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The European Technical Assessment is issued by the Technical Assessment Body in its official language.
Translations of this European Technical Assessment in other languages shall fully correspond to the
original issued document and shall be identified as such.

Communication of this European Technical Assessment, including transmission by electronic means,
shall be in full. However, partial reproduction may only be made with the written consent of the issuing
Technical Assessment Body. Any partial reproduction shall be identified as such.

This European Technical Assessment may be withdrawn by the issuing Technical Assessment Body, in
particular pursuant to information by the Commission in accordance with Article 25(3) of Regulation
(EU) No 305/2011.
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Specific Part
1 Technical description of the product

The "RESINA VINILESTER + SIN ESTIRENO LUSAN for concrete" is a bonded anchor
consisting of a cartridge with injection mortar VINI or VININ and a steel element. The steel
element consists of a commercial threaded rod with washer and hexagon nut in the range of M8
to M30 or reinforcing bar in the range of @ 8 to & 32 mm or an internal threaded anchor rod
HR-M6 to HR-M20.

The steel element is placed into a drilled hole filled with injection mortar and is anchored via the
bond between metal part, injection mortar and concrete.

The product description is given in Annex A.

2 Specification of the intended use

Assessment Document

in accordance with the applicable European

The performances given in Section 3 are only valid if the anchor is used in compliance with the
specifications and conditions given in Annex B.

The verifications and assessment methods on which this European Technical Assessment is
based lead to the assumption of a working life of the anchor of at least 50 years. The indications
given on the working life cannot be interpreted as a guarantee given by the producer, but are to
be regarded only as a means for choosing the right products in relation to the expected
economically reasonable working life of the works.

3 Performance of the product and references to the methods used for its assessment
31 Mechanical resistance and stability (BWR 1)
Essential characteristic Performance
Characteristic resistance to tension load See Annex
(static and quasi-static loading) B2,C1t0C3,C5C7
Characteristic resistance to shear load See Annex
(static and quasi-static loading) C1,C4,C6,C8
Displacements See Annex
(static and quasi-static loading) C9toC M1
Characteristic resistance and displacements for seismic See Annex
performance categories C1 C12to C 16

3.2

Z47420.21

Characteristic resistance and displacements for seismic
performance categories C2

No performance assessed

Hygiene, health and the environment (BWR 3)

Essential characteristic

Performance

Content, emission and/or release of dangerous substances

No performance assessed

8.06.01-54/21




Deutsches

Institut
fir
Bautechnik
European Technical Assessment
ETA-21/0265 Page 4 of 28 | 19 May 2021
English translation prepared by DIBt
4 Assessment and verification of constancy of performance (AVCP) system applied, with

reference to its legal base

In accordance with the European Assessment Document EAD 330499-01-0601 the applicable
European legal act is: [96/582/EC].

The system to be applied is: 1

5 Technical details necessary for the implementation of the AVCP system, as provided for
in the applicable European Assessment Document

Technical details necessary for the implementation of the AVCP system are laid down in the
control plan deposited at Deutsches Institut fir Bautechnik.

Issued in Berlin on 19 May 2021 by Deutsches Institut fliir Bautechnik

Dipl.-Ing. Beatrix Wittstock beglaubigt:
Head of Section Baderschneider

Z47420.21 8.06.01-54/21
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Installation threaded rod M8 up to M30
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Installation internal threaded anchor rod HR-M6 up to HR-M20
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tix =  thickness of fixture
hs = effective anchorage depth
he = depth of drill hole
hmin = minimum thickness of member

RESINA VINILESTER + SIN ESTIRENO LUSAN for concrete

Product description

Annex A1
Installed condition

Z47429.21
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Cartridge: VINI or VININ
150 ml, 280 ml, 300 ml up to 333 ml and 380 ml up to 420 ml cartridge (Type: coaxial)

Imprint: VINI or VININ, processing notes, charge-

code, shelf life, storage temperature, hazard-code,

Sealing/Screw cap — curing- and processing time (depending on the
temperature), with as well as without travel scale

235 ml, 345 ml up to 360 ml and 825 ml cartridge (Type: “side-by-side”)

Sealing/Screw cap —

Imprint: VINI or VININ, processing notes, charge-
code, shelf life, storage temperature, hazard-code,
curing- and processing time (depending on the
temperature), with as well as without travel scale

165 ml and 300 ml cartridge (Type: “foil tube”)

Imprint: VINI or VININ, processing notes, charge-code,

) shelf life, storage temperature, hazard-code, curing- and
Sealing/Screw cap processing time (depending on the temperature), with as
well as without travel scale

Static Mixer
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RESINA VINILESTER + SIN ESTIRENO LUSAN for concrete
. Annex A 2
Product description
Injection system
8.06.01-54/21
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Threaded rod M8, M10, M12, M16, M20, M24, M27, M30 with washer and hexagon nut

Lges
* Commercial standard threaded
rod with:
N : - Materials, dimensions and
mechanical properties acc.

=
al het @ < Table A1
- o ) @ - Inspection certificate 3.1 acc.
N

to EN 10204:2004
Marking of embedment
depth

AN
M
[

Internal threaded anchor rod HR-M6, HR-M8, HR-M10, HR-M12, HR-M16, HR-M20

Threaded rod or screw Mark of the producer

-

hef

@ ‘ Marking: e.g. <D M8

Marking Internal thread

I
<> Mark

M8  Thread size (Internal thread)
A4 additional mark for stainless steel
HCR additional mark for high-corrosion resistance steel

Filling washer and mixer reduction nozzle for filling the annular gap between anchor rod and
fixture

RESINA VINILESTER + SIN ESTIRENO LUSAN for concrete

Product description Annex A3

Threaded rod, internal threaded rod and filling washer

Z47429.21 8.06.01-54/21
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Table A1:

Materials

Part| Designation

| Material

- zinc plated
- hot-dip galvanised
- sherardized

25um

Steel, zinc plated (Steel acc. to EN ISO 683-4:2018 or EN 10263:2001)
acc. to EN ISO 4042:2018 or

240 um acc. to EN ISO 1461:2009 and EN ISO 10684:2004+AC:2009 or
245 um acc. to ENISO 17668:2016

1 | Threaded rod

2 |Hexagon nut

Property class Characteristic Characteristic Elongation at
perty tensile strength | yield strength fracture
4.6 |y =400 N/mm? |f,, =240 N/mm? |A5>8%
4.8 | fy =400 N/mm? |f,, =320 N/mm? |A5>8%
acc. to — —
f . =500 N/mm? |f, =300 N/mm? |Ag>8%
EN ISO 898-1:2013 56 |luk M |yk mm [R5~ °7%
5.8 |fuk= 500 N/mm? |f,, =400 N/mm* | Ag > 8%
8.8 | fux =800 N/mm? |f,, = 640 N/mm? |Ag28%
i 4 |for threaded rod class 4.6 or 4.8
acc. to
EN ISO 898-2:2012 5 |for threaded rod class 5.6 or 5.8
8 |for threaded rod class 8.8

3a |Washer

Steel, zinc plated, hot-dip galvanised or sherardized
(e.g.: EN ISO 887:2006, EN ISO 7089:2000, EN 1SO 7093:2000 or EN ISO 7094:2000)

3b |Filling washer

Steel, zinc plated, hot-dip galvanised or sherardized

Internal threaded
anchor rod

Property class

Characteristic

Characteristic

Elongation at

tensile strength | yield strength fracture
acc. to 5.8 |f k= 500 N/mm? fyk= 400 N/mm?  |Ag > 8%
ENISO 898-1:2013 8.8 |f k= 800 N/mm? fyk= 640 N/mm? |Ag > 8%

Stainless steel A2 (Material 1.4301/1.4307 / 1.4311/ 1.4567 or 1.4541, acc. to EN 10088-1:2014)
Stainless steel A4 (Material 1.4401 / 1.4404 / 1.4571/ 1.4362 or 1.4578, acc. to EN 10088-1:2014)
High corrosion resistance steel (Material 1.4529 or 1.4565, acc. to EN 10088-1: 2014)

1 | Threaded rod"®

Property class Characteristic Characteristic Elongation at
perty tensile strength | yield strength fracture
50 |fu=500 N/mm? [f,, =210 N/mm? [A528%
acc. to - —
f . =700 N/mm? |f, =450 N/mm? |A;=28%
EN ISO 3506-1:2020 O |'uk yk 528%
80 |f k=800 N/mm? fyk= 600 N/mm? |Ag 2 8%

2 |Hexagon nut "%

acc. to
EN I1SO 3506-1:2020

50

for threaded rod class 50

70

for threaded rod class 70

80

for threaded rod class 80

3a |Washer

A2: Material 1.4301/1.4307 / 1.4311/ 1.4567 or 1.4541, acc. to EN 10088-1:2014
A4: Material 1.4401/1.4404 / 1.4571/1.4362 or 1.4578, acc. to EN 10088-1:2014
HCR: Material 1.4529 or 1.4565, acc. to EN 10088-1: 2014
(e.g.: EN ISO 887:2006, EN ISO 7089:2000, EN ISO 7093:2000 or EN ISO 7094:2000)

3b |Filling washer

Stainless steel A4, High corrosion resistance steel

Property class Characteristic Characteristic Elongation at
perty tensile strength | yield strength fracture
4 |Internal threaded acc. to 50 |fyc =500 N/mm?* [f, =210 N/mm* |Ag>8%
anchor rod"? EN I1SO 3506-1:2020 70 |fux=700 N/mm? |f, =450 N/mm?> |Ag>8%
) Property class 70 for threaded rods up to M24 and Internal threaded anchor rods up to HR-M186,
2 for HR-M20 only property class 50
3) Property class 80 only for stainless steel A4
RESINA VINILESTER + SIN ESTIRENO LUSAN for concrete
. Annex A 4
Product description e
Materials threaded rod and internal threaded rod
Z47429.21 8.06.01-54/21
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Reinforcing bar & 8, 10, @12, & 14, & 16, & 20, & 25, & 28, & 32
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+ Minimum value of related rip area fr min according to EN 1992-1-1:2004+AC:2010
+ Rib height of the bar shall be in the range 0,05d £ h < 0,07d
(d: Nominal diameter of the bar; h: Rip height of the bar)
Table A2: Materials
Part |Designation Material

Reinforcing bars

Bars and de-coiled rods class B or C
fycand k according to NDP or NCL of EN 1992-1-1/NA
fuk = fk = kfyk

Rebar
EN 1992-1-1:2004+AC:2010, Annex C

RESINA VINILESTER + SIN ESTIRENO LUSAN for concrete

Product description
Materials reinforcing bar

Annex A5

Z47429.21

8.06.01-54/21
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Specifications of intended use

Anchorages subject to:
- Static and quasi-static loads: M8 to M30, Rebar @8 to @32, HR-M6 to HR-M20.
+ Seismic action for Performance Category C1: M8 to M30, Rebar @8 to &32.

