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Introduction/Actions/Result Summary:

Introduction:
TSA was instructed by On Level to carry out calculations to be made with glass adaptor
@50mm thickness.

Actions:

Balustrade load = 1.5kN/m (Table NA.5151991-1-1:2002)
Point load = 1.5kN (Table NA.4.2 1S 1991-1-1:2002)
Infill load = 1.5kN (Table NA.5151991-1-1:2002)
Assumption:

Concrete Grade = C30/37

Result Summary:

Size of
'z¢ 0 Glass Working Line Load |Glass Deflection
Study the Glass Interlayer
(mm) for System (kN/m) (mm)
(Ixh) (m)
Case Study 01| 1.1x1.45| 21.52 Sentry 1.5 15.19
Case Study 02 | 1.5x1.45| 21.52 Sentry 1.5 14.42

NOTE:

e All deflection < 25mm and therefore acceptable
e Glass thickness chosen determined by the material stress when subjected to
1.5kN/m Balustrade Load, 1.5kN/m2 Infill Load and 1.5kN Point Load
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Glass Strength

Balustrade Loading:
< 5mins duration => Kmoq = 0.77

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

foa = (0.77)(1.0)(45)/1.6 + 1.0(120-45)/1.2

feq = 84.2N/mm?
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Case Study 01:
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Sketch - 21.52mm thickness — 1.5kN/m - 1.1x1.45m — Sentry Interlayer:

1160

1450

210

80

200

21.52mm Tickness (10+1.52+10mm)
Sentry Interlayer

700

200 |

1100

NOTE:

e Deflection on the glass 15.19mm = OK in deflection

-
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Glass Analysis — 21.52mm thickness — 1.5kN/m - 1.1x1.45m — Sentry Interlayer:

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
1.5N/m2 Infill Loading

e 10/10/1.52mm T/L/T Glass analysed, horizontally toughened Laminated
e Interlayer Properties used for analysis, E= 606 MPa, G = 203.36MPa Sentry Glass SG5000

e Bending Stress analysed based on glass panel of 1.1m x 1.45m

Result:

Max. Bending Stress = 29.86N/mm? x1.5 = 44.79N/mm? < 84.2N/mm?

OK in Bendin

Type: 1st Principal Stress

Unit: MPa

21/07/2020, 13:19:19
29.86 Max

|| 23,17

L | 16.49

L | 9.81

. 212

-3.56 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
1.5N/m2 Infill Loading

e 10/10/1.52mm T/L/T Glass analysed, horizontally toughened Laminated
e Interlayer Properties used for analysis, E= 606 MPa, G = 203.36MPa Sentry Glass SG5000

e Deflection Stress analysed based on glass panel of 1.1m x 1.45m

Result:

Max. Deflection = 6.563mm < 25mm {BS6180:2011 cl. 6.4.1}

Type: Displacerment

Unit: mm

21/07/2020, 13:19:31
5.563 Max

L1 5.25

| 3,938

. 26525

| 1.313

0 Min

OK in Deflection (Glass Only)

P ————
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Glass Analysis - Bending Stress of Glass Panel due to 1.5kN/m Balustrade Loading:

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

e Actual Balustrade Load applied to the glass is 1.65 kN/m (1.5x1.1m)
e 10/10/1.52mm T/L/T Glass analysed, horizontally toughened Laminated
e Interlayer Properties used for analysis, E= 606 MPa, G = 203.36MPa Sentry Glass SG5000

e Bending Stress analysed based on glass panel of 1.1m x 1.45m

Result:

Max. Bending Stress = 51.96N/mm? x1.5 = 77.94N/mm? < 84.2N/mm?

OK in Bending

Type: 1st Principal Stress

Unit; MPa

21/07/2020, 13:17:44
51.96 Max

| 1:40.24

|| 28,52

| 1681

. 5,00

-6.63 Min
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Glass Analysis - Deflection of Glass Panel due to 1.5kN/m Balustrade Loading:

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

e Actual Balustrade Load applied to the glass is 1.65 kN/m (1.5x1.1m)
e 10/10/1.52mm T/L/T Glass analysed, horizontally toughened Laminated
e Interlayer Properties used for analysis, E= 606 MPa, G = 203.36MPa Sentry Glass SG5000

e Deflection analysed based on glass panel of 1.1m x 1.45m

Result:
Max. Deflection = 15.19mm < 25mm {BS6180:2011 cl. 6.4.1}

OK in Deflection (Glass Only)

Type: Displacement
Unit: mm :
21/07/2020, 13:18:27

oM GG —

|| 12,16

| 5.08

3.04

0 Min
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Glass Analysis - Bending Stress of Glass Panel due to 1.5kN/m Point Load:

e Analysis Software was used to determine maximum bending stress of the glass due to
1.5kN/m Point Load

e 10/10/1.52mm T/L/T Glass analysed, horizontally toughened Laminated
e Interlayer Properties used for analysis, E= 606 MPa, G = 203.36MPa Sentry Glass SG5000

e Bending Stress analysed based on glass panel of 1.1m x 1.45m

Result:

Max. Bending Stress = 19.13N/mm? x1.5 = 28.70N/mm? < 84.2N/mm?

