| TSA

——— | TED SINGLETON & ASSOCIATES

<~\7 CONSULTING ENGINEERS

Project:

General Point Fixings

Contract:
1369-1

Subject:

Glass Balustrade

Sheet No.
1

Date:

04/03/2020

By:
R.F.

8, Alexandria Court
Ashton Commerce Park
Ashton-under-Lyne
Lancashire OL7 OQN
United Kingdom

General Point Fixings

1369-1 Glass Balustrade

On Level Ltd.,

Analysis By

Checked By

R.F.

T.S.

0

05/03/2020

T.S.

Issued

Revision

Date

Issued By

Comment




Project: Contract:
General Point Fixings 1369-1
g/§ TSA Subject: Sheet No.
;/? E%%g&lﬁ?ll_NETg'\r]lGﬁé\gRSéoCIATES Glass Balustrade 2
Date: By:
04/03/2020 R.F.
Contents
Introduction/Actions/Result SUMMArY:......cccceuureeeeierereeeeennnieeeeereeeeenssssssssseeseesenns 4
[Ta 1Ay e o [ ot i Te] o HU PP STRPPO PP USSP 4
F Aot [0 L PSPPSR PPRPPOPRIPOt 4
ASSUMIPDEION ittt e ettt e et e e e et e ettt e e e e e s s abbbeeeeeeeeesanbtbaeeeeeesasnnsanaaeeesssnnnnnn 4
T L U o1 o ¥ [ U 4
L1 T 4 =T T-4 1 o TP 5
2 (TR = Yo LT o T=To [T o = USRS 5
Case Study 01 — Balustrade Railing Type:...cccciviiiiiuiiiiiiiiieiiiieiciinicnennesensessnssenenns 6
Sketch - 21.52mm — 0.74KN/M PVB INTEIIAYEI: . ...ccviiiree ettt et eavee s 6
(€1 T g 1 1] PRSP 7
REACHIONS: ittt 13
(60 oY T=Tol o o T B L=T-] 7= o F PPNt 14
CoNNECtiON TO CONCIELE:....cccuiiiiiiiiiccitie e sre e s 14
Connection To StAINIESS STEEI: ....eoueiiiieicee e 15
Case Study 02 — Juliet Balcony Corner TYPe: ..cc.cceieeeremeierennieieecrennesnneserenssesenssssanns 16
Sketch - 17.52mm — 0.74kN/m (Glass) PVB INterlayer:.......cccevveevreeveeneeseeeieereeereeereesvee e 16
(€] T A g =1 ] PRSP 17
REACHIONS: ..t s e s e s 25
(60 oY T=Tol o o T B L=T-] 1= o F PPNt 26
CoNNECtiON TO CONCIELE: ....cocuiiiiiiiiiie it 26
Connection To StAINIESS STEEI: ....eiuiiiiieieeee e 27
Case Study 03 — Juliet Balcony Inline Type: .....ccccceeiiiireniiiiineniiiinnnsiinineninnneen. 28
Sketch - 13.52mm — 0.74kN/m (Glass) PVB INtErIayer:.......cccceevvievveeireenreecteeeeecreeereeereesveeeenes 28
€] T g =1 2] PP 29
LL=T Lot [ 4 T PSPPSR 37
L@ oY aT=Tox 1 o o T LT 7= o PPNt 38
ConNection TO CONCIEte:......ciiiiviiiiiiiiiic it 38

CoNNECION TO STAINIESS STEEI: .ovvvviiiiiiiiiiiiiieeeeeeeeeeeeee ettt e e e eeeeaeersesereeeeeaeaees 39



2| TSA

[:;7 TED SINGLETON & ASSOCIATES
= CONSULTING ENGINEERS

Appendix A - Fiscer Reports

Appendix B — Glass Adaptor g 60mm

Project: Contract:
General Point Fixings 1369-1

Subject: Sheet No.

Glass Balustrade 3
Date: By:
04/03/2020 R.F.

.................................................................................. 40
.................................................................... 41




=2 TSA

@ TED SINGLETON & ASSOCIATES
CONSULTING ENGINEERS

Project: Contract:
General Point Fixings 1369-1
Subject: Sheet No.
Glass Balustrade 4
Date: By:
04/03/2020 R.F.

Introduction/Actions/Result Summary:

Introduction:

TSA was instructed by On Level to carry out calculations to be made with glass adaptor

@60mm thickness.

Actions:

Balustrade load = 0.74kN/m
Point load = 0.5kN

Infill load = 1kN

Assumption:
Concrete Grade = C30/37

Result Summary:

(Table NA.51S1991-1-1:2002)
(Table NA.4.2 1S 1991-1-1:2002)
(Table NA.5151991-1-1:2002)

Size of the

Glass

Working Line Load for

Glass Deflection

Study Glass (m) {mm) Interlayer System (kN/m) {mm)
Case Study 01: Balustrade Railing Type 1.5x1.38 | 21.52 PVB 0.74 22.06
Case Study 02: Juliet Balcony Corner Type | 2.0x 1.1 17.52 PVB 0.74 4,579
Case Study 03: Juliet Balcony Inline Type 2.0x1.1 13.52 PVB 0.74 9.106

NOTE:

e All deflection < 25mm and therefore acceptable

e Glass thickness chosen determined by the material stress when subjected to
0.74kN/m Balustrade Load, 1.0kN/m2 Infill Load and 0.5kN Point Load
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Glass Strength

Balustrade Loading:

< 5mins duration => kmoq = 0.77

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

f.a = (0.77)(1.0)(45)/1.6 + 1.0(120-45)/1.2

fea = 84.2N/mm?
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Case Study 01 — Balustrade Railing Type:
Sketch - 21.52mm — 0.74kN/m PVB Interlayer:
1500 21,52
m—
=] =
A ]
@60
. < & -
- & - Nees
L
) 150 | | 600 | 150
Fad Fad Fad
NOTE:

e Deflection on the glass 22.06mm = OK in deflection
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Glass Analysis:

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

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

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

e Bending Stress analysed based on glass panel of 1.5m x 1.38m

Result:

Max. Bending Stress = 34.70N/mm? x1.5 = 52.05N/mm? < 84.2N/mm?

