=\ |TSA

—— TED SINGLETON & ASSOCIATES

CONSULTING ENGINEERS

Project:
TL 4010

Contract:

1388-2

Subject:
General Wind Load

Sheet No.

Date:
08/05/2020

By:

R.F.

Concorde Glass Ltd.,
Linx House,
104 Waterloo Rd,
Mablethorpe,
LN12 1LE,
UK.

General Wind Load

1388-2 TL 4010

Analysis By Checked By
R.F. T.S.

0

08/05/2020 T.S.

Issued

Revision

Date

Issued By

Comment




Project: Contract:
TL 4010 1388-2
=N TSA Subject: . Sheet No.
= | BT peneral Wind foed ’
Date: By:
08/05/2020 R.F.

Contents

Introduction/Actions/Result SUMMArY:......cccceeuuureeeiereieeeeennereeeeereeeeensssssseeseereesenns 4
[[aidgoTe [¥To1dTo o HEN U TP USRS PRR PR 4
ACTIONS: ittt e e s et e e s sra e e e s eans 4
FAN ][40 o1 4 (0] o LR OO PP OPPPUPPPPTRE 4
T LAY U oL a o - [PPSR 4
L1 T 4 =T T-4 1 o T 5
2 [ o = Yo [T o = To L1 o = SRR 5
3V (=11 ] ] ] o P 6
SNOE TLA0DL0: ..ttt ettt ettt a et bt et esbe s at e be s bt e st e besae e ee bt eae e besae et e sbeentebesaeentenee 6
Case Study 01: 15mm Tough — 1.0x1.25m — 1.0OKN/M2Z:...ccoociiiiiiiiiiieieeceecee e 7
Case Study 02: 17.52mm (TLT) = 1.0x1.25m — L.OKN /M 2: ...vuvieeieseeeeeeeeeeeeeeee e 7
Case Study 03: 21.52mm (TLT) — 1.0x1.25m — L.5KN/M2:..coriiiiiiiiiiiienieneeere e 7
Case Study 04: 21.52mm (TLT) — 1.0x1.25m — 2.0KN/M2Z: ..c.ooiiiiiiiieeieecee e 7
Glass ANAIYSIS: ..cuueieeniiienirienniieenertenerenstereaseereaseeressessnssesessessnssessasssssnsesssnsessnssesanne 8
Case Study 01: 15mm Tough — 1.0x1.25m — 1.OKN/M2:...cccoiviiiiiiiiiineenienieeieeieesiee e 8
Case Study 02: 17.52mm (TLT) — 1.0x1.25m — 1.OKN/M2: ...cooiiiiiiiiieieeeeeee e 10
Case Study 03: 21.52mm (TLT) — 1.0x1.25m — 1.5KN/M2: ...cooiiiiiiiiieeeeeeeeeeeee 12
Case Study 04: 21.52mm (TLT) — 1.0x1.25m — 2.0KN /M2: ...ccooriiiiiinieienirieieneeenieseene 14
(00071 4 T=Tot T o T D T F-{ 3 TN 16
Case Study 01 and 02: 15mm Tough and 17.52mm (TLT) — 1.0x1.25m — 1.0kN/m2:............ 16
Connection TO CONCTEEE: ....c..coiiiriiiiieeeee ettt ere e 16
Connection To Mild STeel........ccooiiiiiiiieiieee et 17
ConNection TO WOOd: .....oc.oiiiiie ettt sttt sttt ae e 18
Case Study 03: 21.52mm (TLT) — 1.0x1.25m — L.5KN/M2: ...coviiriiiiiciiceeeeseesee e 19
ConNection T CONCTEEE: ....cc.eoiiiiiiriieeeeeee ettt sttt ere e 19
Connection To Mild STEel:.......cc.oo ittt 20
ConnNection TO WOOd: ....coc.eiiii ettt sttt ettt et ae e 21



Project: Contract:
TL 4010 1388-2
g;g TSA Subject: . Sheet No.
——— | TED SINGLETON & ASSOCIATES General Wind Load 3
CONSULTING ENGINEERS
Date: By:
08/05/2020 R.F.
(006) 31 o T=To1u 0] s 10 K0 J 00} s Uod (=] o <HHPNU TR 22
(0703 0 Vo T=Yotu (o) o T Wo TN 61 (o ) =Y<) SRR 23
CONNECTION TO WOOM: .coiiiiiiiiiiiiiiiiiiiiieieiteeeteee ettt teeeeeeeeeeeeeeeteeeeeeeeeeseeasesesseesesssssssssssssessssnrsraens 24
Appendix A - Fischer REPOrtS.......ccciiiieiiiniiiiniiiiniiiieiiiiiiseseens 25

AppPendiX B — RAMPaA....cccivuiiieniiiiniiiiniiiieiiiinieiinieieniississisissersssrsnsssssnsssssnss 26



= [TSA

S TED SINGLETON & ASSOCIATES

CONSULTING ENGINEERS

Project: Contract:
TL 4010 1388-2
Subject: Sheet No.
General Wind Load 4
Date: By:
08/05/2020 R.F.

Introduction/Actions/Result Summary:

Introduction:

TSA was instructed by Concorde Glass Ltd to provide a matrix of wind load for the TL 4010

type shoe.

Actions:

Infill load = 1.0kN
Infill load = 1.5kN
Infill load = 2.0kN

Assumption:

Concrete Grade = C30/37

Result Summary:

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

Glass Analysis
Glass | Interlayer | Wind Load - Qw | Height glass | Glass Deflection
Case Study
(mm) (kN/m) (m) (mm)
1 15 1.00 1.25 10.52
2 17.52 PVB 1.00 1.25 10.57
3 21.52 PVB 1.50 1.25 8.982
4 21.52 PVB 2.00 1.25 11.98
Connection To Concrete - TL4010
Fischer Shear | Moment | Holes Space | Edge
Case Study
(kN) (kNm) (mm) (mm)
land?2 FIS AM M10x150 | 1.13 0.70 600 60
3 FIS AM M10x150 | 1.69 1.05 600 65
4 FIS AM M10x150 | 1.50 0.94 400 60
Connection To Mild Steel
Case Study Fischer Holes Space
1,2,3and 4 M12x40 Grade 8.8 hex head 600mm
Connection To Wood
Case Study Fischer Holes Space
1,2,3and 4 | RAMPA®-inserts type SKL M12x60 400mm
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Glass Strength

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

fgd = (kmod)(ksp)(fgk)/ Yma + kv(fbk‘fgk)/va
fea = (0.74)(1.0)(45)/1.6 + 1.0(120-45)/1.2

fzq = 83.3N/mm?
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System Sketch:

Shoe TL 4010:
Fiaure 3 50
'1 rl
S
ut
=
28 221
] (25x)
.
@1 (25x)
120
L = 5000
GO0 1000 [&x)
H12 drainage haoles
o =] -] o o .- n o =]
100 200 (Z4x) (distance mounting holes)

Material: Aluminum 6063-Th
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Case Study 01: 15mm Tough — 1.0x1.25m — 1.0kN/m?:

Case Study 02: 17.52mm (TLT) — 1.0x1.25m — 1.0kN /m?:
Case Study 03: 21.52mm (TLT) — 1.0x1.25m — 1.5kN/m?:
Case Study 04: 21.52mm (TLT) — 1.0x1.25m — 2.0kN /m?:

1250

1000

NOTE:

All deflection < 25mm and therefore acceptable.
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Glass Analysis:
Case Study 01: 15mm Tough — 1.0x1.25m — 1.0kN /m?:

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

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

e 15mm Tough Glass analysed, horizontally toughened Laminated
e Bending Stress analysed based on glass panel of 1.0m x 1.25m

Result:

Max. Bending Stress = 16.49N/mm? x1.5 = 24.74N/mm? < 83.3N/mm?