OK in Bendin

Type: 1st Principal Stress

Unit; MPa

21/07/2020, 12:19:55
19.13 Max

| 14.85

E lsjiswy

L | 6.28

-2.28 Min
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Glass Analysis - Deflection of Glass Panel due to 1.5kN/m Point Load:

e Analysis Software was used to determine maximum deflection of the glass due to
1.5kN/m Point Load

e 10/10/1.52mm T/L/T Glass analysed, horizontally toughened Laminated
e Interlayer Properties used for analysis, E= 606 MPa, G = 203.36MPa Sentry Glass SG5000

e Deflection analysed based on glass panel of 1.1m x 1.45m

Result:
Max. Deflection = 4.206mm < 25mm {BS6180:2011 cl. 6.4.1}

OK in Deflection (Glass Only)

Type: Displacement

Unit: mm

21/07/2020, 12:21:50
4,206 Max

|| 3,365

|| 2.524

&

L | 1,682

0.841

0 Min
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Case Study 01

Size of the Glass — 1100 (l) x 1450 (h) mm

Reactions (N)
Balustrade Pressure Point
1 2161 3256 1496
2 2161 3256 1496
3 -1336 -2431 -746
4 -1336 -2431 -746
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Connection Design:
Connection To Concrete:

Tensile Load = 3.256kN x 1.5 = 4.88kN (ULS)
Shear Load = 0.36kN X 1.35 = 0.49kN (ULS)

Therefore use FIS V 360 S Chemical Resin. See design in Appendix A.
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Connection To Stainless Steel:
1Nr M10 Bolt Grade 316 Stainless Steel
fy = 210 MPa (Grade 316 Stainless Steel, Table 2.1 EN 1993-1-4:2006)
fup = 520 MPa (Grade 316 Stainless Steel, Table 2.2 EN 1993-1-4:2006)
a=0.6 (6.2 EN 1993-1-4:2006)
A = 58.00mm? (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)

Fypq:is the design tensile force per bolt for the ultimate limit state.

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

Ft,Ed = kN
Fipg = 2% = 20X 22258 4 1073 = 14.48KkN > Fpg = 14.48kN > 4.88kN Okay

Shear Resistance Check: (6.2 EN 1993-1-4: 2006)
F, gq:is the design shear force per bolt for the ultimate limit state.

F, rq: is the design shear resistance per bolt.

FV,Ed == kN
Fyga = S = 22222557 1073 = 31.56kN-> Fyga = 31.56kN > 0.49kN  Okay

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

FuE Fig 4.88 0.49
vEd p LBl <] 5 —— 4 —— =<1 Okay
Fyra 14F¢Ra 14.48 3156
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Case Study 02:

Sketch - 21.52mm thickness — 1.5kN/m - 1.5x1.45m — Sentry Interlayer:

_

21.52mm Tickness (10+1.52+10mm)
SRR Ao Sentry Interlayer .

I —

1450

00

1500

NOTE:

e Deflection on the glass 14.42mm = OK in deflection
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Glass Analysis — 21.52mm thickness — 1.5kN/m - 1.5x1.45m — Sentry Interlayer:

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
1.5N/m2 Infill Loading

e 10/10/1.52mm T/L/T Glass analysed, horizontally toughened Laminated
e Interlayer Properties used for analysis, E= 606 MPa, G = 203.36MPa Sentry Glass SG5000

e Bending Stress analysed based on glass panel of 1.5m x 1.45m

Result:

Max. Bending Stress = 28.35N/mm? x1.5 = 42.53N/mm? < 84.2N/mm?