Base materials:

+  Compacted, reinforced or unreinforced normal weight concrete without fibres according to
EN 206:2013 + A1:2016.

+ Strength classes C20/25 to C50/60 according to EN 206:2013 + A1:2016.

+ Uncracked concrete: M8 to M30, Rebar @8 to @32, HR-M6 to HR-M20.

+  Cracked concrete: M8 to M30, Rebar @8 to @32, HR-M6 to HR-M20.

Temperature Range:

« |: -40°C to +40 °C (max long term temperature +24 °C and max short term temperature +40 °C)
* Il -40°C to +80 °C (max long term temperature +50 °C and max short term temperature +80 °C)
« 1ll: - 40 °C to +120 °C (max long term temperature +72 °C and max short term temperature +120 °C)

Use conditions (Environmental conditions):
+ Structures subject to dry internal conditions (all materials).
+ For all other conditions according to EN 1993-1-4:2006+A1:2015 corresponding to corrosion resistance
class:
- Stainless steel Stahl A2 according to Annex A 4, Table A1: CRC I
- Stainless steel Stahl A4 according to Annex A 4, Table A1: CRC Il
- High corrosion resistance steel HCR according to Annex A 4, Table A1: CRC V

Design:

+ Verifiable calculation notes and drawings are prepared taking account of the loads to be anchored. The
position of the anchor is indicated on the design drawings (e. g. position of the anchor relative to
reinforcement or to supports, etc.).

+ Anchorages are designed under the responsibility of an engineer experienced in anchorages and concrete
work.

+ The anchorages are designed in accordance to EN 1992-4:2018 and Technical Report TR055, Edition
February 2018

Installation:

- Dry or wet concrete: M8 to M30, Rebar @8 to @32, HR-M6 to HR-M20.

+ Flooded holes (not sea water): M8 to M16, Rebar @8 to @16, HR-M6 to HR-M10.

+ Hole drilling by hammer (HD), hollow (HDB) or compressed air drill mode (CD).

+ Overhead installation allowed.

+ Anchor installation carried out by appropriately qualified personnel and under the supervision of the person
responsible for technical matters of the site.

+ The injection mortar is assessed for installation at minimum concrete temperature of -10°C resp. -20°C,
where subsequently the temperature in the concrete does not rise at a rapid rate, i.e. from the minimum
installation temperature to 24°C within a 12-hour period.

RESINA VINILESTER + SIN ESTIRENO LUSAN for concrete

Intended Use Annex B 1

Specifications

Z47429.21 8.06.01-54/21
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Table B1: Installation parameters for threaded rod
Anchor size M3 M10 M12 M16 M20 M24 M27 M30
Outer diameter of anchor dpom [mm] = 8 10 12 16 20 24 27 30
Nominal drill hole diameter dg [mm]=| 10 12 14 18 24 28 32 35
hef min [MmM] = 60 60 70 80 90 96 108 120
Effective embedment depth ef,min —
hef,max [mm]=| 160 200 240 320 400 480 540 600
Diameter of clearance
d <
hole in the fixture £ [mm] 9 12 14 18 22 26 30 33
Diameter of steel brush dy [mm] 2| 12 14 16 20 26 30 34 37
Maximum torque moment max T, s INmI<| 10 20 40 80 120 160 180 200
Minimum thickness of member Npin [MM] | hgs + 30 mm 2 100 mm hes + 2d,
Minimum enacing s ... Imm] A0 50 a0 an 100 1920 125 150
A ANIRRIRRL Ing] epavulg mint 4 Tw A"AY ASAN v [V AN lawvw v v
Minimum edge distance Crnin [Mm] 40 50 60 80 100 120 135 150
Table B2: Installation parameters for rebar
Rebar size g8 |10 | @12 | D14 | &16 | D20 | D25 | ©28 | & 32
Outer diameter of anchor dhom [MM]=| 8 10 12 14 16 20 25 28 32
Nominal drill hole diameter dg [mm]=| 12 14 16 18 20 24 32 35 40
hef min [MM] =| 60 60 70 75 80 90 100 112 128
Effective embedment depth f.min —
hef,max [mm]=| 160 200 240 280 320 400 500 580 640
Diameter of steel brush dy [mm] 2| 14 16 18 20 22 26 34 37 41,5
Minimum thickness of hes + 30 mm
h.. [mm € h.s+2d
member min (M) >100 mm ef = =70
Minimum spacing Smin [MmM] | 40 50 60 70 80 100 125 140 160
Minimum edge distance Crin [MM]| 40 50 60 70 80 100 | 125 | 140 | 160
Table B3: Installation parameters for internal threaded anchor rod
Size internal threaded anchor rod HR-M6 | HR-M8 | HR-M10 | HR-M12 | HR-M16 | HR-M20
Internal diameter of anchor d, [mm] = 6 8 10 12 16 20
Outer diameter of anchor " dpom [Mm] = 10 12 16 20 24 30
Nominal drill hole diameter dg [mm] = 12 14 18 22 28 35
et min [MmM] = 60 70 80 90 96 120
Effective embedment depth SLon
ectve embe ep Nef max MM] =| 200 240 320 400 480 600
Dlameter of.clearance d¢ [mm] = 7 9 12 14 18 29
hole in the fixture
Maximum torque moment max Tt [INm] < 10 10 20 40 60 100
Thread engagement length g [mml=| 8/20 8/20 | 10/25 | 12/30 | 16/32 | 2040
min/max
h.s + 30 mm
.. . h. [mm ef h.s + 2d
Minimum thickness of member min [MM] S 100 mm of 0
Minimum spacing Smin [MM] 50 60 80 100 120 150
Minimum edge distance Crin [MM] 50 60 80 100 120 150
) With metric threads according to EN 1993-1-8:2005+AC:2009
RESINA VINILESTER + SIN ESTIRENO LUSAN for concrete
Intended Use Annex B 2
Installation parameters
247429.21 8.06.01-54/21
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Table B4: Parameter cleaning and setting tools
x| § | E
3 E
: : £ w \ \
Threaded Internal do dp db’."'i" Piston |Installation direction and use
Rod Rebar | threaded \Drill bit-&| g.\cp . g min. plug of piston plug
IAnchor rod|HD, HDB, CA Brush - @
[mm] [mm] [mm] [mm] [mm]|  [mm] l # '
M8 10 C1-10| 12 10,5
M10 8 HR-M6 12 C1-12 | 14 12,5 No biston plua required
M12 10 HR-M8 14 C1-14 | 16 14,5 piston plug req
12 16 C1-16 | 18 16,5
M16 14 HR-M10 18 C1-18 | 20 18,5 VS18
16 20 C1-20| 22 20,5 VS20
M20 20 HR-M12 24 C1-24 | 26 24,5 VS24 hoe > hoe >
M24 HR-M16 28 C1-28 | 30 28,5 VS28 250"'f 250“ all
M27 25 32 C1-32| 34 32,5 VS32 mm mm
M30 28 HR-M20 35 C1-35| 37 35,5 VS35
32 40 C1-40 | 41,5 40,5 VS40

MAC - Hand pump (volume 750 ml)
Drill bit diameter (do): 10 mm to 20 mm
Drill hole depth (ho): < 10 dnom

Only in uncracked concrete

CAC - Rec. compressed air tool (min 6 bar)
Drill bit diameter (do): all diameters

Piston plug for overhead or horizontal
installation VS
Drill bit diameter (do): 18 mm to 40 mm

Steel brush C1-
Drill bit diameter (do): all diameters

Z47429.21

RESINA VINILESTER + SIN ESTIRENO LUSAN for concrete
Annex B 3
Intended Use
Cleaning and setting tools
8.06.01-54/21
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Installation instructions

Drilling of the bore hole

Drill with hammer drill a hole into the base material to the size and embedment depth

required by the selected anchor (Table B1, B2, or B3), with hammer (HD), hollow (HDB)
or compressed air (CD) drilling. The use of a hollow drill bit is only in combination with a
sufficient vacuum permitted.

In case of aborted drill hole: The drill hole shall be filled with mortar

Attention! Standing water in the bore hole must be removed before cleaning.

MAC: Cleaning for bore hole diameter do < 20mm and bore hole depth ho £ 10d,om (uncracked concrete only!)

E) Starting from the bottom or back of the bore hole, blow the hole clean by a hand pump "

(Annex B 3) a minimum of four times.

Check brush diameter (Table B4). Brush the hole with an appropriate sized wire brush

> db,min (Table B4) a minimum of four times in a twisting motion.
If the bore hole ground is not reached with the brush, a brush extension must be used.

P19 Finally blow the hole clean again with a hand pump (Annex B 3) a minimum of four times.

"t is permitted to blow bore holes with diameter between 14 mm and 20 mm and an embedment depth
up to 10dnom also in cracked concrete with hand-pump.

