no reinforcement. No edge reinforcement
hammer drilling

Push-through installation

Static or quasi-static

Design actions *’

# NEd VEd,x VEd,y MEd,x MEd,y MT,Ed Type of Ioading
kN kN kN kNm kNm kNm
1 0.59 0.00 0.00 0.00 0.00 0.00 Static or quasi-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 0.59 0.00 0.00 0.00
Resistance to tension loads

Proof Action Capacity Utilisation BN

kN kN %

Steel failure * 0.59 31.33 1.9

Combined pull-out and concrete cone failure 0.59 11.40 5.2

Concrete cone failure 0.59 14.00 4.2

Splitting failure 0.59 19.92 3.0
* Most unfavourable anchor
Steel failure

NRi
Ngq < > (Nras)
YMs
NRrk,s Yms NRrd,s NEed Bns
kN kN kN %
47.00 1.50 31.33 0.59 1.9
BN,s
Anchor no. % Group N° Decisive Beta
1 1.9 1 BN,s:1

The input values and the design results should be checked against local valid standards and approvals. Please respect the disclaimer of warranty in
the license agreement of the Software.
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Combined pull-out and concrete cone failure

N,
Ngq < Bip (Nrap)
YMp
0 ApN Eq. (7.13)
NRk.p = NRk_p . AT . \Ils,Np ' ‘Ilg,Np . \I}ec,Np : \Ilre.Np a7
PN
27,000
Nprp = 22.81kN - ﬂ 0.900 - 1.000 - 1.000 - 1.000 = 17.11kN
’ 32,400m
N%k.p = Uys-m-d-hef-mpr, = 1.00-7-10mm - 60mm - 12.1N/mm2 = 22.81kN Eq. (7.14)
Vs = 1.00 Eq. (7.14a)
Qg = 0.00 < \I/suq 0.74
0.5
Ser,Np = mln(73 -d- (lI’sus : TRk,ucr) ;3 hef) Fa.(719)
0.5
SerNp = min(7.3 - 10mm - (1.00 . 11.0N/mm2> ;3 60mm) = 180mm
Cer,Np = Ser.p = 180mm = 90mm Eq. (7.16)
’ 2 2
c
U, ny = 0.7+0.3- = 0740329 _ 6900 < 1 Eq.(7.20)
Cer,Np 90mm
S Omm
[/ ax( (\II )) - 1. _ . (1. . 1) -1 > 1 Eq. (7.17)
9,Np ng Ser Np g,Np — 000 180mm 000 000 =
T— ma:c(l ( _ 1) . (ﬂ)l)) Eq. (7.18)
9:Np ’ TRk,
12.1N/mm2)1'5)
0 _ _
\Ilg.Np = mam(l, ( 1— 1) (W = 1.000 Z 1
k 11
TRk — rgdv h(ffpk = m\/GOmmZiOON/me = 149N/mm2 Eq. (7.19)
1
\Il(f(i.Np = I—L— = \Il(’(f.Nth‘ \IJ(t('.pr = 1.000 - 1.000 = 1.000 < 1 Ba. (7.21)
Ser.Np
\ ! 1.000 < 1 v 1 1.000 < 1
ec,Npr — T .2 0mm = L. ] e, Npy = =T 2. 0mm _ +° >
1 + Somm 180mm 1 + 180mm
Ve np = 1.000 Eq. (7.5)
NRk,p Ymp NRd,p NEed Bn,p
kN kN kN %
17.11 1.50 11.40 0.59 5.2
Bnp
Anchor no. % Group N° Decisive Beta
1 5.2 1 BN,p;1

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

Nrppe
Npg < —2ke ( Nra,c)
YMe
Acn
Nppe = N?zk_,c = Uen Ve N Yooy Wy
Ac,N

27.000mm?
Np. . = 28.00kN - —2———
Rk.e 8.00 32,400mm

- 1.5
Nppe = k- fa-hef = 11.0- /30.0N/mm? - (60mm) = 28.00kN

5+0.900 - 1.000 - 1.000 - 1.000 = 21.00kN

c
Uy = 0.74+03-—— — 07403207 _ 900 < 1
Cer,N 90mm
W, n = 1.000
1
\Il(’(‘.N = H——A“' i \Ill’(',Nl"\Il(’('.Ny = 1.000-1.000 = 1.000 S 1
Ser,N
v 71 1.000 < 1 v 71 1.000 < 1
ec,Nz = 2 0mm - ec,Ny — 2 0mm —
1 + 180mm 1 + 180mm
Yyn = 1.00 > 1
NRk,c YMc NRd,c NEed BN,c
kN kN kN %
21.00 1.50 14.00 0.59 4.2
BN,c
Anchor no. % Group N° Decisive Beta
1 4.2 1 BN,c;1

Splitting failure due to loading

N,
NE'd S = ( NRd,sp )
'yﬂlsp

A,
0 c,N
Nriop = Np

k,sp A[]N . \I}S"N ' llj""wN ' \Ijmr.N : \Ilh,.sp
e,

14,400mm?