OK in Bendin

Type: 1st Principal Stress

Unit: MPa

21/07/2020, 15:31:23
28.35 Max

| 21.94

By

271

3.7 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
1.5N/m2 Infill Loading

e 10/10/1.52mm T/L/T Glass analysed, horizontally toughened Laminated
e Interlayer Properties used for analysis, E= 606 MPa, G = 203.36MPa Sentry Glass SG5000

e Deflection analysed based on glass panel of 1.5m x 1.45m

Result:
Max. Deflection = 6.121mm < 25mm {BS6180:2011 cl. 6.4.1}

OK in Deflection (Glass Only)

Type: Displacement
Unit: mm
21/07/2020, 15:31:45

i —

L | 4.897

|| 3.672

| 2,448

1.224

0 Min
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Glass Analysis - Bending Stress of Glass Panel due to 1.5kN/m Balustrade Loading:

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

e Actual Balustrade Load applied to the glass is 2.25 kN/m (1.5x1.5m)
e 10/10/1.52mm T/L/T Glass analysed, horizontally toughened Laminated
e Interlayer Properties used for analysis, E= 606 MPa, G = 203.36MPa Sentry Glass SG5000

e Bending Stress analysed based on glass panel of 1.5m x 1.45m

Result:

Max. Bending Stress = 51.89N/mm? x1.5 = 77.84N/mm? < 84.2N/mm?

OK in Bending

Type: 1st Principal Stress

Unit: MPa

21/07/2020, 15:18:22
51.89 Max

|| 40.21

|| 28.54

| 1686

Sl

-6.49 Min
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Glass Analysis - Deflection of Glass Panel due to 1.5kN/m Balustrade Loading:

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

e Actual Balustrade Load applied to the glass is 2.25 kN/m (1.5x1.5m)

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

e Interlayer Properties used for analysis, E= 606 MPa, G = 203.36MPa Sentry Glass SG5000
e Deflection analysed based on glass panel of 1.5m x 1.45m

Result:
Max. Deflection = 14.42mm < 25mm {BS6180:2011 cl. 6.4.1}

OK in Deflection (Glass Only)

Type: Displacerment
Unit: mm
21/07/2020, 15:18:48

e ——

. bl

| 8.65

. 5.7

2.88

0 Min
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Glass Analysis - Bending Stress of Glass Panel due to 1.5kN/m Point Load:

e Analysis Software was used to determine maximum bending stress of the glass due to
1.5kN/m Point Load

e 10/10/1.52mm T/L/T Glass analysed, horizontally toughened Laminated
e Interlayer Properties used for analysis, E= 606 MPa, G = 203.36MPa Sentry Glass SG5000

e Bending Stress analysed based on glass panel of 1.5m x 1.45m

Result:

Max. Bending Stress = 13.33N/mm? x1.5 = 20.00N/mm? < 84.2N/mm?

OK in Bendin

Type: 1st Principal Stress

Unit: MPa

21_]07}2020, 15:37:06
13.33 Max

| 10,32

. (4209

1.27

-1.74 Min
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Glass Analysis - Deflection of Glass Panel due to 1.5kN/m Point Load:

e Analysis Software was used to determine maximum deflection of the glass due to
1.5kN/m Point Load

e 10/10/1.52mm T/L/T Glass analysed, horizontally toughened Laminated
e Interlayer Properties used for analysis, E= 606 MPa, G = 203.36MPa Sentry Glass SG5000

e Deflection analysed based on glass panel of 1.5m x 1.45m

Result:
Max. Deflection = 2.878mm < 25mm {BS6180:2011 cl. 6.4.1}

OK in Deflection (Glass Only)

Type: Displacement
Unit: mm
21/07/2020, 15:37:46

| 2,302

| A17227

. 151

| 0.576

0 Min
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Case Study 02

Size of the Glass — 1500 (I) x 1450 (h) mm

Reactions (N)

Pressure Balustrade Point
1 1951 2647 911
2 2505 3726 1171
3 1951 2647 911
4 -981 -2103 -467
5 -1182 -2566 -560
6 -981 -2103 -467
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Connection Design:
Connection To Concrete:

Tensile Load = 3.726kN X 1.5 = 5.59kN (ULS)
Shear Load = 0.49kN X 1.35 = 0.66kN (ULS)

Therefore use FIS V 360 S Chemical Resin. See design in Appendix A.

5.59 f
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Connection To Stainless Steel:
1Nr M10 Bolt Grade 316 Stainless Steel
fy = 210 MPa (Grade 316 Stainless Steel, Table 2.1 EN 1993-1-4:2006)
fup = 520 MPa (Grade 316 Stainless Steel, Table 2.2 EN 1993-1-4:2006)
a=0.6 (6.2 EN 1993-1-4:2006)
A = 58.00mm? (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)

Fypq:is the design tensile force per bolt for the ultimate limit state.