#EN Starting from the bottom or back of the bore hole, blow the hole clean with

compressed air (min. 6 bar) (Annex B 3) a minimum of four times until return air
stream is free of noticeable dust. If the bore hole ground is not reached an
extension must be used.

F9 Check brush diameter (Table B4). Brush the hole with an appropriate sized wire brush

> db,min (Table B4) a minimum of four times in a twisting motion.
If the bore hole ground is not reached with the brush, a brush extension must be used.

E Finally blow the hole clean again with compressed air (min. 6 bar) (Annex B 3) a

minimum of four times until return air stream is free of noticeable dust. If the bore hole
ground is not reached an extension must be used.

After cleaning, the bore hole has to be protected against re-contamination in
an appropriate way, until dispensing the mortar in the bore hole. If necessary,
the cleaning has to be repeated directly before dispensing the mortar.
In-flowing water must not contaminate the bore hole again.

Z47429.21

RESINA VINILESTER + SIN ESTIRENO LUSAN for concrete
Intended Use Annex B 4
Installation instructions

8.06.01-54/21
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Installation instructions (continuation)

Attach the supplied static-mixing nozzle to the cartridge and load the cartridge into the
correct dispensing tool. Cut off the foil tube clip before use.
For every working interruption longer than the recommended working time (Annex B 6) as
well as for new cartridges, a new static-mixer shall be used.

/ Prior to inserting the anchor rod into the filled bore hole, the position of the embedment
depth shall be marked on the anchor rods.

/ min- 3t | I Prior to dispensing into the anchor hole, squeeze out separately a minimum of three full
{ strokes and discard non-uniformly mixed adhesive components until the mortar shows a

consistent grey colour. For foil tube cartridges it must be discarded a minimum of six full
strokes.

IZ] Starting from the bottom or back of the cleaned anchor hole, fill the hole up to
approximately two-thirds with adhesive. Slowly withdraw the static mixing nozzle as the
hole fills to avoid creating air pockets. If the bottom or back of the anchor hole is not
reached, an appropriate extension nozzle must be used. Observe the gel-/ working times
given in Annex B 6.

Piston plugs and mixer nozzle extensions shall be used according to Table B4 for the

sy following applications:
_:% s Horizontal assembly (horizontal direction) and ground erection (vertical downwards
I direction): Drill bit-& do =2 18 mm and embedment depth het > 250mm
— ¢ Qverhead assembly (vertical upwards direction): Drill bit-@ do =2 18 mm

IE]l Push the threaded rod or reinforcing bar into the anchor hole while turning slightly to
ensure positive distribution of the adhesive until the embedment depth is reached.

The anchor shall be free of dirt, grease, oil or other foreign material.

/ ; 5] Be sure that the anchor is fully seated at the bottom of the hole and that excess mortar is
8.2 visible at the top of the hole. If these requirements are not maintained, the application has
to be renewed. For overhead application the anchor rod shall be fixed (e.g. wedges).

N Allow the adhesive to cure to the specified time prior to applying any load or torque. Do
not move or load the anchor until it is fully cured (attend Annex B 6).

After full curing, the add-on part can be installed with up to the max. torque
(Table B1 or B3) by using a calibrated torque wrench. It can be optional filled the annular
gap between anchor and fixture with mortar. Therefor substitute the washer by the filling
'V washer and connect the mixer reduction nozzle to the tip of the mixer. The annular gap is
[y e filled with mortar, when mortar cozes out of the washer.

RESINA VINILESTER + SIN ESTIRENO LUSAN for concrete

Intended Use Annex B 5

Installation instructions (continuation)

Z47429.21 8.06.01-54/21
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Table B5: Maximum working time and minimum curing time
VINI
Concrete temperature Gelling- / working time Mim?gyrrlg::pe%ﬂr)ne
-10°C to -6°C 90 min? 24 h?
-5°C to -1°C 90 min 14 h
0°C to +4°C 45 min 7h
+5°C to +9°C 25 min 2h
+10°C to +19°C 15 min 80 min
+20°C to +29°C 6 min 45 min
+30°C to +34°C 4 min 25 min
+35°C to +39°C 2 min 20 min
+40°C 1,5 min 15 min
Cartridge temperature +5°C to +40°C

" In wet concrete the curing time must be doubled.
2) Cartridge temperature must be at min. +15°C.

Table B6: Maximum working time and minimum curing time
VININ
Concrete temperature Gelling- / working time Mlplmum curing t|1r)ne
in dry concrete
-20°C  to -16°C 75 min 24 h
-15°C  to -11°C 55 min 16 h
-10°C  to -6°C 35 min 10h
-5°C to -1°C 20 min 5h
0°C to +4°C 10 min 2,5h
+5°C to +9°C 6 min 80 Min
+10°C 6 min 60 Min
Cartridge temperature -20°C to +10°C
" In wet concrete the curing time must be doubled.
RESINA VINILESTER + SIN ESTIRENO LUSAN for concrete
Intended Use Annex B 6
Curing time
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Table C1: Characteristic values for steel tension resistance and steel shear resistance of threaded
rods
Size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
Cross section area |As  |imm?| 366 | 58 | 843 | 157 | 245 | 353 | 459 | 561
Characteristic tension resistance, Steel failure "
Steel, Property class 4.6 and 4.8 Nrks |[kN] [15(13)]23 (21)| 34 63 98 141 184 | 224
Steel, Property class 5.6 and 5.8 Nrks |[kN] [18 (17)]29 (27)| 42 78 122 | 176 | 230 | 280
Steel, Property class 8.8 Nriks |[kN] |29 (27)|46 (43)| 67 125 | 196 | 282 | 368 | 449
Stainless steel A2, A4 and HCR, class 50 Nriks |[[kN] 18 29 42 79 123 | 177 | 230 | 281
Stainless steel A2, A4 and HCR, class 70 Nris |[[kN] 26 41 59 110 | 171 | 247 =3 -3
Stainless steel A4 and HCR, class 80 Nris [[kN] 29 46 67 126 | 196 | 282 -3 -3
Characteristic tension resistance, Partial factor 2
Steel, Propeitly class 4.6 and 5.6 YMs,N |[-] 2,0
Steel, Property class 4.8, 5.8 and 8.8 Yms N |[-] 1,5
Stainless steel A2, A4 and HCR, class 50 Yms,N | [-] 2,86
Stainless steel A2, A4 and HCR, class 70 YmsN | [-] 1,87
Stainless steel A4 and HCR, class 80 Yms,N | [-] 1,6
Characteristic shear resistance, Steel failure
c Steel, Property class 4.6 and 4.8 VORk,S [kN] | 9(8) (14 (13)| 20 38 59 85 110 | 135
§ Steel, Property class 5.6 and 5.8 VORk,S [kN] |11 (10)|17 (16)| 25 47 74 106 | 138 | 168
% Steel, Property class 8.8 VORk,S [kN] [15 (13)|23 (21)| 34 63 98 141 | 184 | 224
% Stainless steel A2, A4 and HCR, class 50 VORk,S [kN] 9 15 21 39 61 88 115 | 140
£ | Stainless steel A2, A4 and HCR, class 70 VORK,S [kN] 13 20 30 55 86 124 -3 -3
= Stainless steel A4 and HCR, class 80 VORk,s [kN] | 15 23 34 63 98 | 141 -9 -
Steel, Property class 4.6 and 4.8 MORk,s [Nm]|15(13)|30 (27)| 52 133 | 260 | 449 | 666 | 900
% Steel, Property class 5.6 and 5.8 MORk,S [Nm]|19 (16)|37 (33)| 65 166 | 324 | 560 | 833 | 1123
§ Steel, Property class 8.8 MORK,S [Nm] |30 (26)|60 (53)| 105 | 266 | 519 | 896 | 1333 | 1797
ﬁ Stainless steel A2, A4 and HCR, class 50 MORk,s [Nm]| 19 37 66 167 | 325 | 561 | 832 | 1125
E Stainless steel A2, A4 and HCR, class 70 MoRk,s [Nm]| 26 52 92 | 232 | 454 | 784 | -3 -
Stainless steel A4 and HCR, class 80 MORk,S [Nm]| 30 59 105 | 266 | 519 | 896 | -9 -3
Characteristic shear resistance, Partial factor 2
Steel, Property class 4.6 and 5.6 YMs,V [-] 1,67
Steel, Property class 4.8, 5.8 and 8.8 YMs,V [-] 1,25
Stainless steel A2, A4 and HCR, class 50 YMs,V [-] 2,38
Stainless steel A2, A4 and HCR, class 70 YMs,V [-] 1,56
Stainless steel A4 and HCR, class 80 YMs,Vv [-] 1,33
) Values are only valid for the given stress area As. Values in brackets are valid for undersized threaded rods with smaller
stress area As for hot-dip galvanised threaded rods according to EN ISO 10684:2004+AC:2009.
2} in absence of national regulation
) Anchor type not part of the ETA
RESINA VINILESTER + SIN ESTIRENO LUSAN for concrete
Performances Annex C 1
Characteristic values for steel tension resistance and steel shear resistance of threaded
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Table C2: Characteristic values for Concrete cone failure and Splitting with all kind of action

Anchor size All Anchor types and sizes
Concrete cone failure
Uncracked concrete kucr,N [-] 11,0
Cracked concrete Ker N [-] 7.7
Edge distance CerN [mm] 1,5 hgs
Axial distance SerN [mm] 2Ce N
Splitting
hihgs = 2,0 1,0 het
Edge distance 2,0>h/hge>13 Cersp Imm] 2 -hgs (2,5 _ \
\ het )
hihes < 1,3 2,4 hy
Axial distance Scr.sp [mm] 2 Cersp