OK in Bendin

Type: 1st Principal Stress
Unit: MPa
03/03/2020, 16:34:55

34.7 Max

25.61

16.52

743

-1.66

-10.75 Min
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Glass Analysis - Deflection of Glass Panel due to 1.0kN/m2 Infill Loading:

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

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

Bending Stress analysed based on glass panel of 1.5m x 1.38m

Result:

Max. Deflection = 14.00mm < 25mm {BS6180:2011 cl. 6.4.1}

Type: Displacerment

Unit; mm

03,/03/2020, 16:35:10
14 Max

| 11.2

5.6

2.8

0 Min

OK in Deflection (Glass Only)

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

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

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

e Bending Stress analysed based on glass panel of 1.5m x 1.38m

Result:

Max. Bending Stress = 47.72N/mm? x1.5 = 71.58N/mm? < 84.2N/mm?

OK in Bending

Type: 1st Principal Stress
Unit: MPa

03/03/2020, 16:35:28
47.72 Max

35.63

| 23554

11.45

-0.64

-12.74 Min
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Glass Analysis - Deflection of Glass Panel due to 0.74kN/m Balustrade Loading:

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

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

Interlayer Properties used for analysis, E= 3MPa, G = 1MPa

Bending Stress analysed based on glass panel of 1.5m x 1.38m

Result:

Max. Deflection = 22.06mm < 25mm {BS6180:2011 cl. 6.4.1}

Type: Displacement

Unit: mm

03/03/2020, 16:35:38
22.06 Max

L1 1764

L | 13.23

L | 882

4.41

0 Min

OK in Deflection (Glass Only)
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Glass Analysis - Bending Stress of Glass Panel due to 0.5kN/m Point Load:

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

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

Bending Stress analysed based on glass panel of 1.5m x 1.38m

Result:

Max. Bending Stress = 8.602N/mm? x1.5 = 12.903N/mm? < 84.2N/mm?

OK in Bending

Type: 1st Principal Stress
Unit: MPa
03/03/2020, 16:34:12

8.602 Max

5.349

4.096

| 1.843

-0.41

-2.663 Min
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Glass Analysis - Deflection of Glass Panel due to 0.5kN/m Point Load:

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

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

Bending Stress analysed based on glass panel of 1.5m x 1.38m

Result:

Max. Deflection = 3.47mm < 25mm {BS6180:2011 cl. 6.4.1}

OK in Deflection (Glass Only)

Type: Displacement
03/03/2020, 163436

247 Max

I

L1 2082

1.388

0.694

0 Min



Project:

Contract:
General Point Fixings 1369-1
| TSA Subject: Sheet No.
—— | TED SINGLETON & ASSOCIATES Glass Balustrade 13
Qj CONSULTING ENGINEERS
Date: By:
04/03/2020 R.F.

Reactions:

Case Study 01: Balustrade Railing Type
Reactions (N)

Balustrade | Pressure Point
1 1797 1687 416
2 2720 2458 607
3 1797 1687 416
4 -1500 -1080 -270
5 -2204 -1602 -399
6 -1500 -1080 -270
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Connection Design:

Connection To Concrete:

Tensile Load = 2.72kN x 1.5 = 4.08kN (ULS)

Shear Load = 0.46kN X 1.35 = 0.621kN (ULS)

Therefore use FIS V 360 S Chemical Resin. See design in Appendix A.
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Connection To Stainless Steel:
INr M12 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 = 84.3mm? (For M12 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.

Ft,Ed - kN
Fipg = 200 = SOX52E02 1073 = 21.04kN > Fypg = 21.04kN > 0.621kN 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.

Fyeq = kN
Fyga = St = 22X25%7 4 1073 = 31.56kN-> Fygg = 31.56kN > 4.08kN  Okay

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

F F 0.621 4.08
v,Ed t.Ed S 1 % —_—t — = S 1 Okay
Fv,Rd 1-4Ft,Rd 21.04 31.56
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17,52

r-g\l | |
4| Ra
| |
| |
| |
g g | |
| |
| |
‘ @60 ‘
e -
T
100|100 100 | 100
2000
NOTE:

e Deflection on the glass 4.579mm = OK in deflection

1100
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Glass Analysis:

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

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

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

e Bending Stress analysed based on glass panel of 2.0m x 1.1m

Result:

Max. Bending Stress = 20.03N/mm? x1.5 = 30.045N/mm? < 84.2N/mm?

OK in Bendin

Type: 1ist Principal Stress
Unit: MPa
03/03/2020, 14:29:08
20.03 Max

14.54

9.05

3.56

-1.93

-7.43 Min
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Glass Analysis - Deflection of Glass Panel due to 1.0kN/m2 Infill Loading:

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

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

Bending Stress analysed based on glass panel of 2.0m x 1.1m

Result:

Max. Deflection = 3.187mm < 25mm {BS6180:2011 cl. 6.4.1}

OK in Deflection (Glass Only)

Type: Displacement
Unit: mm
03/03/2020, 14:29:18

3.187 Max

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

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

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

e Bending Stress analysed based on glass panel of 2.0m x 1.1m

Result:

Max. Bending Stress = 18.7IN/mm? x1.5 = 28.065N/mm? < 84.2N/mm?

OK in Bending

Type: 1st Principal Stress

Unit: MPa

03/03/2020, 14:27:42
18.71 Max

13.21

2,19

<332

-8.82 Min
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Glass Analysis - Deflection of Glass Panel due to 0.74kN/m Balustrade Loading:

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

0.74kN/m Balustrade Loading
8/8/1.52mm T/L/T Glass analysed, horizontally toughened Laminated

Interlayer Properties used for analysis, E= 3MPa, G = 1MPa

Bending Stress analysed based on glass panel of 2.0m x 1.1m

Result:

Max. Deflection = 4.579mm < 25mm {BS6180:2011 cl. 6.4.1}

Type: Displacement

Unit: mm

03/03/2020, 14:28:47
4.579 Max

. 3.663

. 2.747

L 1.832

0.916

0 Min

OK in Deflection (Glass Only)
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Glass Analysis - Bending Stress of Glass Panel due to 0.5kN/m Point Load:

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

0.5kN/m Point Load

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 2.0m x 1.1m

Result:

Max. Bending Stress = 4.674N/mm? x1.5 = 7.011N/mm? < 84.2N/mm?