OK in Bendin

Type: 1st Principal Stress

Linit: MPa
24042020, 12:24:14

I 16.49 Max

L { 12.13

L | 3.7/

5.41

3.05

-0.31 Min
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Glass Analysis - Deflection of Glass Panel due to 1.0kN/m2 Infill Loading:

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

e 15mm Tough Glass analysed, horizontally toughened Laminated
e Deflection analysed based on glass panel of 1.0m x 1.25m

Result:
Max. Deflection = 10.52mm < 25mm {BS6180:2011 cl. 6.4.1}

OK in Deflection (Glass Only)

Type: Displacement

Uit rmm

24042020, 122427
10,52 Max

| 841 _

L 631 S —

4.21

2.1

0 Min
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Case Study 02: 17.52mm (TLT) — 1.0x1.25m — 1.0kN /m?:

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

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

1.0kN/m2 Infill Loading

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

e Interlayer Properties used for analysis, E= 3MPa, G = 1MPa
e Bending Stress analysed based on glass panel of 1.0m x 1.25m

Result:

Max. Bending Stress = 15.40N/mm? x1.5 = 23.10N/mm? < 83.3N/mm?

OK in Bendin

Type: 1st Principal Stress
Urit: MPa
2440472020, 12:29:00

15,4 Max

L 1167

L1 7.95

L1 4.22

0.5

-3.23 Min
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Glass Analysis - Deflection of Glass Panel due to 1.0kN/m2 Infill Loading:

e Analysis Software was used to determine maximum 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 Deflection analysed based on glass panel of 1.0m x 1.25m

Result:

Max. Deflection = 10.57mm < 25mm {BS6180:2011 cl. 6.4.1}

Type: Displacement

Lrit: mm

OK in Deflection (Glass Only)

24/04/2020, 12:29:13

I 10.57 Max
L 246

L 634

L 4.23

211

0 Min
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Case Study 03: 21.52mm (TLT) — 1.0x1.25m — 1.5kN/m?:

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

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

1.5kN/m2 Infill Loading

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

e Bending Stress analysed based on glass panel of 1.0m x 1.25m

Result:

Max. Bending Stress = 15.14N/mm? x1.5 = 22.7IN/mm? < 83.3N/mm?

Type: 1st Principal Stress

Unit: MPa
24/04/2020, 12:34:46

15.14 Max

1 11.69

L1 8,25

|

4.8

| 1.35

-2.1 Min

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

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

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

e Deflection analysed based on glass panel of 1.0m x 1.25m

Result:
Max. Deflection = 8.982mm < 25mm {BS6180:2011 cl. 6.4.1}

OK in Deflection (Glass Only)

Type: Displacerment

Unit: ram

24042020, 12:35:05
8,982 Max

I R b

L | 5389

L 2593

1,796

0 Min
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Case Study 04: 21.52mm (TLT) — 1.0x1.25m — 2.0kN /m?:

Glass Analysis - Bending Stress of Glass Panel due to 2.0kN/m2 Infill Loading:

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

2.0kN/m2 Infill Loading

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

e Bending Stress analysed based on glass panel of 1.0m x 1.25m

Result:

Max. Bending Stress = 20.19N/mm? x1.5 = 30.29N/mm? < 83.3N/mm?

Type: 1st Principal Stress

Unit: MPa

24/04/2020, 12:55:38

20.19 Max

. 15.59

-2.79 Min

OK in Bendin
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Glass Analysis - Deflection of Glass Panel due to 2.0kN/m2 Infill Loading:

e Analysis Software was used to determine maximum bending stress of the glass due to
2.0kN/m2 Infill Loading

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

e Deflection analysed based on glass panel of 1.0m x 1.25m

Result:
Max. Deflection = 11.98mm < 25mm {BS6180:2011 cl. 6.4.1}

OK in Deflection (Glass Only)

Type: Displacemeant
Lnit: rmm
24042020, 12:.5551

I 11.98 Max

L | .58

L 7.19

L 4,79

2.4

0 i
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Connection Design:
Case Study 01 and 02: 15mm Tough and 17.52mm (TLT) — 1.0x1.25m — 1.0kN/m?:

Connection To Concrete:

Shear Load = 1.0kN/m? X 0.6m X 1.25m x 1.5 = 1.13kN(ULS)
Moment = 1.13kN X (1.25m / 2) = 0.70kN m(ULS)

Therefore use 1 Nr Anchor FIS AM M10x150 @600mm C/C.

See design in Appendix A.
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Connection To Mild Steel:
INr M12 Bolt Grade 8.8
fy = 640 MPa (Grade 8.8 Mild Steel, Table 3.1 EN 1993-1-8:2005)
fup = 800 MPa (Grade 8.8 Mild Steel, Table 3.1 EN 1993-1-8:2005)
a=0.6 (Table 3.4 EN 1993-1-8:2005)
A = 84.3mm? (For M12 Bolts)
K, =09 (Table 3.4 EN 1993-1-8:2005)
Az = 1.25 (Table 5.1 EN 1993-1-4:2006)

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

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

LOKN 1.5%1.25mx 1.0mx0.6X 1.225m
Fepa = — = 11.72kN
-3
Firg = 2oubh 5 p g = 22X000XEAIA0 _ 48KN > 11.72kN  Okay

Am?2 1.25

Shear Resistance Check: (Table 3.4 EN 1993-1-8:2005)
F, gq:is the design shear force per bolt for the ultimate limit state.

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

Fvgd = gt X 1.5 X 0.6 X 1.25m x 1.0m = 1.13kN

aF pA 0.6X84.3xX800x1073
Fyra = 52> > Fyra = — =32kN > 1.13kN  Okay

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

FyE Ftg 1.13 11.72
vEd 4 _"LEd 1.5 224
Fyra 14F¢Rra 32 1.4X48

=021<1 Okay

Therefore, use 1Nr M12x40 Grade 8.8 hex head Bolts at 600mm C/C.
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Connection To Wood:
TL 4010

See Appendix B

| s

Suggested Fixing to Wood

Therefore, use RAMPA®-inserts type SKL M12x60 at 400mm C/C.

RAMPA®-inserts type SKL M12x60

\225x50mm C16 WOOD
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Case Study 03: 21.52mm (TLT) — 1.0x1.25m — 1.5kN/m?:
Connection To Concrete:

Shear Load = 1.5kN/m? X 0.6m X 1.25m x 1.5 = 1.69kN(ULS)
Moment = 1.69kN X (1.25m / 2) = 1.05kN m(ULS)

Therefore use 1 Nr Anchor FIS AM M10x150 @600mm C/C.

See design in Appendix A.




Project: Contract:
TL 4010 1388-2
S} TSA Subject: Sheet No.
= | TED SINGLETON & ASSOCIATES General Wind Load 20
CONSULTING ENGINEERS
Date: By:
08/05/2020 R.F.
Connection To Mild Steel:
INr M12 Bolt Grade 8.8
fy = 640 MPa (Grade 8.8 Mild Steel, Table 3.1 EN 1993-1-8:2005)
fup = 800 MPa (Grade 8.8 Mild Steel, Table 3.1 EN 1993-1-8:2005)
a=0.6 (Table 3.4 EN 1993-1-8:2005)
A = 84.3mm? (For M12 Bolts)
K, =09 (Table 3.4 EN 1993-1-8:2005)
Az = 1.25 (Table 5.1 EN 1993-1-4:2006)

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

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

LN 1.5%1.25mx1.0mx0.6X 1.225m
Fipa = 5060 = 17.58kN
-3
Firg = 2oubh 5 p g = 22X000XEAIA0 _ 48KN > 17.58kN  Okay

Am?2 1.25

Shear Resistance Check: (Table 3.4 EN 1993-1-8:2005)
F, gq:is the design shear force per bolt for the ultimate limit state.