RESINA VINILESTER + SIN ESTIRENO LUSAN for concrete
Annex C 2
Performances e
Characteristic values for Concrete cone failure and Splitting with all kind of action
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Table C3: Characteristic values of tension loads under static and quasi-static action
Anchor size threaded rod | M8 | M10 | M12 [ M16 | M20 | M24 | M27 | M30
Steel failure
Characteristic tension resistance NRk s [kN] As * fuk (or see Table C1)
Partial factor YMs,N [-] see Table C1
Combined pull-out and concrete failure
Characteristic bond resistance in uncracked concrete C20/25
I:  40°C/24°C 10 12 12 12 12 11 10 9
(0]
S . so°c/soec |7 Wet 75| 9 | 9 | 9| 9 |85]|75]65
© concrete
© [Il: 120°C/72°C 55 |65 |65 |65 |65 |65 | 55|50
% TRk, ucr [N/mm?]
o I 40°C/24°C 75| 85 | 85 | 85
% I 80°C/50°C flooded bore 55 | 65 | 65 | 65 No Performance
~ hole Assessed
lll:  120°C/72°C 40 | 50 | 50 | 50
Characteristic bond resistance in cracked concrete C20/25
[:  40°C/24°C 40 | 50 | 55 | 55 | 55 | 55 | 6,5 | 6,5
[0
S . gocc/s0°c  |DNY: Wet 25 | 35| 40 | 40 | 40 | 40 | 45 | 45
® concrete
o I1l: 120°C/72°C 2,0 2,5 3,0 3,0 3,0 3,0 3,5 3,5
% TRk cr [N/mm?]
o | 40°C/24°C 40 | 40 | 55 | 55
Q.
£ ) o o flooded bore No Performance
& Il 80°C/50°C | 0N 25 | 30 | 40 | 40 Assessed
lll:  120°C/72°C 20 | 25 | 30| 30
Reduktion factor Wosus in cracked and uncracked concrete C20/25
e I:  40°C/24°C 0,73
3 o Dry, wet
S o o concrete and 0
g5 Il 80C/S0°C | ded bore |V sus [ 0,65
% - hole
~ lll;  120°C/72°C 0,57
C25/30 1,02
C30/37 1,04
Increasing factors for concrete C35/45 1,07
Ve C40/50 1,08
C45/55 1,09
C50/60 1,10
Concrete cone failure
Relevant parameter | see Table C2
Splitting
Relevant parameter | see Table C2
Installation factor
for dry and wet concrete 1,0 ‘ 1,2
Y- -
for flooded bore hole inst ] 1,4 No Xerformance
ssessed
RESINA VINILESTER + SIN ESTIRENO LUSAN for concrete
Performances Annex C 3
Characteristic values of tension loads under static and quasi-static action
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Table C4: Characteristic values of shear loads under static and quasi-static action
Anchor size threaded rod M8 M10 | M12 | M16 | M20 | M24 M27 M30
Steel failure without lever arm
Characteristic shear resistance
Steel, strength class 4.6,4.8, 5.6 and [V s | [kN] 0,6 + Ag * fi (or see Table C1)
g:aracteristic shear resistance
Stamloss Stoel A2 A4 and HCR, all | VRks | [N 0.5+ As * Ty (or see Table C1)
classes
Partial factor YMs,V [-] see Table C1
Ductility factor k7 [-] 1,0
Steel failure with lever arm
Characteristic bending moment MOzk s | INm] 1,2 = Wy * f (or see Table C1)
Elastic section modulus Wy [mm3]| 31 62 109 277 541 935 1387 1874
Partial factor YMs,V [-] see Table C1
Concrete pry-out failure
Factor kg [-] 2,0
Installation factor Yinst [-] 1,0
Concrete edge failure
Effective length of fastener l¢ [mm] min(hgg; 12+ dyom) min(hgg 300mm)
Qutside diameter of fastener dnom [mm] 8 10 12 16 20 24 27 30
Installation factor Yinst [-] 1,0

RESINA VINILESTER + SIN ESTIRENO LUSAN for concrete
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Table C5:

Characteristic values of tension loads under static and quasi-static action

Anchor size internal threaded anchor rods

| HR-M6 | HR-M8 [HR-M10 | HR-M12 | HR-M16 | HR-M20

Steel failure"

Characteristic tension resistance, 5.8 Nrks | [kN] 10 17 29 42 76 123
Steel, strength class 8.8 NRk s [kN] 16 27 46 67 121 196
Partial factor, strength class 5.8 and 8.8 YMs,N [-] 1,5
Characteristic tension resistance, Stainless
Steel A4 and HCR, Strength class 70 ? NRk’s [kN] 14 26 41 59 110 124
Partial factor YMs,N [-] 1,87 2,86
Combined pull-out and concrete cone failure
Characteristic bond resistance in uncracked concrete C20/25
o I:  40°C/24°C Dry, wet 12 12 12 12 11 9
5 II. 80°C/50°C ’ 9 9 9 9 8,5 6,5
= o - - concrete
% “83 . 120°C/72°C R IN/mm?] 6,5 6,5 6,5 6,5 6,5 5,0
g— @ | 40°C/24°C flooded bore suer 8,5 8,5 8,5
K II: 80°C/50°C hole 6,5 6,5 6,5 No Performance Assessed
lll: 120°C/72°C 50 50 50
Characteristic bond resistance in cracked concrete C20/25
o I:  40°C/24°C Dry, wet 50 55 55 55 55 6,5
5 II. 80°C/50°C conlcrete 3,5 4,0 4.0 4.0 4.0 4.5
g aé; Ill: 120°C/72°C . [N/mm?] 2,5 3,0 3,0 3,0 3,0 3,5
S § | 40°C/24°C fooded bore Rk.cr 4,0 55 55
K II: 80°C/50°C hole 3,0 4.0 4,0 No Performance Assessed
lll: 120°C/72°C 2,5 3,0 3,0
Reduktion factor \I/Osus in cracked and uncracked concrete C20/25
[0 ° o
% . I:  40°C/24°C Dry, wet 0,73
c o . o R concrete and | g
aé_ E II. 80°C/50°C flooded bore |V sus [-] 0,65
Sl 120°C/72°C hole 0,57
C25/30 1,02
C30/37 1,04
Increasing factors for concrete C35/45 1,07
Ve C40/50 1,08
C45/55 1,09
C50/60 1,10
Concrete cone failure
Relevant parameter | see Table C2
Splitting failure
Relevant parameter | see Table C2
Installation factor
for dry and wet concrete ) 1,2
for flooded bore hole Vinst ] 1,4 | No Performance Assessed

1) Fastenings (incl. nut and washer) must comply with the appropriate material and property class of the internal threaded rod.
The characteristic tension resistance for steel failure is valid for the internal threaded rod and the fastening element.
2) For HR-M20 strength class 50 is valid

RESINA VINILESTER + SIN ESTIRENO LUSAN for concrete
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Table C6: Characteristic values of shear loads under static and quasi-static action

Anchor size for internal threaded anchor rods HR-M6 | HR-M8 | HR-M10 | HR-M12 | HR-M16 | HR-M20
Steel failure without lever arm"
Characteristic shear resistance, 9.8 VORk,s [kN] S 15 21 38 61
Steel, strength class 8.8 VORk,s [kN] 14 23 34 60 98
Partial factor, strength class 5.8 and 8.8 | Ymsv [-] 1,25
Characteristic shear resistance,
Stainless Steel A4 and HCR, VORk,s [kN] 7 13 20 30 55 40
Strength class 702
Partial factor YMs,V [-] 1,56 2,38
Ductility factor ks [-] 1,0
Steel failure with lever arm"
Characteristic bending moment, 5.8 MORk,s [Nm] 19 37 66 167 325
Steel, strength class 8.8 MO%ks | [Nm]| 12 30 60 105 267 519
Partial factor, strength class 5.8 and 8.8 | Yms v [-] 1,25
Characteristic bending moment,
Stainless Steel A4 and HCR, l\/IORk,S [Nm] 11 26 52 92 233 456
Strength class 70?
Partial factor YMs,V [-] 1,56 2,38
Concrete pry-out failure
Factor kg [-] 2,0
Installation factor Yinst [-] 1,0
Concrete edge failure

. . ) min
Effective length of fastener I¢ [mm] min(hgs; 12 * dpom) (hgs: 300mm)
Qutside diameter of fastener dnom [mm] 10 12 16 20 24 30
Installation factor Yinst [-] 1,0

2 For HR-M20 strength class 50 is valid

1) Fastenings (incl. nut and washer) must comply with the appropriate material and property class of the internal threaded rod.
The characteristic tension resistance for steel failure is valid for the internal threaded rod and the fastening element.
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Table C7: Characteristic values of tension loads under static and quasi-static action
Anchor size reinforcing bar | o8 |@10]| 212|314 16 [ @20 @25 (28 | @ 32
Steel failure
Characteristic tension resistance NRk s [kN] Ag "
Cross section area Ag [mm? | 50 | 79 [ 113 | 154 | 201 | 314 | 491 | 616 | 804
Partial factor YMs.N [-] 1,42
Combined pull-out and concrete failure
Characteristic bond resistance in uncracked concrete C20/25
o I:  40°C/24°C Drv. wet 10 12 12 12 12 12 11 10 8,5
5 i_80°C/s0°C | M T 75 9 | 9 | 9 | 9 | 9 [80]70]60
g é’; I1l: 120°C/72°C . [N/mm?] 5,5 6,5 6,5 6,5 6,5 6,5 6,0 5,0 4.5
g- g L 40°C/24°C flooded Rlouer 7.5 8.5 8.5 8,5 85 No Performance
@ II: 80°C/50°C bore hol 55 | 65 | 65 | 65 | 85 A d
F WL _1z0°cr7eeC | PO MO 40 | 50 | 50 | 50 | 50 Ssesse
Characteristic bond resistance in cracked concrete C20/25
o [: 40°C/24°C Drv. wet 40 | 50 | 55 | 55 | 55 | 55 | 55|65 | 65
= II: 80°C/50°C cgl‘crete 25 |1 35|40 | 40 | 40 ]| 40 | 40 | 45 | 45
g “éa Il; 120°C/72°C . [N/mm?] 20 [ 25| 30 | 30| 30 | 30| 30| 35 | 3,5
g g L 40°C/24°C flooded Ricer 40 | 40 5.5 | 55 | 55 No Performance
K II: 80°C/50°C bore hole 25 |1 30| 40 | 40 | 40 Assessed
lll: 120°C/72°C 20 |1 25| 30|30 ] 30
Reduktion factor \I’Osus in cracked and uncracked concrete C20/25
S 11 40°C/24°C | Dry, wet 0,73
T O concrete
g 2 Il: 80°C/50°C |and Wosis ] 0,65
g = flooded
& Il 120°C/72°C | bore hole 0,57
C25/30 1,02
C30/37 1,04
Increasing factors for concrete C35/45 1,07
Ve C40/50 1,08
C45/55 1,09
C50/60 1,10
Concrete cone failure
Relevant parameter | see Table C2
Splitting
Relevant parameter | see Table C2
Installation factor
for dry and wet concrete 1,2 | 1,2
for flooded bore hole Vinst ] 1,4 No Performance
Assessed
" fuk shall be taken from the specifications of reinforcing bars
2} in absence of national regulation
RESINA VINILESTER + SIN ESTIRENO LUSAN for concrete
Performances Annex C 7
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Table C8: Characteristic values of shear loads under static and quasi-static action