Type: 1st Principal Stress
Unit: MPa
03/03/2020, 14:29:38

4.674 Max

3.393

2.111

083

-0.451

-1.733 Min

OK in Bending
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Glass Analysis - Deflection of Glass Panel due to 0.5kN/m Point Load:

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

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

Bending Stress analysed based on glass panel of 2.0m x 1.1m

Result:

Max. Deflection = 0.7436mm < 25mm {BS6180:2011 cl. 6.4.1}

OK in Deflection (Glass Only)

Type: Displacement

Unit: mm

03/03/2020, 14:29:48
0.7436 Max

0.5949

0.4462

0.2975

0.1487

0 Min
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Glass Analysis - Bending Stress of Glass Panel due to Gravity Load:

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

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 2.0m x 1.1m

Result:

Max. Bending Stress = 0.2638N/mm? x1.5 = 0.3957N/mm? < 84.2N/mm?

OK in Bending

Type: 1st Principal Stress

Unit: MPa

03032020, 14:30:04
0.2638 Max

| 0.2024

I 0.153

0,0977

0.0423

-0.0131 Min
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Glass Analysis - Deflection of Glass Panel due to Gravity Load:

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

0.5kN/m Point Load

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 2.0m x 1.1m

Result:

Max. Deflection = 0.005877mm < 25mm {BS6180:2011 cl. 6.4.1}

Type: Displacement

Unit: mm

03/03/2020, 14:30:18
0.005877 Max

L1 0.004702

L | 0.003526

| 0.002351

L | 0.001175

0 Min

OK in Deflection (Glass Only)
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Reactions:
Case Study 02: Juliet Balcony Corner Type
Reactions (N)
Balustrade | Pressure Point Gravity
1 771 529 123 1
2 771 529 123 1
3 -32 557 128 -1
4 -32 557 128 -1
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Connection Design:

Connection To Concrete:

Tensile Load = 0.77kN x 1.5 = 1.16kN (ULS)

Shear Load = 0.4kN x 1.35 = 0.54kN (ULS)

FIS V 360 S Chemical Resin. See design in Appendix A.
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Connection To Stainless Steel:
1INr M12 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 = 84.3mm? (For M12 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.

Ft,Ed - kN
Fipg = 202 = SOXSZAEE82 - 21.04kN > Fepg = 21.04kN > 1.16kN 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.

Fyeq = kN
Fyga = St = 22X280% = 39 56kN-> Fygg = 31.56kN > 0.54kN  Okay

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

FyE FiE 1.16 0.54
Bl LB <] 54— =< Okay
Fyra 14F¢Ra 21.04 3156
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Case Study 03 —Juliet Balcony Inline Type:
Sketch - 13.52mm — 0.74kN/m (Glass) PVB Interlayer:

480

1,
43__7%___

470

&

(- ~$
T 100 Lwo 100 Lmu
2000
NOTE:

e Deflection on the glass 9.106mm = OK in deflection

13.52

1100
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Glass Analysis:

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 6/6/1.52mm 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 2.0m x 1.1m

Result:

Max. Bending Stress = 28.25N/mm? x1.5 = 42.375N/mm? < 84.2N/mm?

Type: 1st Principal Stress

Unit: MPa

03/03/2020, 12:41:40
28.25 Max

/1 21.25

. 14,26

[

7.27

-6.71 Min

OK in Bendin
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Glass Analysis - Deflection of Glass Panel due to 1.5kN/m2 Infill Loading:

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

6/6/1.52mm T/L/T Glass analysed, horizontally toughened Laminated
Interlayer Properties used for analysis, E= 3MPa, G = 1MPa

Bending Stress analysed based on glass panel of 2.0m x 1.1m

Result:

Max. Deflection = 5.217mm < 25mm {BS6180:2011 cl. 6.4.1}

OK in Deflection (Glass Only)

Type: Displacement

Unit: mm

03/03/2020, 12:41:55
5.217 Max

2,087

I 1.043

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

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

6/6/1.52mm T/L/T Glass analysed, horizontally toughened Laminated
Interlayer Properties used for analysis, E= 3MPa, G = 1MPa

Bending Stress analysed based on glass panel of 2.0m x 1.1m

Result:

Max. Bending Stress = 33.25N/mm? x1.5 = 49.875N/mm? < 84.2N/mm?

OK in Bending

Type: 1st Principal Stress
Unit: MPa

03/03/2020, 12:40:34

[ ==

33.25 Max

2545

17.66

9.86

2,07

-5.73 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 6/6/1.52mm 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 2.0m x 1.1m

Result:

Max. Deflection = 9.106mm < 25mm {BS6180:2011 cl. 6.4.1}

Type: Displacement

Unit: mm

03/03/2020, 12:41:17
9.1086 Max

| 7.284

L1 5.463

L 3.642

1.821
H

0 Min

OK in Deflection (Glass Only)
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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 6/6/1.52mm 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 2.0m x 1.1m

Result:

Max. Bending Stress = 6.602N/mm? x1.5 = 9.903N/mm? < 84.2N/mm?

Type: 1st Principal Stress

Unit: MPa

03/03/2020, 12:42:17
6.602 Max

| 4.967

| 3.333

L 1.699

| 0.065

-1.569 Min

OK in Bending
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Glass Analysis - Deflection of Glass Panel due to 1.5kN/m Point Load:

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

6/6/1.52mm T/L/T Glass analysed, horizontally toughened Laminated
Interlayer Properties used for analysis, E= 3MPa, G = 1MPa

Bending Stress analysed based on glass panel of 2.0m x 1.1m

Result:

Max. Deflection = 1.219mm < 25mm {BS6180:2011 cl. 6.4.1}

OK in Deflection (Glass Only)

Type: Displacement
Unit: mm
03/03/2020, 12:42:31

I 1.219 Max

L1 0732

0.975

0.488
]

0.244

0 Min
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Glass Analysis - Bending Stress of Glass Panel due to Gravity Load:

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

0.5kN/m Point Load
8/8/1.52mm T/L/T Glass analysed, horizontally toughened Laminated

Interlayer Properties used for analysis, E= 3MPa, G = 1MPa

Bending Stress analysed based on glass panel of 2.0m x 1.1m

Result:

Max. Bending Stress = 0.2079N/mm? x1.5 = 0.31185N/mm? < 84.2N/mm?

Type: 1stPrincipal Stress

Unit; MPa

03/03/2020, 12:42.56
0.2079 Max

0.1639

0.1199

0,0759

0.0319

-0.0121 Min

OK in Bending

,
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Glass Balustrade 36
Date: By:
04/03/2020 R.F.