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

Fugd = —ogt X 1.5 X 0.6 X 1.25m x 1.0m = 1.69kN

aF pA 0.6X84.3xX800x1073
Fyra = 52> > Fyra = — =32kN > 1.69kN  Okay

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

FuE FiE 1.69 , 17.58
vEd 4 _"LEd 9.5 2274
Fyra 14F¢Rra 32 1.4X48

=031<1 Okay

Therefore, use 1Nr M12x40 Grade 8.8 hex head Bolts at 600mm C/C.
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Connection To Wood:
TL 4010

See Appendix B

| s

Suggested Fixing to Wood

Therefore, use RAMPA®-inserts type SKL M12x60 at 400mm C/C.

RAMPA®-inserts type SKL M12x60

\225x50mm C16 WOOD
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Case Study 04: 21.52mm (TLT) — 1.0x1.25m — 2.0kN/m2:
Connection To Concrete:

Shear Load = 2.0kN/m? X 0.4m X 1.25m x 1.5 = 1.50kN(ULS)
Moment = 1.50kN X (1.25m / 2) = 0.94kN m(ULS)

Therefore use 1 Nr Anchor FIS AM M10x150 @400mm C/C.

See design in Appendix A.
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Connection To Mild Steel:
INr M12 Bolt Grade 8.8
fy = 640 MPa (Grade 8.8 Mild Steel, Table 3.1 EN 1993-1-8:2005)
fup = 800 MPa (Grade 8.8 Mild Steel, Table 3.1 EN 1993-1-8:2005)
a=0.6 (Table 3.4 EN 1993-1-8:2005)
A = 84.3mm? (For M12 Bolts)
K, =09 (Table 3.4 EN 1993-1-8:2005)
Az = 1.25 (Table 5.1 EN 1993-1-4:2006)

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

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

20K 1.5x1.25mx 1.0mx0.6X 1.225m
Figqa = 5060 = 23.44kN
-3
Firg = 2oubh 5 p g = 22X000XEAIA0 _ 48KN > 23.44kN Okay

Am?2 1.25

Shear Resistance Check: (Table 3.4 EN 1993-1-8:2005)
F, gq:is the design shear force per bolt for the ultimate limit state.

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

Fugd = 2ost X 1.5 X 0.6 X 1.25m x 1.0m = 2.25kN

aF pA 0.6X84.3xX800x1073
Fyra = 5o > Fypra = — =32kN > 2.25kN  Okay

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

FuE Ftg 2.25 23.44
vEd 4 _"LEd 1 .5 2224
Fyra 14F¢Rra 32 1.4X48

=042<1 Okay

Therefore, use 1Nr M12x40 Grade 8.8 hex head Bolts at 600mm C/C.
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Connection To Wood:
TL 4010

See Appendix B
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Suggested Fixing to Wood

Therefore, use RAMPA®-inserts type SKL M12x60 at 400mm C/C.

RAMPA®-inserts type SKL M12x60

\225x50mm C16 WOOD
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Appendix A - Fischer Reports

TSA is Both the Designer and the Specifier of the Fixings




C-FIX 1.86.0.0 .

Database version ®
z=ms  fischer
Date

24/04/2020 innovative solutrons

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 and 02 - 1.0kNm2 Wind Load @200 - TL 4010

Design Specifications

Anchor

Anchor system fischer Injection system FIS V

Injection resin FIS V 360 S

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

Calculated anchorage 71 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 S
~ N\
/’/ \\
Value of design actions (including | / )
partial safety factor for the load) Static

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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||
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Date
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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
Annular gap Annular gap filled
Type of loading Static or quasi-static
Base plate location Base plate flush installed on base material
Base plate geometry 600 mm x 120 mm x 9 mm
Profile type None
Design actions *’

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

kN kN kN kNm kNm kNm
1 0.00 0.00 -1.13 0.70 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 7
1 12.21 1.13 0.00 -1.13 %x
A4
max. concrete compressive strain : 0.15 %o
max. concrete compressive stress : 5.1 N/mm?
Resulting tensile actions : 12.21 kN, X/Y position (0/0)
Resulting compression actions : 12.21 kN, X/Y position (0/-57)
Resistance to tension loads
Proof Action Capacity Utilisation Bn
kN kN %
Steel failure * 12.21 31.33 39.0
Combined pull-out and concrete cone failure 12.21 12.22 99.9
Concrete cone failure 12.21 16.32 74.8
Splitting failure 12.21 21.60 56.5

* Most unfavourable anchor

Steel failure

Niks
Ngg < ,Ym.. ( Nra,s)

Is

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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NRks Yms NRa,s NEg Bn,s
kN kN kN %
47.00 1.50 31.33 12.21 39.0
BN,S

Anchor no. % Group N° Decisive Beta
1 39.0 1 BN,s;1

Combined pull-out and concrete cone failure

Npip
Npa < =™ (Nrap)
YMp
A
NR}"-P = NRI. D APN . \Ils.Np : \Ilg.Np . \I’e(’,.Np : \IITC.Np Eq. (7.13)
35,465
Nrkp = 26.99kN - ﬂ 0.869 - 1.000 - 1.000 - 1.000 = 18.33%kN
' 45,369m
Niip = Wous o d-hep- e = 1.00- 7 10mm - Tlmm - 12.1N/mm® = 26.99kN f 0 14)
‘I’sus = 1.00 Eq. (7.14a)
Qgus = 0.00 < W0 = 0.74
0.5
Ser,Np = mm(73 -d - (\Ilsus : TRk.ucr) 5 3- hef) Ea. (7.19)
0.5
Ser,Np = min(7.3 - 10mm - (1.00 . 11.0N/mm2> ;3 71mm) = 213mm
or 21
Cer,Np = Ser. Ny = smm = 107mm Eq. (7.16)
2 2
Wonp = 0.74+0.3-—— — 07403 20M7 _ 569 <1 Eq. (7.20)
Cer,Np 107mm
S
Yorp = afc(l Yory =\ -(‘I'S,Avp—l)) = 1000 — /o .(1.000—1) = 1.000 > 1 = (1)
Ser,Np 213mm
0 Tre )" Eq. (7.18
Vonp = max(l, ( — 1) . (—) ) q.(7.18)
' TRk,c
12.1N/mm2)1'5)
\I!qu = max(l, ( —1) . (W/mm? = 1.000 > 1
ks 11
e = hep+ for = =——————+/Tlmm - 30.0N/mm? = 16.2N/mm? Eq. (7.19)
TRe = —V fef- fer 3.14~10mm\/7 mm - 30.0N/mm 6.2N/mm
1
Veery = 7oz = Yeadpr Yeedyy = 1.000-1.000 = 1.000 < 1 Eq. (7.21)
Ser,Np
v —;—1000<1 LG —;—1000<1
W agmm T T Y aeEmm s T
W,enp = 1.000 Eq. (7.5)

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

NEie
Npg < =2 ( Nra,c)

Mec

A

0 c,N

Ngre = Nppe- 0 VN - Ween: Veen YN
c,N

35,465mm?