Anchor size reinforcing bar 08 |©10 |12 |14 | D16 (D20 |J25| D28 | & 32

Steel failure without lever arm

Characteristic shear resistance VORk,S [kN] 0,50« Ag - "

Cross section area Ag [mm2] 50 79 113 | 154 | 201 | 314 | 491 | 616 804
Partial factor YMs,V [-] 1,52

Ductility factor k; [-] 1,0

Steel failure with lever arm

Characteristic bending moment MOz s | INm] 1.2+ Wy« fiy”
Elastic section modulus We [mm?] 50 98 170 | 269 | 402 | 785 | 1534 | 2155 | 3217
Partial factor YMs V [-] 1,57

Concrete pry-out failure

Factor kg [-] 2,0

Installation factor Yinst [-] 1,0

Concrete edge failure

Effective length of fastener l¢ [mm] min(hgg; 12 * dyo) min(hgs; 300mm)
Outside diameter of fastener dhom [mm] 8 10 12 14 16 20 25 28 32
Installation factor Yinst [-] 1,0

" fu shall be taken from the specifications of reinforcing bars
2) in absence of national regulation
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Performances

Displacements (threaded rods)

Table C9: Displacements under tension load" (threaded rod)
Anchor size threaded rod M8 M10 M12 | M16 M20 M24 | M27 | M30
Uncracked concrete C20/25 under static and quasi-static action
Temperature range | vo-factor | [mm/(N/mm?)] 0,021 | 0,023 | 0,026 | 0,031 | 0,036 | 0,041 | 0,045 | 0,049
I:40°C/24°C Snefactor | [mm/(N/mm?)] 0,030 | 0,033 | 0,037 | 0,045 | 0,052 | 0,060 | 0,065 | 0,071
Temperature range | vo-factor | [mm/(N/mm?)] 0,050 | 0,056 | 0,063 | 0,075 | 0,088 | 0,100 | 0,110 | 0,119
I1: 80°C/50°C | §y.factor | [mm/(N/mm?)] 0,072 | 0,081 | 0,090 | 0,108 | 0,127 | 0,145 | 0,159 | 0,172
Temperature range dno-factor [mm/(N/mmz)] 0,050 | 0,056 | 0,063 | 0,075 | 0,088 | 0,100 | 0,110 | 0,119
IN:120°C/72°C | §y.-factor | [mm/(N/mm2)] 0,072 | 0,081 | 0,090 | 0,108 | 0,127 | 0,145 | 0,159 | 0,172
Cracked concrete C20/25 under static and quasi-static action
Temperature range dno-factor [mm/(N/mmz)] 0,090 0,070
I:40°C/24°C Snefactor | [mm/(N/mm?)] 0,105 0,105
Temperature range dno-factor [mm/(N/mmZ)] 0,21 9 0,170
I1: 80°C/50°C | §y.factor | [mm/(N/mm?)] 0,255 0,245
Temperature range dno-factor [mm/(N/mm?)] 0,219 0,170
I1:120°C/72°C | §y,factor | [mm/(N/mm?)] 0,255 0,245
) Calculation of the displacement
Sno = dno-factor - 1; 7 action bond stress for tension
ONe = dNw-factor - 7;
Table C10: Displacements under shear load" (threaded rod)
Anchor size threaded rod M8 M10 M12 M16 M20 M24 M27 M30
Uncracked concrete C20/25 under static and quasi-static action
All temperature Svo-factor | [mm/kN] 0,06 | 0,06 | 0,05 | 0,04 | 0,04 | 0,03 | 0,03 | 0,03
ranges dve-factor | [mm/kN] 0,09 0,08 0,08 0,06 0,06 0,05 0,05 0,05
Cracked concrete C20/25 under static and quasi-static action
All temperature dvo-factor | [mm/kN] 012 | 0,12 | 0,41 | 0,10 | 0,09 | 0,08 | 0,08 | 0,07
ranges dve-factor | [mm/kN] 0,18 0,18 0,17 0,15 0,14 0,13 0,12 0,10
) Calculation of the displacement
dvo = dvo-factor - V; V: action shear load
Ove = Ove-factor -V,
RESINA VINILESTER + SIN ESTIRENO LUSAN for concrete
AnnexC 9
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Table C11: Displacements under tension load" (Internal threaded anchor rod)
Anchor size Internal threaded anchor rod HR-M6 HR-M8 | HR-M10 | HR-M12 | HR-M16 | HR-M20
Uncracked concrete C20/25 under static and quasi-static action
Temperature range | dno-factor [mm/(N/mm?)] 0,023 0,026 0,031 0,036 0,041 0,049
I: 40°C/24°C Snw-factor [mm/(N/mm2)] | 0,033 0,037 0,045 0,052 0,060 0,071
Temperature range | dno-factor [mm/(N/mm?)] 0,056 0,063 0,075 0,088 0,100 0,119
Il: 80°C/50°C Sn--factor [mm/(N/mm32)] | 0,081 0,090 0,108 0,127 0,145 0,172
Temperature range | dno-factor [mm/(N/mm?)] 0,056 0,063 0,075 0,088 0,100 0,119
lIl: 120°C/72°C | §n.-factor [mm/(N/mm2?)] | 0,081 0,090 0,108 0,127 0,145 0,172
Cracked concrete C20/25 under static and quasi-static action
Temperature range | dno-factor [mm/(N/mm?)] 0,090 0,070
I: 40°C/24°C Snw-factor [mm/(N/mm?)] | 0,105 0,105
Temperature range | dno-factor [mm/(N/mm?)] 0,219 0,170
II: 80°C/50°C Snw-factor [mm/(N/mm2)] | 0,255 0,245
Temperature range | dno-factor [mm/(N/mm?)] 0,219 0,170
l11: 120°C/72°C | §n.-factor [mm/(N/mm3?)] | 0,255 0,245

") Calculation of the displacement
dNo = dno-factor - T; 7. action bond stress for tension
N = ONew-factor - 1

Table C12: Displacements under shear load" (Internal threaded anchor rod)

Anchor size Internal threaded anchor rod HR-Mé6 HR-M8 HR-M10 | HR-M12 | HR-M16 | HR-M20

Uncracked and cracked concrete C20/25 under static and quasi-static action

All temperature dvo-factor [mm/kN] 0,07 0,06 0,06 0,05 0,04 0,04

ranges dve-factor [mm/kN] 0,10 0,09 0,08 0,08 0,06 0,06

" Calculation of the displacement
dvo = dvo-factor - V; V: action shear load
dve = Ove-factor -V,
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Performances

Displacements (rebar)

Table C13: Displacements under tension load" (rebar)
Anchor size reinforcing bar g8 | @10 | @12 | @14 | D16 | D20 | @25 | D28 | D32
Uncracked concrete C20/25 under static and quasi-static action
Temperature dno-factor | [mm/(N/mm3)] | 0,021 | 0,023 | 0,026 | 0,028 | 0,031 | 0,036 | 0,043 | 0,047 | 0,052
range |: 40°C/24°C | 5 factor | [mm/(N/mm32)] | 0,030 | 0,033 | 0,037 | 0,041 | 0,045 | 0,052 | 0,061 | 0,071 | 0,075
Temperaltlure dno-factor | [mm/(N/mm3)] | 0,050 | 0,056 | 0,063 | 0,069 | 0,075 | 0,088 | 0,104 | 0,113 | 0,126
range |l:
goacg/5ooc dne-factor | [mm/(N/mm?)] | 0,072 | 0,081 | 0,090 | 0,099 | 0,108 | 0,127 | 0,149 | 0,163 | 0,181
Temperalﬁjre dno-factor | [mm/(N/mm3)] | 0,050 | 0,056 | 0,063 | 0,069 | 0,075 | 0,088 | 0,104 | 0,113 | 0,126
range lll:
12008/7200 dnw-factor | [mm/(N/mm?3)] | 0,072 | 0,081 | 0,090 | 0,099 | 0,108 | 0,127 | 0,149 | 0,163 | 0,181
Cracked concrete C20/25 under static and quasi-static action
Temperature Sno-factor [mm/(N/mmz)] 0,090 0,070
range I: 40°C/24°C | 5, factor | [mm/(N/mm2)] 0,105 0,105
Temperaltlure Sno-factor | [mm/(N/mm2)] 0,219 0,170
range |I:
80°C/50°C nw-factor | [mm/(N/mm?2)] 0,255 0,245
Temperalﬁjre dno-factor | [mm/(N/mm?)] 0,219 0,170
range IlI:
120°C/72°C Snw-factor | [mm/(N/mm?)] 0,255 0,245
) Calculation of the displacement
Sno = dno-factor - T; 1. action bond stress for tension
ONw = Ono-factor - 1;
Table C14: Displacement under shear load" (rebar)
Anchor size reinforcing bar o8 | @10 | g12 | @14 | @16 | D20 | D25 | ©28 | & 32
Uncracked concrete C20/25 under static and quasi-static action
dvo-factor | [mm/kN] 0,06 | 0,06 | 0,05 | 0,04 | 0,04 | 0,04 | 0,03 | 0,03 | 0,03
All temperature
ranges ?;/:;or [mm/kN] 0,09 | 0,08 | 0,08 | 0,06 [ 0,06 | 0,05 | 0,05 | 0,04 | 0,04
Cracked concrete C20/25 under static and quasi-static action
dvo-factor | [mm/kN] 0,12 | 0,12 | 0,11 0,11 0,10 | 0,09 | 0,08 | 0,07 | 0,06
All temperature
ranges By [mm/kN] 0,18 | 018 | 0,17 | 016 | 0,15 | 0,14 | 0,12 | 0,11 0,10
factor
) Calculation of the displacement
dvo = dvo-factor - V; V: action shear load
Ove = dve-factor -V,
RESINA VINILESTER + SIN ESTIRENO LUSAN for concrete
Annex C 11
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Table C15: Characteristic values of tension loads under seismic action
(performance category C1)