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

Fipa = kN
Firg = 2% = 20X 22258 4 1073 = 14.48KkN > Fypg = 14.48kN > 5.59kN Okay

Shear Resistance Check: (6.2 EN 1993-1-4: 2006)
F, gq:is the design shear force per bolt for the ultimate limit state.

F, rq: is the design shear resistance per bolt.

FV,Ed == kN
Fyga = St = 22222557 41073 = 31.56kN-> Fygra = 31.56kN > 0.66kN  Okay

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

F F 559 | 0.66
vEd 4 _LEd <1 52 22 =< ] Okay
Fyra 14FiRq 14.48  31.56
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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

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 85 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)

488 §

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.

Page 1
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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 4.88 0.49 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 4.88 0.49 0.49 0.00

Resistance to tension loads

Proof Action Capacity Utilisation Bn
kN kN %

Steel failure * 4.88 31.33 15.6

Combined pull-out and concrete cone failure 4.88 11.99 40.7

Concrete cone failure 4.88 17.16 28.4

Splitting failure 4.88 10.37 471

* 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 4.88 15.6
BN,s
Anchor no. % Group N° Decisive Beta
1 15.6 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 < Bhp (Nrap)
YMp

0 ApN Eq. (7.13)

NRk.p = NRk_p . AT . \Ils,Np ' ‘Ilg,Np . \I}ec,Np : \Ilre.Np a7
PN
40,172
Nprp = 32.31kN - ﬂ 0.812 - 1.000 - 1.000 - 1.000 = 17.99kN
’ 58,564m
N%k.p = Uys-m-d-hef-mpr, = 1.00-7-10mm - 85mm - 12.1N/mm2 = 32.31kN 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 85mm) = 242mm
Cer,Np = Ser.Np = 242mm = 121mm Eq. (7.16)
o 2 2
c
Wy = 07403 07403 20mm 819 < 1 Eq. (7.20)
Cer,Np 121mm

s 0
VN = aw( Yonp = \/5 o o (‘I'S,Np—l)) = 1.000 — 24;”7;':71- (1.000—1) = 1.000 > 1 Ea. (.17)
- o v (1) (2))
aNp — max 3 — .

TRk,c
12.1N/mm2)1'5)
0 _ —
\Ilg.Np = mam(l, ( 1—1) (m = 1.000 Z 1
k 11
TRk — rgdv h(f . fck = m\/SS)TRTH . 300N/mm2 = 177N/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
v 71 1.000 < 1 \\ 71 1.000 < 1
ec,Npx = 2. 0mm = 4 — ec,Npy = 2 Omm —
1 + Smm 242mm 1 + 242mm
U,y = 1.000 .
NRk,p Ymp NRd,p NEed Bn,p
kN kN kN %
17.99 1.50 11.99 4.88 40.7
Bnp
Anchor no. % Group N° Decisive Beta
1 40.7 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

NR,c
Ngg < =% ( Nrac)
YMe
0 AC,N
Nrke = Npge =5 YsN YreN Yeen - YN Ea. (1)
) C,C AC’N ’ ’ ’
43,988 2
Nppe = 47.22kN - 22228 906-1.000 - 1.000 - 1.000 = 25.74kN
’ 65,025mm?
0 15 L5
Npke = ki-Vfee-hef = 11.0-/30.0N/mm? - (85mm) = 47.22kN Ba.(7:2)
c
Yoy = 0.74+0.3- = 0.7+0.3- 45mm = 0.806 < 1 Eq. (7.4)
Cer,N 128mm -
¥, 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 + 255mm 1 + 255mm
Yyn = 1.00 > 1 Eq.(7.7)
NRk,c YMc NRd,c NEed BN,c
kN kN kN %
25.74 1.50 17.16 4.88 28.4
BN,c
Anchor no. % Group N° Decisive Beta
1 28.4 1 BN.c;1
Splitting failure due to loading
Npri,s
Ngg < =% (Nggsp)
'yﬂlsp
0 A(-.,N
Npksp = NRk.Sp - VN Voen Ueen Uy Eq. (7.23)
A(:.N
84,272mm?
Npisy = 32.31kN- —————— . 0. - 1. - 1. - 1. = 15.55kN
Rk,s 32.3 135, 424mm? 0.773 - 1.000 - 1.000 - 1.000 5.95
c
U,n = 0.7+0.3- — 07403 2mI s < g Eq. (14)
Ccr.sp 184mm -
¥,y = 1.000 Eq. (75)
1
\I]ec.N = 17& = \I’ec,N:L"\I’ec,Ny = 1.000-1.000 = 1.000 < 1 Eq.(7.6)
Serusp
1\ 71 1.000 < 1 1\ 71 1.000 < 1
ec,No = 2 0mm : - ec,Ny = 2. 0mm : —
1 + 368mm 1 + 368mm