Npre = 36.04kN -
Rize = 360 45,369mm

5+ 0.869 - 1.000 - 1.000 - 1.000 = 24.49kN

5 1.5
Nire = ki fer-hef = 11.0 - /30.0N/mm? - (71mm) = 36.04kN

c
sy = 0.7+0.3- = 0.74+0.3- 00mm 0.869 < 1
Cer N 107mm
V,.n = 1.000
1
Veen = 15 = Yeedot Weeny = 1.000-1.000 = 1.000 < 1
1 71 1.000 < 1 ) 71 1.000 < 1
ec,Nv = 2 0mm . - — ec,Ny = 2 0mm - —
1 + 213mm 1 + 213mm
Uyn = 1.00 > 1
NRk,c YMmc NRd,c NEed BN,c
kN kN kN %
24.49 1.50 16.32 12.21 74.8
pN,c
Anchor no. % Group N° Decisive Beta
1 74.8 1 BN.c;1

Splitting failure due to loading

Nry,
NEd S =P ( NRd,sp )
YMsp
AN
NRk?,sp = ngk.sp : A+ U, N \I/re.N “Ween- \I/h,.sp
c,N

Date
24/04/2020 . - .
innovative solutions
NRk,p Ymp NRd,p NEed Bn,p
kN kN kN %
18.33 1.50 12.22 12.21 99.9
Bnp
Anchor no. % Group N° Decisive Beta
1 99.9 1 BN,p;1

Eq.(7.1)

Eq. (7.2)

Eq. (7.4)

Eq. (7.5)

Eq. (7.6)

Eq. (7.7)

Eq. (7.23)

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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18,602mm?
Npispy = 26.99kEN - ————-0.954 - 1.000 - 1.000 - 1.365 = 32.40kN
Rk.sp 20,164mm?
c
Uy = 0.7+0.3- = 0740320 _ 6954 < 1
Cer,sp T1mm
¥,y = 1.000
1
\Ij(’(‘.N = % \I/(>(‘.;\'.I"\I/(>(‘,]\°']/ = 1.000-1.000 = 1.000 < 1
1+ P
1\ 1 1.000 < 1 1\ 1 1.000 < 1
e, Nt = T 9. 0mm _ +° > e, Ny = T 9. Omm _ +* >
1+ 142mm I+ 142mm
h 2/3 hp 1.5 2/3
Uyep = min( <hmin) ;ma;L'(l; (#) );2)
200 2/3 71 1.5 - 60mm\%/?
Uyep = min( ( mm) ;mam(l; ( mm + mm) );2) = 1.365
101mm 101mm
NRk,sp YMsp NRd,sp NEed Bn,sp
kN kN kN %
32.40 1.50 21.60 12.21 56.5
Bn,sp
Anchor no. % Group N° Decisive Beta
1 56.5 1 BN,sp;1
Resistance to shear loads
Proof Action Capacity Utilisation By
kN kN %
Steel failure without lever arm * 1.13 18.40 6.1
Concrete pry-out failure 1.13 24 .45 4.6
Concrete edge failure 1.13 7.05 16.0
* Most unfavourable anchor
Steel failure without lever arm
Vik.s
Vir < =% (Vras)
YMs
Viks = ki Vi, = 1.00-23.00kN = 23.00kN
VRk,s Yms VRd,s VEd Bvs
kN kN kN %
23.00 1.25 18.40 1.13 6.1

Eq.(74)

Eq. (7.5)

Eq. (7.6)

Eq. (7.24)

Eq. (7.35)/
(7.36)

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

the license agreement of the Software.
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BVS
Anchor no. % Group N° Decisive Beta
1 6.1 1 Bvs;1
Concrete pry-out failure
V v,CPD
Vig <~ (Vraep)
YMe
VRiep = ks Nprp= 2-18.33kN = 36.67TkN Eq. (7.39)
ApN
NRk.p = Njozk_p . A% . \IIS,Np ' ‘Ilg,Np . \I]ec.Np : \Ilre.Np Ba. (7.13)
PN
35,465mm?>
Ny, = 26.99EN - —————-0.869 - 1.000 - 1.000 - 1.000 = 18.33kN
Rk.p 45,369mm?
ngk.p = Uys-m-d-hef-mpr, = 1.00-7-10mm - 71mm - 12.1N/mm2 = 26.99kN Eq. (7.14)
\I!sus = 1.00 Eq. (7.14a)
Qgs = 0.00 < V0 = 0.74
_ c 60mm
Ysnp = 0.74+0.3- = 0.7+0.3- = 0.869 < 1 Eq. (7.20)
Cer,Np 107mm
Yynp = mal“(l; WY Ny — ,/L- (\IIS‘NP - 1)) Eq.(7.17)
' Ser,Np ’
Omm
Yonp = maz(l; 1.000 — 13mm. (1.000—1)) = 1.000 > 1
15
w0y, = maz(1; - (Vi—1)- (Z%)7) £.(119)
’ TRk,c
12.1N/mm2)1'5)
0 _ . _
\IJg.Np = max(l, \/_— (\/I— 1) . (m = 1.000 > 1
TRke = s heg- for = 1—1\/'Zlmm'3().0]\7/mm2 = 16.2N/mm? Ea. (7.19)
R S A 3.14 - 10mm
1
\II“(‘-N[’ - 1 2ey = \II(‘('.NILI"\II(’{‘.N[Iy = 1.000-1.000 = 1.000 S 1 Ea. (7.21)
Scr,Np
W, np = 1.000 Eq. (7.5)
VRk,cp YMcp VRd,cp VEd BV,cp
kN kN kN %
36.67 1.50 24.45 1.13 4.6
ﬁV,cp
Anchor no. % Group N° Decisive Beta
1 4.6 1 Bv,cp;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 edge failure

VR,
Vg < —% (VRrac)
YMe
0 A(‘,.V
VRk.c = VRk(’ T lIIS.V' \Ilh.V' \IIQ.V' \I}nc.V' \III‘(’.V Ba. (7:40)
. A('.V
16,200mm?
Vrk,e = 10.57kN - = onn__5-1.000-1.000 - 1.000 - 1.000 - 1.000 = 10.57kN
16,200mm
VI(?),k.(c = kg-d”- lfj' \ fer - C}‘s Eq. (7.41)
0.109 0.070 15
Ve = 2.4+ (10mm) : (71mm) -/30.0N/mm? - (60mm) = 10.57kN
l 71 d\"? 10mm\ "2
a = o.yﬁ — 012 a9 5= 01-(L) 0 = o1 (AT _ o070 a5
1 60mm c1 60mm
C2 90mm
U,y = 0.7+0.3- = 0. 3. - < Eq. (7.45)
s,V + 150, 0.7+ 0.3 15 60mm 1.000 1 q
1.501) ( 1.5- 60mm> Eq. (7.46)
v = (1; = 1;\/———) = 1.000 > 1
hV = 4T h AT\ T 200mm
1 1
Yoy = 2 ; = : 5 = 1.000 > 1 Ea.(748)
(cos av) + (0.5 - sin av) (cos 0.0) + (0.5 - sin 0.0)
1 1
\Ij"’“v = 2e, = 2 - 0mm = 1000 S 1 Eq. (7.47)
1 + 3_111- 1 + 3 - 60mm
U,y = 1.000
VRk,c YMme VRd,c VEd Bv,c
kN kN kN %
10.57 1.50 7.05 1.13 16.0
BV,c
Anchor no. % Group N° Decisive Beta
1 16.0 1 Bv,c;1
Utilization of tension and shear loads
Tension loads Utilisation BN Shear Loads Utilisation pv
% %
Steel failure * 39.0 Steel failure without lever arm * 6.1
Combined pull-out and concrete cone failure 99.9 Concrete pry-out failure 4.6
Concrete cone failure 74.8 Concrete edge failure 16.0
Splitting failure 56.5

* Most unfavourable anchor

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

Utilisation steel

Brs = Buss = 039 < 1
B"is = /8":#:1 = 0.06 S 1
B+ B¢ = Byei+ B = 016 < 1 = (59)