Anchor size threaded rod | M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Steel failure
Characteristic tension resistance NRk s.eq,C1 [kN] 1,0 - NRk s
Partial factor YMs,N [-] see Table C1
Combined pull-out and concrete failure
Characteristic bond resistance in uncracked and cracked concrete C20/25
I:  40°C/24°C 25 | 31 37|37 |37 ]| 38| 45| 45
[0
o . go°c/s0°C |2 Wet 16 |22 |27 27|27 |28]31] 31
© concrete
o ll: 120°C/72°C 1,3 116 | 20| 20| 20 | 21 24 | 24
"E TRk,eq,C1 [N/mm?]
5 | 40°C/24°C 25|25 |37 | 37
o
g I 80°C/50°C flooded bore 16 1.9 27 27 No Performance
[t hole Assessed
IIl: 120°C/72°C 1,3 1,6 2,0 2,0
Increasing factors for concrete C25/30 to C50/60 1,0
Installation factor
for dry and wet concrete 1,0 1,2
for flooded bore hole Yinst ] 1,4 No Performance
Assessed
Table C16: Characteristic values of shear loads under seismic action
(performance category C1)
Anchor size threaded rod M3 M10 | M12 | M16 | M20 | M24 M27 M30

Steel failure without lever arm

Characteristic shear resistance

\Y .\/0
(Seismic C1) RkseqC1 | [kN] 0.70 * ViRks
Partial factor YMs,V [-] see Table C1
Factor for annular gap Ogap [-] 0,5 (1,0)"

) Value in brackets valid for filled annular gab between anchor and clearance hole in the fixture. Use of special filling washer
Annex A 3 is required

RESINA VINILESTER + SIN ESTIRENO LUSAN for concrete

Annex C 12
Performances e

Characteristic values of tension loads and shear loads under seismic action
(performance category C1)
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Table C17: Characteristic values of tension loads under seismic action
(performance category C1)

Anchor size reinforcing bar | o8 210|212/ 014016020 25|28 | @32
Steel failure

Characteristic tension resistance NRks.eqc1 | [kN] 1,0« Ag « f "

Cross section area As [mm? | 50 | 79 | 113 | 154 | 201 | 314 | 491 | 616 | 804
Partial factor YMs.N [-] 1,42

Combined pull-out and concrete failure

Characteristic bond resistance in uncracked and cracked concrete C20/25

o I: 40°C/24°C Drv. wet 2,5 3,1 3,7 3,7 3,7 3,7 3,8 4.5 4.5
§ II: 80°C/50°C cc:?\‘crete 1,6 2,2 2,7 2,7 27 2,7 2,8 3,1 3.1
g & 1ll: 120°C/72°C . [N/m 1,3 1,6 2,0 2,0 2,0 2,0 2,1 2,4 2.4
8§ I 40°C/24°C Rk, eq,C1 m2 [ 25 | 25|37 |37 |37
E ~ 9 an~in~ | flooded e T 10 55 55 T 55 No Performance
F T 120°Cr72°C | Pore hole 13 | 1.6 | 2,0 | 2,0 | 2,0 Assessed
Increasing factors for concrete ¢ C25/30 to C50/60 1,0
Installation factor
for dry and wet concrete 1,2 | 1,2
for flooded bore hole Yinst [l 1,4 No Performance
’ Assessed

) fuk shall be taken from the specifications of reinforcing bars
2} in absence of national regulation

Table C18: Characteristic values of shear loads under seismic action
(performance category C1)

Anchor size reinforcing bar 8 |10 (D12 |J14 | D16 | D20 |J25| D28 | & 32

Steel failure without lever arm

Characteristic shear resistance VRks,eqC1 |[kN] 0,35 - Ag - f @

Cross section area As £5nm 50 79 [ 113 | 154 | 201 | 314 | 491 | 616 | 804
Partial factor YMs,V [-] 1,52

Factor for annular gap Ogap [ 0,5 (1,0

" fu shall be taken from the specifications of reinforcing bars

2} in absence of national regulation

3 Value in brackets valid for filled annular gab between anchor and clearance hole in the fixture. Use of special filling washer
Annex A 3 is required

RESINA VINILESTER + SIN ESTIRENO LUSAN for concrete

Performances Annex C 13

Characteristic values of tension loads and shear loads under seismic action
(performance category C1)
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The European Technical Assessment is issued by the Technical Assessment Body in its official language.
Translations of this European Technical Assessment in other languages shall fully correspond to the
original issued document and shall be identified as such.

Communication of this European Technical Assessment, including transmission by electronic means,
shall be in full. However, partial reproduction may only be made with the written consent of the issuing
Technical Assessment Body. Any partial reproduction shall be identified as such.

This European Technical Assessment may be withdrawn by the issuing Technical Assessment Body, in
particular pursuant to information by the Commission in accordance with Article 25(3) of Regulation
(EU) No 305/2011.
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Specific Part
1 Technical description of the product

The "RESINA VINILESTER + SIN ESTIRENO LUSAN" is a bonded anchor (injection type)
consisting of a mortar cartridge with injection mortar VINI or VININ, a perforated sleeve and an
anchor rod with hexagon nut and washer or an Internal threaded rod. The steel elements are
made of zinc coated steel, stainless steel or high corrosion resistant steel.

The anchor rod is placed into a drilled hole filled with injection mortar and is anchored via the
bond between steel element, injection mortar and masonry and mechanical interlock.

The product description is given in Annex A.

2 Specification of the intended use in accordance with the applicable European
Assessment Document

The performances given in Section 3 are only valid if the anchor is used in compliance with the
specifications and conditions given in Annex B.

The verifications and assessment methods on which this European Technical Assessment is
based lead to the assumption of a working life of the anchor of at least 50 years. The indications
given on the working life cannot be interpreted as a guarantee given by the producer, but are to
be regarded only as a means for choosing the right products in relation to the expected
economically reasonable working life of the works.

3 Performance of the product and references to the methods used for its assessment
31 Mechanical resistance and stability (BWR 1)
Essential characteristic Performance
Characteristic values for resistance See Annexes C 1 to C 40
Displacements See Annexes C 6 to C 40
Durability See annex B 1
3.2 Safety in case of fire (BWR 2)
Essential characteristic Performance
Reaction to fire Class A1
3.3 Hygiene, health and the environment (BWR 3)
Essential characteristic Performance
Content, emission and/or release of dangerous substances No performance assessed
4 Assessment and verification of constancy of performance (AVCP) system applied, with

reference to its legal base

In accordance with the European Assessment Document EAD 330076-00-0604 the applicable
European legal act is: [97/177/EC].

The system to be applied is: 1

250922.21 8.06.04-53/21
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5 Technical details necessary for the implementation of the AVCP system, as provided for
in the applicable European Assessment Document

Technical details necessary for the implementation of the AVCP system are laid down in the
control plan deposited at Deutsches Institut fir Bautechnik.

Issued in Berlin on 31 May 2021 by Deutsches Institut fur Bautechnik

Dipl.-Ing. Beatrix Wittstock beglaubigt:
Head of Section Baderschneider
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Installation in hollow brick; threaded rod and Internal threaded rod with sleeve

_l\\J"L J 1 5 |

Tinst,max

dod

do Tinstmax
.
het = hnom =  effective anchorage depth do = nominal drill hole diameter
ho = drill hole depth Tinstmax = Max installation torque moment
trix = thickness of fixture

RESINA VINILESTER + SIN ESTIRENO LUSAN

Product description Annex A1

Installed condition
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Cartridge: VINI or VININ

150 ml, 280 ml, 300 ml up to 333 ml and 380 ml up to 420 ml Cartridge: (Type: coaxial)

Imprint: VINI or VININ, processing notes, charge-
code, shelf life, storage temperature, hazard-code,

curing- and processing time (depending on the
Sealing/Screw cap —— temperature), with as well as without travel scale

235 ml, 345 ml up to 360 ml and 825 ml Cartridge (Type: “side-by-side”)

Sealing/Screw cap — @ J o
Imprint: VINI or VININ, processing notes, charge-

code, shelf life, storage temperature, hazard-code,
curing- and processing time (depending on the
temperature), with as well as without travel scale

165 ml and 300 ml Cartridge (Type: “foil tube”)

Imprint: VINI or VININ, processing notes, charge-code,
shelf life, storage temperature, hazard-code, curing- and
processing time (depending on the temperature), with as
well as without travel scale

Sealing/Screw cap

Static mixer

AN (L CCCCD

BO

RESINA VINILESTER + SIN ESTIRENO LUSAN

Product description Annex A 2
Injection system
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Threaded Rod M8, M10, M12, M16

Commercial standard rod with:

- Marking of embedment depth

Threaded rod or screw

f

Mark of the embedment depth
Lges
— . - g
| i ©
1 p !
‘_.7 het :7hnom -~ (1 3 3 2 ,: ©
Z ) —
\
Z . J
\ ) —

- Materials, dimensions and mechanical properties acc. to Table A1
- Inspection certificate 3.1 acc. to EN 10204:2004. The document shall be stored.