Nppey = 22.81kN -
Bk 8 14,400mm

U,y = min(l; 0.7 403 —< ) - min(l; 0.7+40.3. 1

c(?!'.h’])

U,y = 1.000

5+ 1.000 - 1.000 - 1.000 - 1.310 = 29.89kN

60
o)

= 1.000 < 1

Eq. (7.1)

Eq.(7:2)

Eq.(7.4)

Eq. (7.5)

Eq. (7.6)

Eq. (7.7)

Eq. (7.23)

Eq. (7.4)

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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1
\Ij('(‘. N = 1+ e, = \I/(’(‘.J\‘fr : \I/(’(‘.N]/ = 1.000-1.000 = 1.000 < 1 Eq.(7.6)
v L 1.000 < 1 v L 1.000 < 1
e, Nt = T 9. 0mm _ +° > e, Ny = T 9. Omm _ +* >
L+ 12(;)711111 I+ 12[?mm
h 2/3 hp 1.5 2/3
Viep = min( <h ‘ ) ;maw(l; (%) );2) Eq. (7.24)

. 150mm\ 2/3 60mm + 1.5 - 60mm\ /3
Uy ep = min imaz\ 1; 2

= 1.310
100mm 100mm
NRk,sp YMsp NRd,sp NEed Bn,sp
kN kN kN %
29.89 1.50 19.92 0.59 3.0
Bn,sp
Anchor no. % Group N° Decisive Beta
1 3.0 1 BN,sp;1

Resistance to combined tensile and shear loads

By = Bypg = 0.056 < 1 @ Proof successful

Information concerning the anchor plate

No plate

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 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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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
Maximum torque
Socket size

Total fixing thickness
Tfix,max

Volume of resin per drill
hole

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

Threaded rod FISAM 10 x 150 8.8,
zinc plated steel, property class 8.8

Dispenser FIS DM S

Blow-out pump ABG big
Cleaning brush BS 12

SDS Plus Il 12/100/160

or alternatively

FHD 12/200/330

Hammer drilling with or without
suction

M 10

do =12 mm
h, = 68 mm
her = 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
Tinst’max = 200 Nm

17 mm

tix = 8 mm

6 ml/3 scale divisions

Art.-No. 94405
Art.-No. 517935
Art.-No. 511118

Art.-No. 89300

Art.-No. 78179
Art.-No. 531803

Art.-No. 546597

. Y
s

: i‘.'
;
\

¥
A

do

DR S
% 2\" !
M. o"l v
‘ \' .

Tinst,max

®

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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Project: Contract:
Glass Adaptor and Spigot 1388-3
=N TSA Subject: Sheet No.
g TED SINGLETON & ASSOCIATES General Wind Load 39
CONSULTING ENGINEERS
Date: By:
08/05/2020 R.F.

Appendix B — Rampa

TSA is Specifier of the Fixings
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Good idea. lets make it/

L RAMPA®-Muffen Typ SKL RAMPA®-inserts type SKL
mit Innensechskant und with hex socket drive
i “\\ W “\\ ﬂ§ % ﬂé “\\ Sacklochgewinde, leichtes and threaded blind hole,
b SLE ) K ‘: Einschrauben durch schianke easy assembly by means
L AV NHAVANANRR VY Flanken am AuBengewinde of slim flanks and the
und den Flhrungsansatz unthreaded lead support
e— L1—
Stahl Stahl
Stahl rostfrei rostfrei
verzinkt Stainless Stainless
sw Vorbohrung™ Steel steel steel
Art. D L d HD L1 Pilot hole* zinc plated 1.4305 1.4571
011625 12 25 M6 6 18 90 - 95 o
011630 12 30 M6 6 20 g0 = 95 o
011 640 12 40 M6 6 20 g0 = 95 o
011650 12 50 M6 6 21 9i0°—95 o o o
011 660 12 60 M6 6 21 90 — 95 o o o
011680 12 80 M6 6 21 90 — 95 o o o
011830 16 30 M8 8 20 12,5 — 13,0 o
011 840 16 40 M8 8 22 12,5 — 13,0 o
011850 16 50 M8 8 22 12,5 — 13,0 o
011 860 16 60 M8 8 22 12,5 — 13,0 o
011870 16 70 M8 8 22 12,5 — 13,0 o
011880 16 80 M8 8 23 12,5 — 13,0 o o o
011800 16 100 M8 8 23 12,5 — 13,0 o o o
011130 18,5 30 M10 10 21 15,0 — 15,5 °
011140 18,5 40 M10 10 21 15,0 — 15,5 o
011150 18,5 50 M10 10 21 15,0 — 15,5 o
011160 18,5 60 M10 10 21 15,0 — 15,5 o
011170 18,5 70 M10 10 21 150 — 15,5 o
011180 18,5 80 M10 10 23 B0 = 1588 o
011100 18,5 100 M10 10 23 B0 = 158 o
011260 22 60 M12 12 25 18,5 — 19,0 o
011280 22 80 M12 12 25 18,5 — 19,0 o
011210 22 100 M12 12 25 18,5 — 19,0 o
011 661 25 60 M 16 14 25 21,56 — 22,0 o
011 681 25 80 M 16 14 25 21,5 — 22,0 O o
011 601 25 100 M16 14 25 25 -20 N -
Bitte erganzen fiir / Please complete for | 07 3 &
*Hinweis: Bei Weichholz bitte den geringeren Vorbohrdurchmesser verwenden
*Please note: for softwood please use the lower pilot hole value

Auszugswerte jetzt
4'5 selbst berechnen!

4'5[1, Calculate pull-out

values instantly!

Mehr Informationen
zur ETA 12/0481

More information
about ETA 12/0481

RAMPA® GmbH & Co. KG - Auf der Heide 8 - 21514 Biichen -

Germany

Tel. +49 (0) 4155/81 41 -0 - Fax +49 (0) 4155/ 81 41 80 - mail@rampa.com - www.rampa.com
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