Utilisation concrete @ Proof successful

Bnp = Bnpa = 1.00 < 1
ﬂV.(’ = ﬂV.(’;l =016 <1
Byt By _ BypitBven _ 097 < 1 Eq. (7.57)
1.2 1.2
Information concerning the anchor plate
Base plate details
Plate thickness specified by user without proof t= 9mm
Profile type None

Technical remarks

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

As a pre-condition the anchor plate is assumed to be flat when subjected to the actions. Therefore, the plate 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
Annular gap

Maximum torque
Socket size

Base plate thickness
Total fixing thickness
Tfix,max

Volume of resin per drill
hole

Base plate details

Base plate material
Base plate thickness
Clearance hole in base
plate

Attachment
Profile type

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

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

Dispenser FIS DM S

Blow-out pump ABG big
Cleaning brush BS 12

SDS Plus Il 12/100/160

or alternatively

FHD 12/200/330

Hammer drilling with or without
suction

M 10

do =12 mm
hy, = 80 mm
hef = 71 mm

hammer drilling

4 times blowing,

4 times brushing,

4 times blowing

required activities according the

given instruction in the approval

No borehole cleaning required in

case of using a hollow drill bit, e.g.

fischer FHD.
Push-through installation
Annular gap filled
Tinst’max = 200 Nm

17 mm

t=9 mm

tix = 9 mm

6 ml/3 scale divisions

Art.-No. 94405

Art.-No. 517935

Art.-No. 511118
Art.-No. 89300
Art.-No. 78179

Art.-No. 531803

Art.-No. 546597

Tinst,max

®

3

o

~ X
Not available — 3 1
t=9mm
di=14 mm

300 300
600

None

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

X y
Anchor no. mm mm
1 0 0

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

Unit 83, Cherry Orchard Industrial
Estate

Dublin 10

Phone: +353 1 642 6700

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

Comment

|Case Study 03 - 1.5kNm2 Wind Load @200 - TL 4010

Design Specifications

Anchor

Anchor system fischer Injection system FIS V

Injection resin FIS V 360 S

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

Calculated anchorage 111 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 S
~ N\
/’/ \\
Value of design actions (including | / )
partial safety factor for the load) Static

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 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

Annular gap filled

Static or quasi-static

Base plate flush installed on base material

600 mm x 120 mm x 9 mm

None

Design method
Base material
Concrete condition
Temperature range
Reinforcement
Drilling method
Installation type
Annular gap

Type of loading
Base plate location
Base plate geometry
Profile type

Design actions *’

# NEd VEd,x VEd,y MEd,x MEd,y MT,Ed Type of Ioading
kN kN kN kNm kNm kNm
1 0.00 0.00 -1.69 1.05 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 éﬁ
1 18.32 1.69 0.00 -1.69 ey :
A4

max. concrete compressive strain : 0.23 %o
max. concrete compressive stress : 7.6 N/mm?

18.32 kN, X/Y position (0/0)
18.32 kN, X/Y position (0/-57)

Resulting tensile actions :
Resulting compression actions :

Resistance to tension loads

Proof Action Capacity Utilisation Bn
kN kN %

Steel failure * 18.32 31.33 58.5

Combined pull-out and concrete cone failure 18.32 18.62 98.4

Concrete cone failure 18.32 26.68 68.6

Splitting failure 18.32 21.09 86.9

* Most unfavourable anchor

Steel failure

Niks
Ngg < ,Ym.. ( Nra,s)

Is

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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NRks Yms NRa,s NEg Bn,s
kN kN kN %
47.00 1.50 31.33 18.32 58.5
BN,S

Anchor no. % Group N° Decisive Beta
1 58.5 1 BN,s;1

Combined pull-out and concrete cone failure

Nrky
Ngg < ik (NRa,p)
YMp
. ApN Eq. (7.13)
NRk'.p - NR}, D A : \Ils.Np : \Ilg.Np : \I’e(’,.Np : \IIT(?.Np q. (7.
45,012
Nprp = 42.19kN - ﬂ 0.861 - 1.000 - 1.000 - 1.000 = 27.93kN
’ 58,564m
Niyp = Wous-m-d-hep T = 1.00-7- 10mm - 11lmm - 12.1N/mm? = 42.19kN £ 010
‘I’sus = 1.00 Eq. (7.14a)
Qgs = 0.00 < \Ilsug = 0.74
0.5
Ser,Np = mm(73 -d- (\Ilsus . TRk.ucr) ; 3- hef) Eq. (7.15)
0.5
Ser,Np = min(7.3 - 10mm - (1.00-11.0N/mm2> ;3 lllmm) = 242mm
Cer,Np = Ser. Ny = 242mm = 121mm Eq. (7.16)
2 2
c
Weny = 0.740.3- = 0.740.3- 65mm = 0861 <1 Eq. (7.20)
Cer,Np 121mm
s
Uynp = afc(l Von =/ -(‘I’S,Np—l)) — 1,000 — y |2 ~(1.000—1) = 1.000 > 1 Eq. (117)
Ser,Np 242mm
po = max(l ( — 1) . (ﬂyd) Eq. (7.18)
9Np ’ TRE,c
12.1N/mm2)1'5)
\II(INP = mal'(l, ( —1) . (W = 1000 Z 1
ks 11 3 2 Eq. (7.19)
Thke = ——=Vhep for = m\/lllmm-30.0N/mm = 20.2N/mm a.(7.
1
\IIEC-NP = 1+ﬁu_ = \Ilec.NpI'lI’ec.A‘by = 1.000-1.000 = 1.000 S 1 Eq. (7.21)
Ser,Np
\ —1 = 1.000 < 1 \ —1 1.000 < 1
ec,Npr — 2 - Omm = : - ec,Npy — 2 - Omm = ‘ —
1 + 242mm 1 + 24217”7111
W,enp = 1.000 Eq. (7.5)

The input values and the design results should be checked against local valid standards and approvals. Please respect the disclaimer of warranty in
the license agreement of the Software.
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NRk,p Ymp NRd,p NEed Bn,p
kN kN kN %
27.93 1.50 18.62 18.32 98.4
Bnp
Anchor no. % Group N° Decisive Beta
1 98.4 1 BN,p;1
Concrete cone failure
NR/\,'.(-,
Ngg < : ( NRac)
Me

A

0 c,N

Npie = Nppe- 20 VN Wren Ween VN
c,N

77,090mm?

Nppe = 70.46EN -
Rke = 7046 110,889mm

5 1.5
Nige = k- fo - hef = 11.0 - /30.0N/mm? - (111mm) = 70.46kN

5+ 0.817-1.000 - 1.000 - 1.000 = 40.02kN

c
U,n = 0.7+0.3- = 074+03-2MM g7 <1
Cer, N 167Tmm
V,.n = 1.000
1
Veen = 15 = Yeedot Weeny = 1.000-1.000 = 1.000 < 1
1 71 1.000 < 1 ) —_— 1.000 < 1
ec,Nv = 2 0mm . - — ec,Ny = 2 0mm - —
1 + 333mm 1 + 333mm
Uyn = 1.00 > 1
NRk,c YMmc NRd,c NEed BN,c
kN kN kN %
40.02 1.50 26.68 18.32 68.6
pN,c
Anchor no. % Group N° Decisive Beta
1 68.6 1 BN,c:1

Splitting failure due to loading

N,
NEd S M (NRd,sp)

YMsp

A(:.N

_ 0
NR]‘?-,SP - NRk.sp : A0
c,N

: ‘IIS.N : \Pre.N : \Ilr’,cj\’ . \I/h,.sp

Eq.(7.1)

Eq. (7.2)

Eq. (7.4)

Eq. (7.5)

Eq. (7.6)

Eq. (7.7)

Eq. (7.23)