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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L) a1 (£ 120) ) )

‘I/h.sp = min Eq. (7.24)
min 2/3 hmin 2/3
. 115mm\ </~ 85mm + 1.5 - 45mm\ “/~
Vi = mm( (7) ;ma:r(l; ( ) );2) 1.000
115mm 115mm
NRk,sp YMsp NRd,sp NEed Bn,sp
kN kN kN %
15.55 1.50 10.37 4.88 471
Bn,sp
Anchor no. % Group N° Decisive Beta
1 47 .1 1 BN,sp;1
Resistance to shear loads
Proof Action Capacity Utilisation By
kN kN %
Steel failure without lever arm * 0.49 18.40 2.7
Concrete pry-out failure 0.49 23.98 2.0
Concrete edge failure 0.49 9.95 4.9
* Most unfavourable anchor
Steel failure without lever arm
VR/\.."
Vea < = (Vrds)
YMs
Vaks = kr- Vlgk_s = 1.00-23.00kN = 23.00kN Ea. ((77.335zs);
VRk,s Yms VRd,s VEd Bvs
kN kN kN %
23.00 1.25 18.40 0.49 2.7
BVs
Anchor no. % Group N° Decisive Beta
1 2.7 1 Bvs:1
Concrete pry-out failure
VRke
Vie < —%  (Vrdep)
YMe
VRk,cp = kg . NRk.p: 2-17.99kN = 35.98kN Eq. (7.39c)

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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Ap
NI?A'.p = ngk.p : Af_)li : lI’S.Np : \Ilg.N]) . \I’(’(‘,.Np : \Ilre,Np Ea. (7.13)
.1
40,172mm?

Nprp = 32.31kN . ————"
Rk 58,564mm?

N]%k,p = \IJSUS”’T'd'hJef'TRk = 1.00

U, = 1.00
asys = 0.00 < \Ilgus = 0.74
C
Cer,Np

V,np = max

(
(
¥, = mas
(

-0.812-1.000 - 1.000 - 1.000 = 17.99kN

-7 - 10mm - 85mm - 12.1N/mm?* = 32.31kN Eq. (7.14)

Eq. (7.14a)

Admm 519 < 1 Eq. (7.20)
121mm -

[ s
PR\ /AL . (\1/0 - 1)) Eq. (7.17)
>~ g.Np SerNp 9.Np

1. 1.000 — y/-0mm -(1.000—1)) — 1.000 > 1

242mm
1: \/’_ (f_ 1) . (ﬂ)l's) Eq. (7.18)
9:.Np ’ " TRk,c
30 max(1 \/— (\/I 1) (12.1N/mm2)1.5) Lo - 1
9Np ’ 17.7N/mm? =
TREe = s hef for = L\/&’)mm-iﬁo.ON/mmZ = 17.7N/mm?* Eq. (7.19)
“ m-dY’ e 3.14 - 10mm
1
\Ilec.Np = lj = \II(:’L‘.NPI. lI’ec.]\z’py = 1.000-1.000 = 1.000 < 1 Ea. (7.21)
Ser Np
W, np = 1.000 Eq. (7.5)
VRk,cp YMcp VRd,cp VEd BV,cp
kN kN kN %
35.98 1.50 23.98 0.49 2.0
Bv.cp
Anchor no. % Group N° Decisive Beta
1 2.0 1 Bv,cp;1
Concrete edge failure
Vik.c ]
VE(I < ik, (VRd,c ) 07
e of
0 A(-AV
VRL?.(? = VI?}.:,(: : A() . \IIS.V' \I//I.V' \I’(\.V' ‘I,(’(?.V' \Ilr(’.V Bq. (7.40)
e,V
9,113mm?
Vike = TA6EN - ————.1.000 - 1.000 - 2.000 - 1.000 - 1.000 = 14.92kN
9.113mm
VI(?)I\-.r = ko-d"- l; vV fek - C%‘S Eq. (7.41)

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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0.074