Glass Analysis - Deflection of Glass Panel due to Gravity Load:

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

0.5kN/m Point Load

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 2.0m x 1.1m

Result:

Max. Deflection = 0.006632mm < 25mm {BS6180:2011 cl. 6.4.1}

Type: Displacement

Unit: mm

03/03/2020, 12:43:11
0.006632 Max

| 0.005306

| 0.003979

| 0.002653

0.001326

0 Min

OK in Deflection (Glass Only)
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Reactions:
Case Study 03: Juliet Balcony Inline Type
Reactions (N)
Balustrade| Pressure Point Gravity
1 709 294 68 1
2 709 294 68 1
3 110 485 111 0
4 -78 316 72 -1
5 -78 316 72 -1
5} 110 495 111 0
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Connection Design:

Connection To Concrete:

Tensile Load = 0.71kN x 1.5 = 1.065kN (ULS)

Shear Load = 0.30kN x 1.35 = 0.405kN (ULS)

FIS V 360 S Chemical Resin. See design in Appendix A.
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Connection To Stainless Steel:
1INr M12 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 = 84.3mm? (For M12 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.

Ft,Ed - kN
Fipg = 208 = SOXSZEE2 - 21.04KN > Fepg = 21.04kN > 1.065kN  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.

Fyeq = kN
Fyga = 2% = 22532005 = 39 56kN-> Fygq = 31.56kN > 0.405kN  Okay

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

F. F 1.065 0.405
Bl LB <] 5o =<] Okay
Fyra 14F¢Ra 21.04 3156
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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

Design Specifications

Anchor

Anchor system fischer Injection system FIS V

Injection resin FISV 360 S

Fixing element Threaded rod FISAM 12 x 120 8.8, zinc plated steel,
property class 8.8

Calculated anchorage 85 mm

depth

Design Data Anchor design in Concrete according European Technical c €
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)

4.08 f

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 4.08 0.62 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 4.08 0.62 0.62 0.00

Resistance to tension loads

Proof Action Capacity Utilisation Bn
kN kN %

Steel failure * 4.08 45.33 9.0

Combined pull-out and concrete cone failure 4.08 24.65 16.6

Concrete cone failure 4.08 30.01 13.6

Splitting failure 4.08 19.13 21.3

* Most unfavourable anchor

Steel failure
Npis
Ngg < > (Nras)
Y Ms
NRk,s Yms NRrd,s NEd Bn,s
kN kN kN %
68.00 1.50 45.33 4.08 9.0
BN,s
Anchor no. % Group N° Decisive Beta
1 9.0 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

o Apn Eq. (7.13)

NRk.p = NRk_p . AT . \Ils,Np ' ‘Ilg,Np . \I}ec,Np : \Ilre.Np a7
PN
63,113
Nrkp = 38.7TkN - ﬂ 0.982 - 1.000 - 1.000 - 1.000 = 36.97kN
’ 65,025m
N%k.p = Uys-m-d-hef-mpr, = 1.00-7-12mm - 85mm - 12.1N/mm2 = 38.77TkN 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 - 12mm - (1.00 . 11.0N/mm2> ;3 85mm) = 255mm

cr 2
Cer,Np = 52’Np = 55;nm = 128mm Eq. (7.16)
Uonp = 07403 —— — 074032201 _ 089 < 1 Eq. (720)

Cer,Np 128mm

s 0
VN = aw( Yonp = \/5 o o (‘I'S,Np—l)) = 1.000 — 25;'”‘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
TRke = rgdv hcf . fck = m\/&')mm . 300N/mm2 = 147N/mm2 Ba. (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 L 1.000 < 1 v L 1.000 < 1
ec.Npr = 77 2 Omm > e, Npy = =T 2. 0mm _ +° =
1 + Z5smm 255mm 1 + 255mm
U,y = 1.000 .
NRk,p Ymp NRd,p NEed Bn,p
kN kN kN %
36.97 1.50 24.65 4.08 16.6
Bnp
Anchor no. % Group N° Decisive Beta
1 16.6 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 ’ ’ ’
63,113 2
Nppe = 47.22kN - 22222 1 989 .1.000 - 1.000 - 1.000 = 45.02kN
’ 65,025mm?
0 15 L5
Npke = ki-Vfee-hef = 11.0-/30.0N/mm? - (85mm) = 47.22kN Ba.(7:2)
c
Uy = 07403 —— — 07403220 _ (059 < 1 o ()
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 %
45.02 1.50 30.01 4.08 13.6
BN,c
Anchor no. % Group N° Decisive Beta
! 13.6 1 BNt
Splitting failure due to loading
Nig,s
Ngg < =% (Nggsp)
'yﬂlsp
0 A(-.,N
NRL?.sp = NR],» sp’ A0 \Ils.N : ler(f.N : \Ijr*(r.N : \I/h,.sp Ba. (7.23)
' A(:.N
111,872mm?
Ngisp = JTTEN - ————— . 0. - 1. - 1. - 1. = 28.69kN
Rk,sp 38 135.424mm? 0.896 - 1.000 - 1.000 - 1.000 8.69
c
Yoy = 0.74+0.3- = 0,7+0,3.120mm = 0.806 < 1 Eq. (7.4)
Ccr.sp 184mm -
¥,y = 1.000 Eq. (7.5)
1
\I]ec.N = 17& = \I’ec,N:L"\I’ec,Ny = 1.000-1.000 = 1.000 < 1 Eq.(7.6)
Sersp
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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L) a1 (M 120) ) )