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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64,939mm?
Npisy = 42.19EN-—————-0.829 - 1.000 - 1.000 - 1.262 = 31.63kN
Rk.sp 90,721mm?
C =
U,y = 07403 = 0.7+0.3- 65mm =0.829 <1 Eq. (7.4)
Crr.sp 151mm -
¥,y = 1.000 Eq. (7.5)
1
\Ij(’(‘.N = % qjm‘.;‘\“’.r : \I/P(‘,Ny = 1.000-1.000 = 1.000 < 1 Eq.(7.6)
1+ 2
1\ 1 1.000 < 1 1\ 1.000 < 1
e, Nt = T 9. 0mm . > e, Ny = T 9. Omm _ +* >
L+ St L+ Stmm
2/3 h 1.5 2/3
Upsp = min( ) ;ma;L'(l; (M) );2) Eq.(7.24)
min 2/3 hmin 2/3
200 111 1.5-65
Uyep = min( ( mm) ;ma:r(l; ( mm + mm) );2) 1.262
141mm 141mm
NRk,sp YMsp NRd,sp NEed Bn,sp
kN kN kN %
31.63 1.50 21.09 18.32 86.9
Bn,sp
Anchor no. % Group N° Decisive Beta
1 86.9 1 BN,sp;1
Resistance to shear loads
Proof Action Capacity Utilisation By
kN kN %
Steel failure without lever arm * 1.69 18.40 9.2
Concrete pry-out failure 1.69 37.24 45
Concrete edge failure 1.69 8.01 211
* Most unfavourable anchor
Steel failure without lever arm
Vik.s
Vir < =% (Vras)
YMs
Vars = kr- V};k_s = 1.00 - 23.00kN = 23.00kN Ea. ((77'.3356);
VRk,s Yms VRd,s VEd Bvs
kN kN kN %
23.00 1.25 18.40 1.69 9.2

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

the license agreement of the Software.
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Concrete pry-out failure

VRL‘, cp

VEd < ( VRd,cp )

YMe

Date
24/04/2020 . - .
innovative solutions
BVS
Anchor no. % Group N° Decisive Beta
1 9.2 1 Bvs;1

VRiep = ks Nprp= 2-27.93kN = 55.86kN Eq. (7.39)
A
NRk.p = Njozk_p . A%N . \IIS,Np ' ‘Ilg,Np . \I]ec.Np : \Ilre.Np Ba. (7.13)
PN
45,012mm?
Ngy, = 42.19kEN-—————-0.861 - 1. - 1. - 1. = 27.93kN
Rk, 9 58.564mm? 0.86 000 - 1.000 - 1.000 7.93
ngk.p = Uys-m-d-hef-mpe = 1.00-7-10mm - 111mm - 12.1N/mm2 = 42.19kN Eq. (7.14)
\I!sus = 1.00 Eq. (7.14a)
Qgs = 0.00 < V0 = 0.74
N _ c 65mm
snp = 0.74+0.3- = 0.74+0.3- = 0.861 < 1 Eq. (7.20)
Cer,Np 121mm
Uony = max(l; \IJS_NP — 4 2. (\IIS,NP - 1)) Bq. (7.17)
Ser,Np
U,y = maz(l; 1.000 — QZ?WTm‘ (1.00071)) = 1.000 > 1
15
‘112,4\"1) = max(l; f— (\/7;— 1) . (—;:ﬁ) ) Eq. (7.18)
12.1N/mm2)1'5)
0 _ . _
\IJg.Np = max(l, \/_— (\/I— 1) . (W = 1.000 > 1
TREe = ks hep- for = 1—1\/111mm~30.0N/mm2 = 20.2N/mm? Eq. (7.19)
? m-d ’ 3.14 - 10mm
1
\II“(‘-N[’ - 1 2ey = \II(‘('.NILI"\II(’{‘.N[Iy = 1.000-1.000 = 1.000 S 1 Ea. (7.21)
Scr,Np
W, np = 1.000 Eq. (7.5)
VRk,cp YMcp VRd,cp VEd BV,cp
kN kN kN %
55.86 1.50 37.24 1.69 4.5
ﬁV,cp
Anchor no. % Group N° Decisive Beta
1 4.5 1 Bv,cp;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 edge failure
VR,
Vig < = (VRrac)
YMe
0 A(‘,.V
VRk.c = VRk(z T lIIS.V' \Ilh.V' \PQ.V' \I}nc.V' \III‘(’.V Eq. (7.40)
' A('.V
19,013mm?
Vike = 12.02kN - ————.1.000 - 1.000 - 1.000 - 1.000 - 1.000 = 12.02kN
19,013mm
VI(?J,A:(' = ko-d"- l;' V fer - C}‘s Eq. (7.41)

1.5
= 12.02kN

0.111 0.069
Ve = 2.4+ (10mm) . (SOmm) -1/30.0N/mm? - (65mm)
d 0.2 10 0.2
a = o.yﬁ — 01 /Mmoo p = 0.1-(—) = 0.1~( mm) = 0.069 742755
1 65mm c1 65mm

hep = min(hef; 8-d) = min(lllmm; 8-10mm) = 80mm

C2 98mm
U,y = 0.740.3- = 0. 3. — " = 1. < Eq. (7.45)
sV + 150, 0.7+ 0.3 15 - 65mm 1.000 < 1 q
1.5¢; 1.5-65mm Eq. (7.46)
U,y = (1; ) = (1; 4) = 1.000 > 1 d
hV = TaT h A\ T 200mm =
1 1
Yoy = 2 ; = ; 5 = 1.000 > 1 Eq.(748)
(cos av) + (0.5 - sin av) (cos 0.0) + (0.5 - sin 0.0)
1 1
Veev = 5. = o = 1.000 < 1 Eq. (7.47)
1 + 3_111- 1 + 3 (5577’1,11’1,
U,y = 1.000
VRk,c YMme VRd,c VEd Bv,c
kN kN kN %
12.02 1.50 8.01 1.69 21.1
BV,c
Anchor no. % Group N° Decisive Beta
1 21.1 1 Bv,c;1

Utilization of tension and shear loads

Tension loads Utilisation BN Shear Loads Utilisation pv
% %

Steel failure * 58.5 Steel failure without lever arm * 9.2

Combined pull-out and concrete cone failure 98.4 Concrete pry-out failure 4.5

Concrete cone failure 68.6 Concrete edge failure 211

Splitting failure 86.9

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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* Most unfavourable anchor

Resistance to combined tensile and shear loads

Utilisation steel

Bns = Bns1 = 0.58 < 1
Bvs = Pvsa = 0.09 < 1
By+ B¢ = Bygi+Big = 035 < 1 Eq. (7.55)

Utilisation concrete @ Proof successful

ﬁN.p = ﬁN.p;l = 0.98 S 1
ﬁV»(’ = ﬁV.(’:l =021 <1
Byt By _ Bypit Bven _ 100 < 1 Eq. (7.57)
1.2 1.2
Information concerning the anchor plate
Base plate details
Plate thickness specified by user without proof t= 9mm
Profile type None

Technical remarks

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

As a pre-condition the anchor plate is assumed to be flat when subjected to the actions. Therefore, the plate 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.