L5
-1/30.0N/mm? - (45mm) = T7.46kN
Ly [80mm d)"? (10mm)”-2 Eq
=01-4/= =01-4/— = 0.1 =01-\— = 0.1- = 0.074
@ 0.1 \[1 0 45mm 0-133 A 0 <cl) 45mm (7.4217.43)

her = mz’n(hef; 8-d) = min(85mm; 8-10mm) = 80mm

0.133
Ve = 2.4- (10mm) -(80mm)

C2 68mm
Uy = 0.740.3- = 0. 3. —  — 1. < Eq. (7.45)
sV + 150, 0.7+0.3 15 45mm 1.000 < 1 q
1.5 1.5-45
Uy = max(l; Cl) - ma:c(l; ,/7””"’) — 1.000 > 1 Bq. (7:46)
h 115mm
1 1
U,y = 5 5 = 5 S = 2.000 > 1 Eq. (7.48)
(cos av) + (0.5 - sin av) (cos 90.0) + (0.5 - sin 90.0)
1 1
\II”"V = 2¢e, = 2 - Omm = 1000 S 1 Eq. (747)
1+ 3¢ 1 + 3 - 45mm
¥,y = 1.000
VRk,c Yme VRd,c VEd Bv,c
kN kN kN %
14.92 1.50 9.95 0.49 4.9
Bv,c
Anchor no. % Group N° Decisive Beta
1 4.9 1 Bv,ci1

Utilization of tension and shear loads

Tension loads Utilisation BN Shear Loads Utilisation BV
% %

Steel failure * 15.6 Steel failure without lever arm * 2.7

Combined pull-out and concrete cone failure 40.7 Concrete pry-out failure 2.0

Concrete cone failure 28.4 Concrete edge failure 4.9

Splitting failure 471

* 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 = 016 < 1
B"is = /8":#:1 = 0.03 S 1
B+ B¢ = Byei+ B = 002 <1 = (59)

Utilisation concrete @ Proof successful

[i\'. sp = ﬁ N,sp;l = 047 < 1
ﬁV.(’ = HV.(’;I =005 <1
/8‘\1'3 + /H\l5 = /6:\1'.‘:)[;:1 + /8‘!(31 = 033 < 1 Ea. (7.56)

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

BSD 12

SDS Chuck with internal thread M8
SDS Plus II 12/100/160

or alternatively

FHD 12/200/330

Hammer drilling with or without
suction

M 10

do =12 mm
h, =93 mm
hef = 85 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
Tinstmax = 20.0 Nm

17 mm

tix = 8 mm

8 ml/4 scale divisions

Art.-No. 94405

Art.-No. 517935

Art.-No. 511118
Art.-No. 89300
Art.-No. 1490
Art.-No. 530332
Art.-No. 531803

Art.-No. 546597

Tinst,max

®

do

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

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 85 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)

559 §

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 5.59 0.66 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 5.59 0.66 0.66 0.00

Resistance to tension loads

Proof Action Capacity Utilisation Bn
kN kN %

Steel failure * 5.59 31.33 17.8

Combined pull-out and concrete cone failure 5.59 11.99 46.6

Concrete cone failure 5.59 17.16 32.6

Splitting failure 5.59 10.37 53.9

* 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 5.59 17.8
BN,s
Anchor no. % Group N° Decisive Beta
1 17.8 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 < Bhp (Nrap)
YMp

0 ApN Eq. (7.13)

NRk.p = NRk_p . AT . \Ils,Np ' ‘Ilg,Np . \I}ec,Np : \Ilre.Np a7
PN
40,172
Nprp = 32.31kN - ﬂ 0.812 - 1.000 - 1.000 - 1.000 = 17.99kN
’ 58,564m
N%k.p = Uys-m-d-hef-mpr, = 1.00-7-10mm - 85mm - 12.1N/mm2 = 32.31kN 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 85mm) = 242mm
Cer,Np = Ser.Np = 242mm = 121mm Eq. (7.16)
o 2 2
c
Wy = 07403 07403 20mm 819 < 1 Eq. (7.20)
Cer,Np 121mm

s 0
VN = aw( Yonp = \/5 o o (‘I'S,Np—l)) = 1.000 — 24;”7;':71- (1.000—1) = 1.000 > 1 Ea. (.17)
- o v (1) (2))
aNp — max 3 — .

TRk,c
12.1N/mm2)1'5)
0 _ —
\Ilg.Np = mam(l, ( 1—1) (m = 1.000 Z 1
k 11
TRk — rgdv h(f . fck = m\/SS)TRTH . 300N/mm2 = 177N/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
v 71 1.000 < 1 \\ 71 1.000 < 1
ec,Npx = 2. 0mm = 4 — ec,Npy = 2 Omm —
1 + Smm 242mm 1 + 242mm
U,y = 1.000 .
NRk,p Ymp NRd,p NEed Bn,p
kN kN kN %
17.99 1.50 11.99 5.59 46.6
Bnp
Anchor no. % Group N° Decisive Beta
1 46.6 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