Internal threaded rod HR-M6, HR-M8, HR-M10

Producer marking

750975.21

; s — §
R o]
Bie== .t | 1ts
lr ©
A—— N i
' ]
EI_ Producer marking: e.g. <D M8
| Marking Internal thread
<> Mark
M8 Thread size (Internal thread)
A4 additional mark for stainless steel
HCR additional mark for high-corrosion resistance steel
RESINA VINILESTER + SIN ESTIRENO LUSAN
Product description Annex A 3
Anchor rods
8.06.04-53/21
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Table A1:

Materials

Part| Designation

| Material

- zinc plated
- hot-dip galvanised
- sherardized

Steel, zinc plated (Steel acc. to EN I1ISO 683-4:2018 or EN 10263:2001)
25um acc. to EN ISO 4042:2018 or

240 um acc. to EN ISO 1461:2009 and EN ISO 10684:2004+AC:2009 or
245 pum acc. to EN ISO 17668:2016

Property class

Characteristic steel ultimate
tensile strength

Characteristic steel yield
strength

EN ISO 898-2:2012

46 |fyk=400 N/mm? fyk =240 N/mm?
1 | Threaded rod 4.8 |fyuk=400 N/mm? fyk = 320 N/mm?
aEclilC.Ié% 808.1:0013 56 fuk = 500 N/mm2 fyk = 300 N/mm?
5.8 |fuk=500 N/mm? fyk =400 N/mm?
8.8 |fyk=800 N/mm? fyk =640 N/mm?
4 for anchor rod class 4.6 or 4.8
2 |Hexagon nut acc. to 5 for anchor rod class 5.6 or 5.8

for anchor rod class 8.8

3 |Washer

Steel, zinc plated, hot-dip galvanised or sherardized
(e.g.: EN I1SO 887:2006, EN ISO 7089:2000, EN ISO 7093:2000 or EN 1SO 7094:2000)

Internal threaded
anchor rod

Property class

Characteristic steel ultimate
tensile strength

Characteristic steel yield
strength

acc. to 5.8

fuk = 500 N/mm?

fyk =400 N/mm?

EN ISO 898-1:2013 8.8

fuk = 800 N/mm?

fyk = 640 N/mm?

Stainless steel A2 (Material 1.4301/ 1.4307 / 1.4311 / 1.4567 or 1.4541, acc. to EN 10088-1:2014)
Stainless steel A4 (Material 1.4401/ 1.4404 /1.4571 / 1.4362 or 1.4578, acc. to EN 10088-1:2014)
High corrosion resistance steel (Material 1.4529 or 1.4565, acc. to EN 10088-1: 2014)

Property class

Characteristic steel ultimate
tensile strength

Characteristic steel yield
strength

1 | Threaded rod " t 50 |fuk=500 N/mm? fyk =210 N/mm?
acc. to
f =700 N/mm? fuk = 450 N/mm?
EN ISO 3506-1:2020 /0 |'uk _ vk _
80 |fyuk=800 N/mm fyk =600 N/mm
acc. to 50 |for anchor rod class 50
1) .
2 [Hexagon nut EN ISO 3506-1:2020 70 |for anchor rod class 70
80 |for anchor rod class 80

3 |Washer

A2: Material 1.4301/1.4307 / 1.4311/ 1.4567 or 1.4541, acc. to EN 10088-1:2014
A4: Material 1.4401/1.4404 / 1.4571/1.4362 or 1.4578, acc. to EN 10088-1:2014
HCR: Material 1.4529 or 1.4565, acc. to EN 10088-1: 2014
(e.g.: EN ISO 887:2006, EN ISO 7089:2000, EN ISO 7093:2000 or EN ISO 7094:2000)

Internal threaded
anchorrod "

Property class

Characteristic steel ultimate
tensile strength

Characteristic steel yield
strength

acc. to 50

fuk = 500 N/mm?

fyk =210 N/mm?

EN ISO 3506-1:2020 70

fuk = 700 N/mm?

fyk = 450 N/mm?

") Property class 80 only for stainless steel A4 and HCR

Plastic sleeve

Perforated sleeve

| Polypropylene (PP)

RESINA VINILESTER + SIN ESTIRENO LUSAN

Product description
Materials

Annex A4

750975.21
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Table A2: perforated sleeve

SH 12x80 Ls = Ref = finom C)) SH 16x130 / 330 -
SH 16x85 i i ) —
SH 20x85 : for installation through 1
i — insulation up to a thickness :_1.
| S of 20 cm or push through —
! installation —
SH 16x130 Ls = hef = hnom ) :
SH 20x130
SH 20x200 [
I
1
Table A3: sleeve dimensions
sleeve
size ds Ls hef = hnom
[mm] [mm] [mm] [mm]
SH 12x80 12 80 80
SH 16x85 16 85 85
SH 16x130 16 130 130
SH 16x130/330 " 16 330 130
SH 20x85 20 85 85
SH 20x130 20 130 130
SH 20x200 20 200 200
) In annex C4 — C40 this sleeve is covered with the SH 16x130
Table A4: Steel parts
Anchor Rod
Size d1 = dnom d2 Iges
[mm] [mm] [mm] [mm]
- 1)
:;-mg n 12 g with sleeve: hef - 5mm
HR-M10 ¥ 16 10 without sleeve: hef
M8 8 - hef + tix + 9,5
M10 10 - hef + tix + 11,5
M12 12 - hef + tix + 17,5
M16 16 - hef + trix + 20,0

1 Internal threaded rod with metric external thread

RESINA VINILESTER + SIN ESTIRENO LUSAN

Product description
Sleeves

Annex A5
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Specifications of intended use

Anchorages subject to:
- Static and quasi-static loads

Base materials:

- Autoclaved Aerated Concrete (Use condition d) according to Annex B2

- Solid brick masonry (Use condition b), according to Annex B2.

- Hollow brick masonry (Use condition c), according to Annex B2 and B3

- Mortar strength class of the masonry M2,5 at minimum according to EN 998-2:2010.

- For other bricks in solid masonry and in hollow masonry or in autoclaved aerated concrete, the characteristic
resistance of the anchor may be determined by job site tests according to EOTA TR 053, Edition April 2016
under consideration of the B-factor according to Annex C1, Table C1.

Temperature Range:

- Ta: - 40°C to +40°C (max. short term temperature +40°C and max. long term temperature +24°C)

- To: - 40°C to +80°C (max. short term temperature +80°C and max. long term temperature +50°C)

- Te: - 40°C to +120°C (max. short term temperature +120°C and max. long term temperature +72°C)

Use conditions (Environmental conditions):

- Dry and wet structure (regarding injection mortar).

- Structures subject to dry internal conditions (zinc coated steel, stainless steel or high corrosion resistant steel).

- Structures subject to external atmospheric exposure (including industrial and marine environment) and to
permanently damp internal condition, if no particular aggressive conditions exist (stainless steel or high
corrosion resistant steel).

- Structures subject to external atmospheric exposure and to permanently damp internal condition, if other
particular aggressive conditions exist (high corrosion resistant steel).

Note: Particular aggressive conditions are e.g. permanent, alternating immersion in seawater or the splash zone of seawater,
chloride atmosphere of indoor swimming pools or atmosphere with extreme chemical pollution (e.g. in desulphurization plants or
road tunnels where de-icing materials are used).

Use conditions in respect of installation and use:

- Condition d/d: Installation and use in dry masonry

- Condition w/w: Installation and use in dry or wet masonry (incl. w/d installation in wet masonry and use in
dry masonry)

Design:

- Verifiable calculation notes and drawings are prepared taking account the relevant masonry in the region of
the anchorage, the loads to be transwithted and their transmission to the supports of the structure. The
position of the anchor is indicated on the design drawings.

- The anchorages are designed in accordance with the EOTA TR 054, Edition April 2016, Design method A
under the responsibility of an engineer experienced in anchorages and masonry work.

- NRrk.p = Nrkb se€ Annex C4 to C40; Nrks see Annex C2; Nrkp» see EOTA TR 054, Edition April 2016

- VRrkb S€€ Annex C4 to C40; Vrks see Annex C2; Vrk.c see Annex C3; Vrkpp see EOTA TR 054, Edition April
2016

- For application with sleeve with drill bit size < 15mm installd in joints not filled with mortar:

o NRrkpj=0,18 * Nrkp and Nrkbj = 0,18 * Nrkb (Nrkp = Nrkb sS€e Annex C4 to C40)
0 Vrkej=0,15* Vrkc and Vrkbj = 0,15 * Vrkb (VRrkb see Annex C4 to C40; and Vrkc see Annex C3)

- Application without sleeve installd in joints not filled with mortar is not allowed.

Installation:

- Dry or wet structures.

- Anchor Installation carried out by appropriately qualified personnel and under the supervision of the person
responsible for technical matters of the site.

- Fastening screws or threaded rods (incl. nut and washer) must comply with the appropriate material and
property class of the Internal threaded rod .