Page 8



C-FIX 1.86.0.0
Database version
2020.2.7.16.43
Date

24/04/2020

fischer=x

innovative solutions

Installation data

Anchor

Anchor system
Injection resin

Fixing element

Accessories

Installation details

Thread diameter

Drill hole diameter
Drill hole depth
Calculated anchorage
depth

Drilling method

Drill hole cleaning

Installation type
Annular gap

Maximum torque
Socket size

Base plate thickness
Total fixing thickness
Tfix,max

Volume of resin per drill
hole

Base plate details

Base plate material
Base plate thickness
Clearance hole in base
plate

Attachment
Profile type

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

Threaded rod FISAM 10 x 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 11 12/150/210

or alternatively

FHD 12/200/330

Hammer drilling with or without
suction

M 10

do =12 mm
h, =120 mm
hef = 111 mm

hammer drilling

4 times blowing,

4 times brushing,

4 times blowing

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

Push-through installation
Annular gap filled

Tinstmax = 20.0 Nm

17 mm

t=9mm

tix = 9 mm

10 ml/5 scale divisions

Art.-No. 94405

Art.-No. 517935

Art.-No. 511118
Art.-No. 89300
Art.-No. 1490
Art.-No. 530332
Art.-No. 531804

Art.-No. 546597

Tinst,max

o

o| @ ”

N
Not available — 3 1
t=9mm
di=14 mm

300 300
600

None

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

the license agreement of the Software.
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Anchor coordinates

X y
Anchor no. mm mm
1 0 0

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

Unit 83, Cherry Orchard Industrial
Estate

Dublin 10

Phone: +353 1 642 6700

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

Comment

|Case Study 04 - 2.0kNm2 Wind Load @200 - TL 4010

Design Specifications

Anchor

Anchor system fischer Injection system FIS V

Injection resin FIS V 360 S

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

Calculated anchorage 104 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
Annular gap Annular gap filled
Type of loading Static or quasi-static
Base plate location Base plate flush installed on base material
Base plate geometry 400 mm x 120 mm x 9 mm
Profile type None
Design actions *’
# NEd VEd,x VEd,y MEd,x MEd,y MT,Ed Type of Ioading
kN kN kN kNm kNm kNm
1 0.00 0.00 -1.50 0.94 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 16.56 1.50 0.00 -1.50 X
max. concrete compressive strain : 0.26 %o
max. concrete compressive stress : 8.6 N/mm?
Resulting tensile actions : 16.56 kN, X/Y position (0/0)
Resulting compression actions : 16.56 kN, X/Y position (0/-57)
Resistance to tension loads
Proof Action Capacity Utilisation By
kN kN %
Steel failure * 16.56 31.33 52.8
Combined pull-out and concrete cone failure 16.56 16.73 98.9
Concrete cone failure 16.56 24.05 68.8
Splitting failure 16.56 21.65 76.5

* Most unfavourable anchor

Steel failure
Npy,s

NE(I S Bk, ( NRd,s )
YMs

The input values and the design results should be checked against local valid standards and approvals. Please respect the disclaimer of warranty in
the license agreement of the Software.
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NRks Yms NRa,s NEg Bn,s
kN kN kN %
47.00 1.50 31.33 16.56 52.8
BN,S

Anchor no. % Group N° Decisive Beta
1 52.8 1 BN,s;1

Combined pull-out and concrete cone failure

Nrky
Ngg < ik (NRa,p)
YMp
A
NRk'.p = NR}, D APN : \Ils.Np : \Ilg.Np : \I’e(’,.Np : \IIT(?.Np Ba. (7.13)
43,802
Nrkp = 39.53kN - ﬂ 0.849 - 1.000 - 1.000 - 1.000 = 25.10kN
’ 58,564m
Nppp = Vous-m-d-hep-Trr = 1.00-7- 10mm - 104mm - 12.1N/mm? = 39.53kN Eq. (7.14)
‘I’sus = 1.00 Eq. (7.14a)
Qgs = 0.00 < \Ilsuq = 0.74
0.5
Ser,Np = mm(73 -d- (\Ilsus ' TRk.ucr) 5 3- hef) Ea. 7.15)
0.5
Ser,Np = min(7.3 - 10mm - (1.00 . 11.0N/mm2> ;3 104mm) = 242mm
Cer,Np = Ser. Ny = 242mm = 121mm Eq. (7.16)
2 2
c
Vsnp = 07403 = 0.74+0.3- 60mm = 0849 <1 Eq. (7.20)
Cer,Np 121mm
s
Uynp = afc(l Von =/ -(‘I’S,Np—l)) — 1,000 — y |2 ~(1.000—1) = 1.000 > 1 Eq. (117)
Ser,Np 242mm
0 Tre )" Eq. (7.18
Vonp = max(l, ( - 1) ‘ (—> ) v
’ TRE,c
12.1N/mm2)1'5)
\II(INP = mal'(l, ( —1) . (W = 1000 Z 1
k3 11
e = her for = ———/104 -30.0N 2 — 19.6N 2 Eq. (7.19)
TRe = 2V fef- Jer 3.14-10mm\/ 04mm - 30.0N/mm 9.6 N/mm
1
\IIEC-NP = 1+ﬁu_ = \Ilec.NpI'lI’ec.A‘by = 1.000-1.000 = 1.000 S 1 Eq. (7.21)
Ser,Np
\ —1 = 1.000 < 1 \ —1 1.000 < 1
ec,Npr — 2 - Omm = : - ec,Npy — 2 - Omm = ‘ —
1 + 242mm 1 + 24217”7111
W,enp = 1.000 Eq. (7.5)

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

NRL,' c
Ngq < :
Me
Npre = Ny .
Rk,c Rk,c

Nppe = 63.90kN -

5 1.5
Nire = ki fer-hef = 11.0 - /30.0N/mm? - (104mm) = 63.90kN

0
A(’.N

( NRa,c)

AC.N

67,392mm?
97,344mm

U N e N Yeen YN

5+ 0.815-1.000 - 1.000 - 1.000 = 36.07TkN

NRk,p Ymp NRd,p NEed Bn,p
kN kN kN %
25.10 1.50 16.73 16.56 98.9
Bnp
Anchor no. % Group N° Decisive Beta
1 98.9 1 BN,p;1

c
U,x = 0.740.3- = 07403 20mM 815 < 1
cr,N 156mm
V,.n = 1.000
1
Veen = 15 = Yeedot Weeny = 1.000-1.000 = 1.000 < 1
1 71 1.000 < 1 ) —_— 1.000 < 1
ec,Nv = 2 0mm . - — ec,Ny = 2 0mm - —
1 + 312mm 1 + 312mm
Uyn = 1.00 > 1
NRk,c YMmc NRd,c NEed BN,c
kN kN kN %
36.07 1.50 24.05 16.56 68.8
pN,c
Anchor no. % Group N° Decisive Beta
1 68.8 1 BN,c:1

Splitting failure due to loading

NRk,sp
YMsp

NEd <

_ 0
NR]‘?-,SP - NRk.sp :

(Nra,sp )

A(:.N
0
AC.N

: ‘IIS.N : \Pre.N : \Ilr’,cj\’ . \I/h,.sp

Eq.(7.1)

Eq. (7.2)

Eq. (7.4)

Eq. (7.5)

Eq. (7.6)

Eq. (7.7)

Eq. (7.23)

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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42.245mm?>
Npisp = 39.53kN-————-0.852-1.000 - 1.000 - 1.280 = 32.48kN
Rk 56,074mm?
N - 0.7 c 60mm
sy = 0.7+0.3- = 0.740.3- = 0852 <1 Eq.(74)
Cer,sp 118mm -
¥,y = 1.000 Eq. (7.5)
1
\Ij(’(‘.N = % qjm‘.;‘\“’.r : \I/P(‘,Ny = 1.000-1.000 = 1.000 < 1 Eq.(7.6)
14 2
1\ 1 1.000 < 1 1\ 1.000 < 1
e, Nt = T 9. 0mm . > e, Ny = T 9. Omm _ +* >
1+ 23Tmm I+ 23Tmm
2/3 h 1.5 2/3
Upsp = min( ) ;ma;L'(l; (%) );2) Eq.(7.24)
200mm\*/* 104mm + 1.5 - 60mm\ /3
Uy = min (20 ( ))2) = 1250
st e 134mm maxr 134mm '
NRk,sp YMsp NRd,sp NEed Bn,sp
kN kN kN %
32.48 1.50 21.65 16.56 76.5
Bn,sp
Anchor no. % Group N° Decisive Beta
1 76.5 1 BN,sp;1
Resistance to shear loads
Proof Action Capacity Utilisation By
kN kN %
Steel failure without lever arm * 1.50 18.40 8.2
Concrete pry-out failure 1.50 33.46 45
Concrete edge failure 1.50 7.22 20.8
* Most unfavourable anchor
Steel failure without lever arm
Vik.s
Vir < =% (Vras)
YMs
Viks = k7-V,$k_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 1.50 8.2