NR,c
Ngg < =% ( Nrac)
YMe
0 AC,N
Nrke = Npge =5 YsN YreN Yeen - YN Ea. (1)
) C,C AC’N ’ ’ ’
43,988 2
Nppe = 47.22kN - 22228 906-1.000 - 1.000 - 1.000 = 25.74kN
’ 65,025mm?
0 15 L5
Npke = ki-Vfee-hef = 11.0-/30.0N/mm? - (85mm) = 47.22kN Ba.(7:2)
c
Yoy = 0.74+0.3- = 0.7+0.3- 45mm = 0.806 < 1 Eq. (7.4)
Cer,N 128mm -
¥, 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 + 255mm 1 + 255mm
Yyn = 1.00 > 1 Eq.(7.7)
NRk,c YMc NRd,c NEed BN,c
kN kN kN %
25.74 1.50 17.16 5.59 32.6
BN,c
Anchor no. % Group N° Decisive Beta
1 32.6 1 BN,c;1
Splitting failure due to loading
Npri,s
Ngg < =% (Nggsp)
'yﬂlsp
0 A(-.,N
Npksp = NRk.Sp - Un Ve Ueen Vpsp Eq. (7.23)
A(:.N
84,272mm?
Npisy = 32.31kN- —————— . 0. - 1. - 1. - 1. = 15.55kN
Rk,s 32.3 135, 424mm? 0.773 - 1.000 - 1.000 - 1.000 5.95
c
U,n = 0.7+0.3- — 07403 2mI s < g Eq. (14)
Ccr.sp 184mm -
¥,y = 1.000 Eq. (75)
1
\I]ec.N = 17& = \I’ec,N:L"\I’ec,Ny = 1.000-1.000 = 1.000 < 1 Eq.(7.6)
Serusp
1\ 71 1.000 < 1 1\ 71 1.000 < 1
ec,Nz = 2 - 0mm . - - ec,Ny = 2 - 0mm . - —
1+ 368mm 1 + 368mm

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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h \*/? hep+1.5 e\ */?
Uy op = min ) imazx (1; (M) );2) Eq. (7.24)
min 2/3 hmin 2/3
. 115mm\ </~ 85mm + 1.5 - 45mm\ “/~
Vi = mm( (7) ;ma:r(l; ( ) );2) 1.000
115mm 115mm
NRk,sp YMsp NRd,sp NEed Bn,sp
kN kN kN %
15.55 1.50 10.37 5.59 53.9
Bn,sp
Anchor no. % Group N° Decisive Beta
1 53.9 1 BN,sp;1
Resistance to shear loads
Proof Action Capacity Utilisation By
kN kN %
Steel failure without lever arm * 0.66 18.40 3.6
Concrete pry-out failure 0.66 23.98 2.8
Concrete edge failure 0.66 9.95 6.6
* Most unfavourable anchor
Steel failure without lever arm
VRk,s
VE{I S - ( VRd,s )
YMs
Vaks = kr- Vng.S = 1.00-23.00kN = 23.00kN Ea. (27?35(3);
VRk,s Yms VRd,s VEd Bvs
kN kN kN %
23.00 1.25 18.40 0.66 3.6
BVs
Anchor no. % Group N° Decisive Beta
1 3.6 1 Bvs:1
Concrete pry-out failure
VRke
Vie < —%  (Vrdep)
YMe
VRk,cp = kg . NRk.p: 2-17.99kN = 35.98kN Eq. (7.39c)

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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Ap
NI?A'.p = ngk.p : Af_)li : lI’S.Np : \Ilg.N]) . \I’(’(‘,.Np : \Ilre,Np Ea. (7.13)
.1
40,172mm?

Nprp = 32.31kN . ————"
Rk 58,564mm?

N]%k,p = \IJSUS”’T'd'hJef'TRk = 1.00

U, = 1.00
asys = 0.00 < \Ilgus = 0.74
C
Cer,Np

V,np = max

(
(
¥, = mas
(

-0.812-1.000 - 1.000 - 1.000 = 17.99kN

-7 - 10mm - 85mm - 12.1N/mm?* = 32.31kN Eq. (7.14)

Eq. (7.14a)