‘I/h.sp = min Eq. (7.24)
min 2/3 hmin 2/3
115mm\ “/~ 8mm + 1.5 - 120mm\ “/~
U, = min( (*) 'ma:r(l' ( ) ):2) 1.000
hoop 115mm/ ’ 115mm !
NRk,sp YMsp NRd,sp NEed Bn,sp
kN kN kN %
28.69 1.50 19.13 4.08 21.3
Bn,sp
Anchor no. % Group N° Decisive Beta
1 21.3 1 BN,sp;1
Resistance to shear loads
Proof Action Capacity Utilisation By
kN kN %
Steel failure without lever arm * 0.62 27.20 2.3
Concrete pry-out failure 0.62 49.29 1.3
Concrete edge failure 0.62 30.04 21
* Most unfavourable anchor
Steel failure without lever arm
VR/\.."
Vea < = (Vrds)
YMs
Viks = ki Vi, = 1.00-34.00kN = 34.00kN ca 5
VRk,s Yms VRd,s VEd Bvs
kN kN kN %
34.00 1.25 27.20 0.62 2.3
BVs
Anchor no. % Group N° Decisive Beta
1 2.3 1 Bvs:1
Concrete pry-out failure
VRke
Vie < —%  (Vrdep)
YMe
VRk,cp = kg . NRk.p: 2-36.97kN = 73.94kN 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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0 Ap.N Eq. (7.13
NI?A'.]) = NR}.~_p : AT : lI’s.Np : \Ilg.Np . \I’(’(‘,.Np : \Ilr(’,J\‘"p a.(7.13)
p,N

63,113mm?>

Nprp = 38.77TkN-————-0.982 - 1. - 1. - 1. = 36.97kN
Rk,p 38.77 65.025mm? 0.98 000 - 1.000 - 1.000 36.97

Nipp = Vs m-d-hep- o = 1.00- 7 - 12mm - 85mm - 12.1N/mm? = 38.77kN E. (7.14)
\Ilsus = 1.00 Eq. (7.14a)
asys = 0.00 < \Ilgus = 0.74
Yenp = 0.740.3- c_ 0.7+0.3.120mm = 0.982 < 1 Eq. (7.20)

Cer,Np 128mm

V,np = max

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

Omm
Wy Np ma:r(l; 1.000 — T (1.000— 1)) = 1.000 > 1
1.5
\IIS.N]) = max(l; f— (\/1;— 1) . (—Tm"> ) Eq. (7.18)
’ TRk.c
w0y, = mar(1:Vi— (Vie1)- (2 Y e s
gNp = MATAE 14.7N/mm? - =
TREe = s hef for = L\/&’)mm-iﬁo.ON/mmZ = 14.7N/mm?* Eq. (7.19)
“ m-dY’ e 3.14 - 12mm
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 %
73.94 1.50 49.29 0.62 1.3
Bv.cp
Anchor no. % Group N° Decisive Beta
1 1.3 1 Bv,cp;1
Concrete edge failure
Vik.c ]
VE(I < RI; (VRd,C) 07
0 A(-AV
VRL?.(? = VI?}.:,(: : A() . \IIS.V' \I//I.V' \I’(\.V' ‘I,(’(?.V' \Ilr(’.V Bq. (7.40)
e,V
41,400mm?
Vike = 28.19EN - —————.1.000 - 1.251 - 2.000 - 1.000 - 1.000 = 45.07kN
64,800mm
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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1.5

0.084 0.063
Ve = 2.4- (12mm) . (85mm) - 1/30.0N/mm? - (120mm) = 28.19kN

lf 0.2 ( 12mm )().2 Eq.
a = 0.1- \/120 = 0.084 /B = 0.1- (Cl) = 0.1- 120mm = 0.063 (7.42/7.43)

U, 5 = 0.7+0.3- % = 1.000 < 1 Eq. (7.45)
Yy = \/ \/1 5 120mm = 1251 > 1 Ea. {7.46)
115mm -
1 (7.48)
U,y = 5 5 = 3 5 = 2.000 > 1
(cos av) + (0.5 - Sin av) (cos 90.0) + (0.5 - sin 90.0)
1 1
Veey = 2¢, 2 Omm_ 1.000 < 1 Fa.(747)
1+ ﬁ 1+ 3 - 120mm
V,.y = 1.000
VRk,c YMmc VRd,c VEd Bv,c
kN kN kN %
45.07 1.50 30.04 0.62 21
Bv,c
Anchor no. % Group N° Decisive Beta
1 21 1 Bv,c;1

Utilization of tension and shear loads

Tension loads Utilisation BN Shear Loads Utilisation Bv
% %

Steel failure * 9.0 Steel failure without lever arm * 23

Combined pull-out and concrete cone failure 16.6 Concrete pry-out failure 1.3

Concrete cone failure 13.6 Concrete edge failure 2.1

Splitting failure 21.3

* Most unfavourable anchor

Resistance to combined tensile and shear loads

Utilisation steel
Bns = Bnsi = 0.09
Bvs = Pvsa = 0.02
Bi+ B} = Bugi+ B, = 001 <1 Eq. (7.55)

Utilisation concrete @ Proof successful

IANINIA
—

ﬂ;"\'.sp = ﬁj\'.sp:l =021 <1
/BV.(’ = BV.(’;I = 0.02 S 1
Ba? + B} = 5A\]'.'(;r-),,;1+5\}‘,'?1 =010 < 1 Eq. (7.56)

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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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 12 x 120 8.8,
zinc plated steel, property class 8.8

Dispenser FIS DM S

Blow-out pump ABG big
Cleaning brush BS 14

SDS Plus Il 14/100/160

or alternatively

FHD 14/250/380

Hammer drilling with or without
suction

M 12

do =14 mm
h, =93 mm
her = 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
Tinst’max = 400 Nm

19 mm

tix = 8 mm

8 ml/4 scale divisions

Art.-No. 94405
Art.-No. 519397
Art.-No. 511118

Art.-No. 89300

Art.-No. 78180
Art.-No. 531815

Art.-No. 546598

. 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

Design Specifications

Anchor

Anchor system fischer Injection system FIS V

Injection resin FISV 360 S

Fixing element Threaded rod FISAM 12 x 120 8.8, zinc plated steel,
property class 8.8

Calculated anchorage 85 mm

depth

Design Data Anchor design in Concrete according European Technical c €
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 1.16 0.54 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 1.16 0.54 0.54 0.00

Resistance to tension loads

Proof Action Capacity Utilisation Bn
kN kN %

Steel failure * 1.16 45.33 2.6

Combined pull-out and concrete cone failure 1.16 21.57 5.4

Concrete cone failure 1.16 26.27 4.4

Splitting failure 1.16 17.22 6.7

* Most unfavourable anchor

Steel failure
Npis
Ngg < > (Nras)
Y Ms
NRk,s Yms NRrd,s NEd Bn,s
kN kN kN %
68.00 1.50 45.33 1.16 2.6
BN,s
Anchor no. % Group N° Decisive Beta
1 2.6 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
58,013
Nrkp = 38.7TkN - ﬂ 0.935 - 1.000 - 1.000 - 1.000 = 32.35kN
’ 65,025m
N%k.p = Uys-m-d-hef-mpr, = 1.00-7-12mm - 85mm - 12.1N/mm2 = 38.7TkEN 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 - 12mm - (1.00 . 11.0N/mm2> ;3 85mm) = 255mm

cr 2
Cer,Np = 52’Np = 55;nm = 128mm Eq. (7.16)
Uonp = 07403 = 07+03-200mm (935 < q Eq. (720)

Cer,Np 128mm -

S Omm

U, A = ax( Y = 1. — . ( ) _ ) -1 > Eq. (7.17)

9.Np ng Ser-p ( aNp — )) 1.000 SEETm 1.000 — 1 1.000 > 1

Wy, = mar(1 - (va-1)- (22)")
anp = maz\1; — .