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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BVS
Anchor no. % Group N° Decisive Beta
1 8.2 1 Bvs;1

Concrete pry-out failure

o
VE(I S —2 (VRd,cp)
YMe

Vike = ks Npep= 2-25.10kN = 50.19kN

Eq. (7.39¢)
A
NRk-I’ = Nlozk:.p : +N : \Ils.,Np ' ‘Ilg,Np : \I’ec.Np' \Ijre.Np Ba. (7.13)
Ap.,N
43,802mm?
Nppp = B53EN - —————-0.849 - 1. - 1. - 1. = 25.10kN
Rk, 39.53 58.564mm? 0.849 - 1.000 - 1.000 - 1.000 5.10
ngk.p = Uys-m-d-hef-mpe = 1.00-7- 10mm - 104mm - 12.1N/mm2 = 39.53kN Eq. (7.14)
\I!sus = 1.00 Eq. (7.14a)
Qgs = 0.00 < V0 = 0.74
_ c 60mm
YNy = 0.7+0.3- = 0.7+0.3- = 0.849 < 1 Eq. (7.20)
Cer,Np 121mm
Uony = max(l; \IJS_NP — 4 /—S . (\IIS,NP — 1)) Ba. (7.17)
Ser,Np
U,y = maz(l; 1.000 — QZ?WTm‘ (1.00071)) = 1.000 > 1
15
w0y, = maz(1; - (Vi—1)- (Z%)7) £.(119)
’ TRk,c
12.1N/mm2)1'5)
0 _ . _
\IJg.Np = max(l, \/_— (\/I—l) . (W = 1.000 > 1
TREe = ks her for = 1—1\/1()4mm~30.0]\7/mm2 = 19.6N/mm?* Bq. (7.19)
T dY R T 314 10mm
1
\II(‘(‘.N[) = 1 26, = \II(‘('.NILI"\II(’{‘.N[Iy = 1.000-1.000 = 1.000 S 1 Ba. (7.21)
Scr,Np
W, np = 1.000 Eq. (7.5)
VRk,cp YMcp VRd,cp VEd BV,cp
kN kN kN %
50.19 1.50 33.46 1.50 4.5
ﬁV,cp
Anchor no. % Group N° Decisive Beta
1 4.5 1 Bv.cp;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 edge failure
VRk,e
Vig < = (VRrac)
YMe
0 A(‘,.V
VRk.c = VRk(z T lIIS.V' \Ilh.V' \PQ.V' \I}nc.V' \III‘(’.V Eq. (7.40)
' A('.V
16,200mm?
Vrk,e = 10.83kN - = onn__5-1.000 - 1.000 - 1.000 - 1.000 - 1.000 = 10.83kN
16,200mm
VI(?J,A:(' = kg-d”- l;' \ fer - C}‘s Eq. (7.41)

L5
= 10.83kN

0.115 0.070
Ve = 2.4+ (10mm) . (SOmm) -1/30.0N/mm? - (60mm)
d 0.2 10 0.2
a = 0.1.ﬁ — 01 /mm g5 g 0.1-(—) = 0.1.( mm) — 0.070 .
1 60mm c1 60mm

hep = min(hef; 8-d) = min(104mm; 8 - 10mm) = 80mm

C2 90mm
U,y = 0.740.3- = 0. 3. — " = 1. < Eq. (7.45)
sV + 150, 0.7+ 0.3 15 - 60mm 1.000 < 1 q
1.5¢; 1.5 - 60mm Eq. (7.46)
U,y = (1; ) = (1; 4) = 1.000 > 1 d
hV = TaT h A\ T 200mm =
1 1
Yoy = 2 ; = ; 5 = 1.000 > 1 Eq.(748)
(cos av) + (0.5 - sin av) (cos 0.0) + (0.5 - sin 0.0)
1 1
Veev = 5. = o = 1.000 < 1 Eq. (7.47)
1 + 3_111- 1 + 3 G(]wrymyl,
U,y = 1.000
VRk,c YMme VRd,c VEd Bv,c
kN kN kN %
10.83 1.50 7.22 1.50 20.8
BV,c
Anchor no. % Group N° Decisive Beta
1 20.8 1 Bv,c;1

Utilization of tension and shear loads

Tension loads Utilisation BN Shear Loads Utilisation pv
% %

Steel failure * 52.8 Steel failure without lever arm * 8.2

Combined pull-out and concrete cone failure 98.9 Concrete pry-out failure 4.5

Concrete cone failure 68.8 Concrete edge failure 20.8

Splitting failure 76.5

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

Resistance to combined tensile and shear loads

Utilisation steel

Bns = Bns1 = 053 < 1
Bvs = Pvsa = 0.08 < 1
By + B¢ = Bygi+ B = 029 < 1 Eq. (7.55)

Utilisation concrete @ Proof successful

ﬁN.p = ﬁN.p;l = 0.99 S 1
ﬁV»(’ = ﬁV.(’:l =021 <1
Byt By _ Bypit Bven _ 100 < 1 Eq. (7.57)
1.2 1.2
Information concerning the anchor plate
Base plate details
Plate thickness specified by user without proof t= 9mm
Profile type None

Technical remarks

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

As a pre-condition the anchor plate is assumed to be flat when subjected to the actions. Therefore, the plate 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
Annular gap

Maximum torque
Socket size

Base plate thickness
Total fixing thickness
Tfix,max

Volume of resin per drill
hole

Base plate details

Base plate material
Base plate thickness
Clearance hole in base
plate

Attachment
Profile type

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

Threaded rod FISAM 10 x 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 11 12/150/210

or alternatively

FHD 12/200/330

Hammer drilling with or without
suction

M 10

do =12 mm
ha =113 mm
hef = 104 mm

hammer drilling

4 times blowing,

4 times brushing,

4 times blowing

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

Push-through installation
Annular gap filled

Tinstmax = 20.0 Nm

17 mm

t=9mm

tix = 9 mm

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. 531804

Art.-No. 546597

Tinst,max

o
O
Not available S 51
t=9mm i .
d=14 mm ©
200 200
None 400

The input values and the design results should be checked against local valid standards and approvals. Please respect the disclaimer of warranty in
the license agreement of the Software.
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C-FIX 1.86.0.0

| |
Database version ®
z=ms  fischer
Date

24/04/2020

innovative solutions

Anchor coordinates

X y
Anchor no. mm mm
1 0 0

The input values and the design results should be checked against local valid standards and approvals. Please respect the disclaimer of warranty in
the license agreement of the Software.
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Project: Contract:
TL 4010 1388-2
% TSA Subject: . Sheet No.
@-/— TED SINGLETON & ASSOCIATES General Wind Load 26
CONSULTING ENGINEERS
Date: By:
08/05/2020 R.F.

Appendix B — Rampa

TSA is Specifier of the Fixings



PAMPN

Good idea. lets make it/

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

Auszugswerte jetzt
4'5 selbst berechnen!

4'5[1, Calculate pull-out

values instantly!

Mehr Informationen
zur ETA 12/0481

More information
about ETA 12/0481

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

Germany

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

9