Admm 519 < 1 Eq. (7.20)
121mm -

[ s
PR\ /AL . (\1/0 - 1)) Eq. (7.17)
>~ g.Np SerNp 9.Np

1. 1.000 — y/-0mm -(1.000—1)) — 1.000 > 1

242mm
1: \/’_ (f_ 1) . (ﬂ)l's) Eq. (7.18)
9:.Np ’ " TRk,c
30 max(1 \/— (\/I 1) (12.1N/mm2)1.5) Lo - 1
9Np ’ 17.7N/mm? =
TREe = s hef for = L\/&’)mm-iﬁo.ON/mmZ = 17.7N/mm?* Eq. (7.19)
“ m-dY’ e 3.14 - 10mm
1
\Ilec.Np = lj = \II(:’L‘.NPI. lI’ec.]\z’py = 1.000-1.000 = 1.000 < 1 Ea. (7.21)
Ser Np
W, np = 1.000 Eq. (7.5)
VRk,cp YMcp VRd,cp VEd BV,cp
kN kN kN %
35.98 1.50 23.98 0.66 2.8
Bv.cp
Anchor no. % Group N° Decisive Beta
1 2.8 1 Bv,cp;1
Concrete edge failure
Vik.c ]
VE(I < ik, (VRd,c ) 07
e of
0 A(-AV
VRL?.(? = VI?}.:,(: : A() . \IIS.V' \I//I.V' \I’(\.V' ‘I,(’(?.V' \Ilr(’.V Bq. (7.40)
e,V
9,113mm?
Vike = TA6EN - ————.1.000 - 1.000 - 2.000 - 1.000 - 1.000 = 14.92kN
9.113mm
VI(?)I\-.r = ko-d"- l; vV fek - C%‘S Eq. (7.41)

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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0.074

L5
-1/30.0N/mm? - (45mm) = T7.46kN
Ly [80mm d)"? (10mm)”-2 Eq
=01-4/= =01-4/— = 0.1 =01-\— = 0.1- = 0.074
@ 0.1 \[1 0 45mm 0-133 A 0 <cl) 45mm (7.4217.43)

her = mz’n(hef; 8-d) = min(85mm; 8-10mm) = 80mm

0.133
Ve = 2.4- (10mm) -(80mm)

C2 68mm
Uy = 0.740.3- = 0. 3. —  — 1. < Eq. (7.45)
sV + 150, 0.7+0.3 15 45mm 1.000 < 1 q
1.5 1.5-45
Uy = max(l; Cl) - ma:c(l; ,/7””"’) — 1.000 > 1 Bq. (7:46)
h 115mm
1 1
U,y = 5 5 = 5 S = 2.000 > 1 Eq. (7.48)
(cos av) + (0.5 - sin av) (cos 90.0) + (0.5 - sin 90.0)
1 1
\II”"V = 2¢e, = 2 - Omm = 1000 S 1 Eq. (747)
1+ 3¢ 1 + 3 - 45mm
¥,y = 1.000
VRk,c Yme VRd,c VEd Bv,c
kN kN kN %
14.92 1.50 9.95 0.66 6.6
Bv,c
Anchor no. % Group N° Decisive Beta
1 6.6 1 Bv,ci1

Utilization of tension and shear loads

Tension loads Utilisation BN Shear Loads Utilisation BV
% %

Steel failure * 17.8 Steel failure without lever arm * 3.6

Combined pull-out and concrete cone failure 46.6 Concrete pry-out failure 2.8

Concrete cone failure 32.6 Concrete edge failure 6.6

Splitting failure 53.9

* 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 = 018 < 1
B"is = /8":#:1 = 0.04 S 1
B+ B¢ = Byei+ B = 003 <1 = (59)

Utilisation concrete @ Proof successful

[i\'. sp = ﬁ N,sp;l = 054 <1
ﬁV.(’ = HV.(’;I =007 <1
ﬁA\lv“i-i-ﬁ‘,l's = ﬁA\lv_‘fl,:leﬁ‘}_fl =041 < 1 Eq. (7.56)

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

BSD 12

SDS Chuck with internal thread M8
SDS Plus II 12/100/160

or alternatively

FHD 12/200/330

Hammer drilling with or without
suction

M 10

do =12 mm
h, =93 mm
hef = 85 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
Tinstmax = 20.0 Nm

17 mm

tix = 8 mm

8 ml/4 scale divisions

Art.-No. 94405

Art.-No. 517935

Art.-No. 511118
Art.-No. 89300
Art.-No. 1490
Art.-No. 530332
Art.-No. 531803

Art.-No. 546597

Tinst,max

®

do

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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Appendix B — Glass Adaptor @ 50mm




@50

12 - 26mm

50

12

Designed by Created
IOL 12/1/2019

Modificated

Comment

ONL=VA

Description

Glass adapt. TL-2550 @50mm t=50mm adjustable, AISI 316

satined (PU=2)

Article number

10255050031

Size

A4

Scale