TRk,c
12.1N/mm2)1'5)
0 _ —
\Ilg.Np = mam(l, ( 1—1) (m = 1.000 Z 1
k 11
TRke = rgdv hcf . fck = m\/&')mm . 300N/mm2 = 147N/mm2 Ba. (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 L 1.000 < 1 v L 1.000 < 1
ec.Npr = 77 2 Omm = ec,Npy = T2 0mm -
1 + Z5smm 255mm 1 + 255mm
Uy = 1.000 .
NRk,p Ymp NRd,p NEed Bn,p
kN kN kN %
32.35 1.50 21.57 1.16 5.4
Bnp
Anchor no. % Group N° Decisive Beta
1 5.4 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 ’ ’ ’
58,013 2
Nppo = 47.22kN - 222" 6 935.1.000 - 1.000 - 1.000 = 39.40kN
’ 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+0.3.100mm = 0935 < 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 %
39.40 1.50 26.27 1.16 4.4
BN,c
Anchor no. % Group N° Decisive Beta
1 4.4 1 BN,c;1
Splitting failure due to loading
Nig,s
Ngg < =% (Nggsp)
'yﬂlsp
0 A(-.,N
Npksp = NRk.Sp - Un Ve Ueen Vpsp Eq. (7.23)
A(:.N
104,512mm?
Ngisp = JTTEN - ————— - 0. - 1. - 1. - 1. = 25.82kN
Rk,s 38 135, 424mm? 0.863 - 1.000 - 1.000 - 1.000 5.8
c
Uy = 07+03- = 07+03-200mm 863 < 1 Eq. (74)
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)
Ser,sp
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 (M 120) ) )

‘I/h.sp = min Eq. (7.24)
min 2/3 hmin 2/3
115mm\ “/~ 85mm + 1.5 - 100mm\ “/~
U, = min( (*) 'ma:r(l' ( ) ):2) 1.000
hoop 115mm/ ’ 115mm !
NRk,sp YMsp NRd,sp NEed Bn,sp
kN kN kN %
25.82 1.50 17.22 1.16 6.7
Bn,sp
Anchor no. % Group N° Decisive Beta
1 6.7 1 BN,sp;1
Resistance to shear loads
Proof Action Capacity Utilisation By
kN kN %
Steel failure without lever arm * 0.54 27.20 2.0
Concrete pry-out failure 0.54 43.14 1.3
Concrete edge failure 0.54 25.81 21
* Most unfavourable anchor
Steel failure without lever arm
VR/\.."
Vea < = (Vrds)
YMs
Viks = kr- Vi, = 1.00-34.00kN = 34.00kN ca 5
VRk,s Yms VRd,s VEd Bvs
kN kN kN %
34.00 1.25 27.20 0.54 2.0
BVs
Anchor no. % Group N° Decisive Beta
1 2.0 1 Bvs:1
Concrete pry-out failure
VRke
Vie < —%  (Vrdep)
YMe
VRk,cp = kg . NRk.p: 2-32.35kN = 64.71kN 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,N

NI?A'.]) = N]%};_p T lI’s.Np : \Ilg.Np . \I’(’(‘,.Np : \Ilr(’,J\‘"p Ea. (7.13)
A[),N
58,013mm?>
Npy, = 38.77kN - ———— - 0. - 1. - 1. - 1. = 32.35kN
Rk, 38.77 65.025mm? 0.935 - 1.000 - 1.000 - 1.000 32.35
Nipp = Vs m-d-hep- o = 1.00- 7 - 12mm - 85mm - 12.1N/mm? = 38.77kN E. (7.14)
Wsus = 1.00 Eq. (7.14a)
asys = 0.00 < \Ilgus = 0.74
c
PNy = 0.740.3- = 0.7+0.3.100mm = 0935 <1 Eq. (7.20)
Cer,Np 128mm B
Uonp = maac(l; \IISANP_ 5. (\ygwp_ 1)) Eq. (7.17)
Ser,Np i
Omm
Wy Np max(l; 1.000 — T (1.000— 1)) = 1.000 > 1
15
\IIS.N]) = max(l; f— (\/1;— 1) . (—Tm"> ) Eq. (7.18)
’ TRE,c
w0y, = mar(1:Vi— (Vie1)- (2 Y e s
a:Np AN 14.7N/mm? - =
TREe = s hef for = L\/&’)mm-iﬁo.ON/mmZ = 14.7N/mm?* Eq. (7.19)
“ m-dY 3.14 - 12mm
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 %
64.71 1.50 43.14 0.54 1.3
Bv.co
Anchor no. % Group N° Decisive Beta
1 1.3 1 Bv,cp;1
Concrete edge failure
VRk.c !
VE(I < RI; (VRd,C) 07
0 A(-AV
VRL?.(? = VI?}.:,(: : A() . \IIS.V' \I//I.V' \I’(\.V' ‘I,(’(?.V' \Ilr(’.V Bq. (7.40)
e,V
34,500mm?
Vike = 22.11EN - —————.1.000 - 1.142 - 2.000 - 1.000 - 1.000 = 38.71kN
45,000mm
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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1.5

0.092 0.065
Ve = 2.4- (12mm) . (85mm) - 1/30.0N/mm? - (IOOmm) = 22.11kN

lf ( )M ( 12mm )0'2 Eq.
= 0.1- 2 = 0.1- = 0.1- = 0.065
@ 0.1 M 0.09 g = 0. o 100mm (7.4217.43)

U, 5 = 0.7+0.3- % = 1.000 < 1 Eq. (7.45)
Uy = \/ =R L00mm g s Eq. 7.46)
115mm -
1 (7.48)
\I}uV— D) 5 = B} 2:200021
(cos av) + (0.5 - Sin av) (cos 90.0) + (0.5 - sin 90.0)
1 1
\Il”"v - 2ey = 2 Omm_ 1.000 = 1 Fa.(747)
1 + 3¢ 1 + 3 - 100mm
V,.y = 1.000
VRk,c YMmc VRd,c VEd Bv,c
kN kN kN %
38.71 1.50 25.81 0.54 21
Bv,c
Anchor no. % Group N° Decisive Beta
1 21 1 Bv,c;1

Utilization of tension and shear loads

Tension loads Utilisation BN Shear Loads Utilisation Bv
% %

Steel failure * 2.6 Steel failure without lever arm * 2.0

Combined pull-out and concrete cone failure 54 Concrete pry-out failure 1.3

Concrete cone failure 4.4 Concrete edge failure 21

Splitting failure 6.7

* Most unfavourable anchor

Resistance to combined tensile and shear loads

Utilisation steel
Bns = Bnsa = 0.03
Bvs = Pvsa = 0.02
B+ Py = B+ BE, =000 < 1 Eq. (7.55)

Utilisation concrete @ Proof successful

IANINIA
—

ﬂ;"\'.sp = ﬁj\'.sp:l =007 <1
/BV.(’ = BV.(’;I = 0.02 S 1
BN+ By? = Q\]'.fp;l*'ﬂ\}jj?l =002 <1 Eq. (7.56)

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 7



C-FIX 1.86.0.0 .

Database version ®
z=ms fischer
Date

05/03/2020 innovative solutrons

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 12 x 120 8.8,
zinc plated steel, property class 8.8

Dispenser FIS DM S

Blow-out pump ABG big
Cleaning brush BS 14

SDS Plus Il 14/100/160

or alternatively

FHD 14/250/380

Hammer drilling with or without
suction

M 12

do =14 mm
h, =93 mm
her = 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
Tinst’max = 400 Nm

19 mm

tix = 8 mm

8 ml/4 scale divisions

Art.-No. 94405
Art.-No. 519397
Art.-No. 511118

Art.-No. 89300

Art.-No. 78180
Art.-No. 531815

Art.-No. 546598

. 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

Design Specifications

Anchor

Anchor system fischer Injection system FIS V

Injection resin FISV 360 S

Fixing element Threaded rod FISAM 12 x 120, zinc plated steel,
property class 5.8

Calculated anchorage 85 mm

depth

Design Data Anchor design in Concrete according European Technical c €
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
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 1.07 0.41 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 1.07 0.41 0.41 0.00
Resistance to tension loads

Proof Action Capacity Utilisation BN

kN kN %

Steel failure * 1.07 28.67 3.7

Combined pull-out and concrete cone failure 1.07 21.57 5.0

Concrete cone failure 1.07 26.27 4.1

Splitting failure 1.07 17.22 6.2
* Most unfavourable anchor
Steel failure

Ny
Ngq < > (Nras)
YMs
NRrk,s Yms NRrd,s NEed Bns
kN kN kN %
43.00 1.50 28.67 1.07 3.7
BN,s
Anchor no. % Group N° Decisive Beta
1 3.7 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 < Bhp (Nrap)
YMp

0 ApN Eq. (7.13)

NRk.p = NRk_p . AT . \Ils,Np ' ‘Ilg,Np . \I}ec,Np : \Ilre.Np a7
PN
58,013
Nrkp = 38.7TkN - ﬂ 0.935 - 1.000 - 1.000 - 1.000 = 32.35kN
’ 65,025m
N%k.p = Uys-m-d-hef-mpr, = 1.00-7-12mm - 85mm - 12.1N/mm2 = 38.7TkEN 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 - 12mm - (1.00 . 11.0N/mm2> ;3 85mm) = 255mm

cr 2
Cer,Np = 52’Np = 55;nm = 128mm Eq. (7.16)
Uonp = 07403 = 07+03-200mm (935 < q Eq. (720)

Cer,Np 128mm -

S Omm

U, A = ax( Y = 1. — . ( ) _ ) -1 > Eq. (7.17)

9.Np ng Ser-p ( aNp — )) 1.000 SEETm 1.000 — 1 1.000 > 1

Wy, = mar(1 - (va-1)- (22)")
anp = maz\1; — .

TRk,c
12.1N/mm2)1'5)
0 _ —
\Ilg.Np = mam(l, ( 1—1) (m = 1.000 Z 1
k 11
TRke = rgdv hcf . fck = m\/&')mm . 300N/mm2 = 147N/mm2 Ba. (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 L 1.000 < 1 v L 1.000 < 1
ec.Npr = 77 2 Omm = ec,Npy = T2 0mm -
1 + Z5smm 255mm 1 + 255mm
Uy = 1.000 .
NRk,p Ymp NRd,p NEed Bn,p
kN kN kN %
32.35 1.50 21.57 1.07 5.0
Bnp
Anchor no. % Group N° Decisive Beta
1 5.0 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 ’ ’ ’
58,013 2
Nppo = 47.22kN - 222" 6 935.1.000 - 1.000 - 1.000 = 39.40kN
’ 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+0.3.100mm = 0935 < 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 %
39.40 1.50 26.27 1.07 4.1
BN,c
Anchor no. % Group N° Decisive Beta
! 4.1 1 BN.ci1
Splitting failure due to loading
Nig,s
Ngg < =% (Nggsp)
'yﬂlsp
0 A(-.,N
Npksp = NRk.sp - Un Ve Ueen Vpsp Eq. (7.23)
A(:.N
104,512mm?
Ngisp = JTTEN - ————— - 0. - 1. - 1. - 1. = 25.82kN
Rk,s 38 135, 424mm? 0.863 - 1.000 - 1.000 - 1.000 5.8
c
Uy = 07+03- = 07+03-200mm 863 < 1 Eq. (74)
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)
Ser,sp
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 (M 120) ) )

‘I/h.sp = min Eq. (7.24)
min 2/3 hmin 2/3
115mm\ “/~ 85mm + 1.5 - 100mm\ “/~
U, = min( (*) 'ma:r(l' ( ) ):2) = 1.000
hoop 115mm/ ’ 115mm !
NRk,sp YMsp NRd,sp NEed Bn,sp
kN kN kN %
25.82 1.50 17.22 1.07 6.2
Bn,sp
Anchor no. % Group N° Decisive Beta
1 6.2 1 BN,sp;1
Resistance to shear loads
Proof Action Capacity Utilisation By
kN kN %
Steel failure without lever arm * 0.41 16.80 2.4
Concrete pry-out failure 0.41 43.14 1.0
Concrete edge failure 0.41 25.81 1.6
* Most unfavourable anchor
Steel failure without lever arm
VR/\.."
Vea < = (Vrds)
YMs
Viks = ki Vi, = 1.00-21.00kN = 21.00kN ca 5
VRk,s Yms VRd,s VEd Bvs
kN kN kN %
21.00 1.25 16.80 0.41 2.4
BVs
Anchor no. % Group N° Decisive Beta
1 24 1 BVs;‘]
Concrete pry-out failure
VRke
Vie < —%  (Vrdep)
YMe
VRk,cp = kg . NRk.p: 2-32.35kN = 64.71kN 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.

Page 5



C-FIX 1.86.0.0
Database version
2020.2.7.16.43
Date

05/03/2020

fischer=x

innovative solutions

Ap,N

NI?A'.]) = N]%};_p T lI’s.Np : \Ilg.Np . \I’(’(‘,.Np : \Ilr(’,J\‘"p Ea. (7.13)
A[),N
58,013mm?>
Npy, = 38.77kN - ———— - 0. - 1. - 1. - 1. = 32.35kN
Rk, 38.77 65.025mm? 0.935 - 1.000 - 1.000 - 1.000 32.35
Nipp = Vs m-d-hep- o = 1.00- 7 - 12mm - 85mm - 12.1N/mm? = 38.77kN E. (7.14)
Wsus = 1.00 Eq. (7.14a)
asys = 0.00 < \Ilgus = 0.74
c
PNy = 0.740.3- = 0.7+0.3.100mm = 0935 <1 Eq. (7.20)
Cer,Np 128mm B
Uonp = maac(l; \IISANP_ 5. (\ygwp_ 1)) Eq. (7.17)
Ser,Np i
Omm
Wy Np max(l; 1.000 — T (1.000— 1)) = 1.000 > 1
15
\IIS.N]) = max(l; f— (\/1;— 1) . (—Tm"> ) Eq. (7.18)
’ TRE,c
w0y, = mar(1:Vi— (Vie1)- (2 Y e s
a:Np AN 14.7N/mm? - =
TREe = s hef for = L\/&’)mm-iﬁo.ON/mmZ = 14.7N/mm?* Eq. (7.19)
“ m-dY 3.14 - 12mm
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 %
64.71 1.50 43.14 0.41 1.0
Bv.co
Anchor no. % Group N° Decisive Beta
1 1.0 1 Bv,cp;1
Concrete edge failure
VRk.c !
VE(I < RI; (VRd,C) 07
0 A(-AV
VRL?.(? = VI?}.:,(: : A() . \IIS.V' \I//I.V' \I’(\.V' ‘I,(’(?.V' \Ilr(’.V Bq. (7.40)
e,V
34,500mm?
Vike = 22.11EN - —————.1.000 - 1.142 - 2.000 - 1.000 - 1.000 = 38.71kN
45,000mm
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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0.092 0.065
Ve = 2.4- (12mm) -(85mm) -1/30.0N/mm? - (100mm)

1.5

= 22.11kN

lf \/7 ( )(] 2 ( 12mm )().2 Eq.
= 0.1 0.092 = 0.1- = 0.1- = 0.065
@ 100mm B = a 100mm (7.42/7.43)
150mm
v, = I — < Eq. (7.45)
5 = 0.74+0.3- 15-100m = 1.000 <1 q
1.5-100
T ,/ N A RV Eq. (7.46)
115mm
1 Eq. (7.48)
\I}uV— D) 5 = B} 5 = 2.000 > 1
(cos av) + (0.5 - Sin av) (cos 90.0) + (0.5 - sin 90.0)
1 1
Veey = 2¢, 2 Omm_ 1.000 < 1 Fa.(747)
L4352 L+ 37 500mm
V,.v = 1.000
VRk,c YMmc VRd,c VEd Bv,c
kN kN kN %
38.71 1.50 25.81 0.41 1.6
Bv,c
Anchor no. % Group N° Decisive Beta
1 1.6 1 Bv,c;1
Utilization of tension and shear loads
Tension loads Utilisation BN Shear Loads Utilisation Bv
% %
Steel failure * 3.7 Steel failure without lever arm * 2.4
Combined pull-out and concrete cone failure 5.0 Concrete pry-out failure 1.0
Concrete cone failure 41 Concrete edge failure 1.6
Splitting failure 6.2
* Most unfavourable anchor
Resistance to combined tensile and shear loads
Utilisation steel
ﬁNﬁ = ﬁN.s;l = 0.04 S 1
Bvs = Bvsa = 0.02 < 1
BY+ B¢ = Big+ By = 000 < 1 Eq. 7.55)
Utilisation concrete @ Proof successful
ﬂ;"\'.sp = ﬁj\'.sp:l =006 <1
/BV.(’ = BV.(’;I = 0.02 S 1
BN+ By = Byma+ B = 002 <1 Eq. (7.56)

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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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

Installation 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 12 x 120,
zinc plated steel, property class 5.8

Dispenser FIS DM S

Blow-out pump ABG big
Cleaning brush BS 14

SDS Plus Il 14/100/160

or alternatively

FHD 14/250/380

Hammer drilling with or without
suction

M 12

do =14 mm
h, =93 mm
her = 85 mm

hnom = 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
Tinst,max =40.0 Nm

19 mm

tix = 8 mm

8 ml/4 scale divisions

Art.-No. 94405

Art.-No. 44971

Art.-No. 511118
Art.-No. 89300
Art.-No. 78180

Art.-No. 531815

Art.-No. 546598

| S » S o BRGTE ML G o - S|

an 980 R N o

‘{{ ~ vi 'g '? \‘_\g » Tinst,max

N **{2; ; C
‘ .‘.' . .

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 @ 60mm




@60

ca. 165

M12x160

Designed by Created Modificated Comment
FV
Description
Glass adaptor @60mm thickness 50mm stainless steel AISI
- 316 satined
Article number Size Scale
10206050031 A4 1:

1258