RESINA VINILESTER + SIN ESTIRENO LUSAN

Intended use Annex B 1
Specifications

750975.21 8.06.04-53/21
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Table B1: Overview brick types and properties with corresponding fastening elements (Anchor and Sleeves)
naming » naming P
density 3 S g density 3 ?g o | x
[kg/dm?] icture . E 2 e [kg/dm?] icture . Sa e
dimensions P 8 £ & | €| dimensions P 2| £ s | =2
LxBxH g | gv | < LxBxH e | 8
[mm] ® [mm] ©
Autoclaved aerated concrete acc. to EN 771-4 solid light weight concrete brick acc. to EN 771-3
o 12x80 12x80
AAC ©F | 16x85 | o, VBL ©q | 16x85 | qq
p = 0,35-0,60 - = 2 916x130| 7 0206 =T |16x130| 7
o =3 20x85 | o o Q| 20x85 | o
2 499x240x249 S o | 20x130 2240x300x113 == 20x130
— T |20x200 X I 20x200
Hollow light weight concrete brick acc. to EN 771-3
HBL 16DF o | 16x85 | | Bioccreux B40 © car
- X Aol
pz1,0 E. “I) g 20x85 - pz=0,8 = :||: ;SX:} gg -
S 3 ' © X
500x250x240 S o |20x130 | C36| 495x195x190 SS C38
T |20x200 x
I3
Calcium silica bricks acc. to EN 771-2
o
0 12x80 S
KS © T | 16x85 c7 KSL-3DF © | 16x85 co
0220 = o g1ex130| 14 =T 16x130| ~
oS3 20x85 | Lo pet, b @ | 20685 | Lo
2 240x115x71 S o |20x130 240x175x113 = = |20x130
T | 20x200 o
T
- . o
f 4 1 2 =
KSL-8DF / i | o ) > > =
{ L |eT J1ext30|ci1| KSH12DF U522 g C1
pz14 | 13 g320x130| - 0214 > sr -7 | oon130 |
" ke o =
248x240x238 o P = DI: 20x200| C12 498x175x238 ‘,\J g g C14
T o
T
Solid clay bricks acc. to EN 771-1
K 12x80 K 12x80
Mz-1DF © T | 16x85 15 Mz-2DF © T | 16x85 o7
0220 = o 916x130 |7 0220 = . 916x130 | 7
o = = 20x85 | . o == 20x85 | o
2 240x115x55 S o | 20x130 2 240x115x113 S o | 20x130
T | 20x200 T | 20x200
RESINA VINILESTER + SIN ESTIRENO LUSAN
Intended Use Annex B 2
Brick types and properties with corresponding fastening elements
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Brick types and properties with corresponding fastening elements

naming ® naming ®
density b= 2 density b= 2
o - o X o - O x
[kg/dm?] . = s > 1) [kg/dm?] . b s > ()
dimensions picture S | g8 | £ | dimensions picture s |ge| =
LxBxH o g n | < LxBxH S s w | <
[mm] ® [mm] ®
Hollow clay bricks acc. to EN 771-1
L | 12x80 Porotherm '
Hiz-10DF ©F | 16x85 _ ©% | 12480
p21,25 23 o5 | s 07 . ©316x130 | -
foe) : = p =2 , Poe) : -
300x240x249 2o |20x130| €% S | 20x85 1022
T |20x200 500x200x299 T | 20x130
] Brique creuse v | 12x80
BGV Thermo o X | 12x80 © F | 16x85
= T J 16x85 | C23 C40 = 7 d16x130 | C2°
p=06 . 2 316x130| - 0207 23 5085 |
© <9 20x85 | C24 =5 © <9 C30
500x200x314
=T 20130 500x200x200 = | 20x130
Calibric R+ © gﬁl: 12x80 Blocchi Leggeri © g;: 12x80
T T4 16x85 | C25 = T 16x85 | C31
p=06 . §;16x130 - p=0,6 . g;16x130 -
500x200x314 S 7 | 20x85 | C26| 250x120x250 S 7 | 20x85 |C32
T |20x130 T | 20x130
Urbanbric © gﬁl: 12x80 Doppio Uni © g;: 12x80
T T 16x85 | C27 T T 16x85 | C33
p207 . 2 216x130) - p20,9 . £ J16x130| -
560x200x274 S o | 20x85 | C28| 250x120x120 S5 | 20x85 | C34
T |20x130 T |20x130
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Installation: steel brush C1-

(without sleeve)

L 4

Table B2: Installation parameters in autoaerated concrete AAC and solid masonry

Intended Use

Installation parameters and cleaning brush

Anchor size M8 M10 |HR-M6| M12 |HR-M8 | M16 |HR-M10
nominal drill hole diameter do [mm] 10 12 14 18
drill hole depth ho [mm] 80 90 100 100
effective anchorage depth hes [mm] 80 90 100 100
minimum wall thickness hmin [mm] her + 30
Diameter of clearance
hole in the fixture dr [mm] 9 12 7 14 9 18 12
Brush C1-10 C1-12 C1-14 C1-18
Diameter of steel brush dp 2 ‘ [mm] 10,5 12,5 14,5 18,5
Table B3: Installation parameters in solid and hollow masonry (with sleeve)
Anchor size M12/ M16 / HR-M8 /
M8 M8/ M10 / HR-M6 HR-M10
(=
(324
(]
o | w | 8 | 8 0 8 | 8
sleeve SH 0 © - - © - N
X X X X X X X
N © © © o (=] [=]
~ -~ ~ -~ N N N
nominal drill hole diameter do [mm] 12 16 16 16 20 20 20
drill hole depth ho [mm] 85 920 135 330 920 135 205
effective anchorage depth het [mm] 80 85 130 130 85 130 200
minimum wall thickness Rmin [mm] 115 115 195 195 115 195 240
Diameter of  |prepositioned d< | [mm] 9 7 (HR-M86) / 9 (HR-M8) / 12 (HR-M10) /
clearance installation = 9 (M8) /12 (M10) 14 (M12) / 18 (M16)
hole in the push through
fixture installation dr < [mm] 14 18 22
Brush C1-12 C1-16 C1-20
Diameter of steel brush do ‘ [mm] 12,5 16,5 20,5
Hand pump (Volume 750 ml)
RESINA VINILESTER + SIN ESTIRENO LUSAN
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Table B4: Maximum working time and minimum curing time

Table B5: Maximum working time and minimum curing time

VINI
Temperature in the Temperature of — . . Minimum curing time in dry
base material T cartridge Gelling- / working time base material !
0°C bis +4°C 45 min 7h
+5°C bis +9°C 25 min 2h
+10°C bis +19°C 15 min 80 min
+20°C bis +29°C +5°C bis +40°C 6 min 45 min
+30°C bis +34°C 4 min 25 min
+35°C bis +39°C 2 min 20 min
+ 40°C 1,5 min 15 min
N In wet base material the curing time must be doubled

Intended Use
Gelling and curing times

VININ
Temperature in the Temperature of - . . Minimum curing time in dry
base material T cartridge Gelling- / working time base material !
0°C bis +4°C 10 min 25h
+5°C bis +9°C -20°C bis +10°C 6 min 80 min
+10°C 6 min 60 min
1 In wet base material the curing time must be doubled
RESINA VINILESTER + SIN ESTIRENO LUSAN
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Installation Instructions

Preparation of cartridge

Remove the cap and attach the supplied static-mixing nozzle to the cartridge and
load the cartridge into the correct dispensing tool. In case of a foil tube cartridge,
cut off the clip before use. For every working interruption longer than the
recommended working time (Table B4 and B5) as well as for new cartridges, a
new static-mixer shall be used.

The position of the embedment depth shall be marked on the threaded rod.

Initial adhesive is not suitable for fixing the anchor. Prior to dispensing into the
anchor hole, squeeze out separately a minimum of three full strokes, for foil tube
cartridges six full strokes and discard non-uniformly mixed adhesive components

until the mortar shows a consistent grey colour.

Installation in solid mason

ry (without sleeve)

Holes to be drilled perpendicular to the surface of the base material by using a

hard-metal tipped hammer drill bit. Drill a hole, with drill method according to
Annex C4 — C40, into the base material, with nominal drill hole diameter and
bore hole depth according to the size and embedment depth required by the
selected anchor.

s Jua g A
?1 ki
e s L

Starting from the bottom or back of the bore hole, blow the hole clean with
handpump (Annex B4) a minimum of two times

Attach an appropriate sized wire brush > d,, .;, (Table B2) to a drill or a cordless

screwdriver and brush the hole clean with a minimum of two times in a twisting
motion. If the bore hole ground is not reached with the brush, a brush extension
must be used.

RESINA VINILESTER + SIN
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Installation instructions (continuation)

Finally blow the hole clean again with handpump (Annex B4) a minimum of two
times

Starting from the bottom or back of the cleaned anchor hole, fill the hole up to
approximately two-thirds with adhesive. Slowly withdraw the static mixing
nozzle as the hole fills to avoid creating air pockets. If the bottom or back of the
anchor hole is not reached, an appropriate extension nozzle must be used.
Observe the gel-/ working times given in Table B4 + B5.

Push the threaded rod into the anchor hole while turning slightly to ensure
positive distribution of the adhesive until the embedment depth is reached. The
anchor shall be free of dirt, grease, oil or other foreign material.

Be sure that the anular gap is fully filled with mortar. For push through
installation the hole in the fixture must also be fully filled with mortar. If no
excess mortar is visible at the top of the hole, the application has to be
renewed.

Allow the adhesive to cure to the specified curing time prior to applying any
load or torque. Do not move or load the anchor until it is fully cured (attend
Table B4 + B5).

After full curing, the fixture can be installed with up to the max. installation torque
(See parameters of brick Annex C4 to Annex C40) by using a calibrated torque
wrench.
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Installation instructions (continuation)

Installation in solid and hollow masonry (with sleeve)

Holes to be drilled perpendicular to the surface of the base material by using a
hard-metal tipped hammer drill bit. Drill a hole, with drill method according to
Annex C4 — C40, into the base material, with nominal drill hole diameter and
bore hole depth according to the size and embedment depth required by the
selected anchor.

<=1 Starting from the bottom or back of the bore hole, blow the hole clean with

handpump (Annex B4) a minimum of two times;

Attach an appropriate sized wire brush > dy, i, (Table B3) to a drill or a cordless

screwdriver and brush the hole clean with a minimum of two times in a twisting
motion. If the bore hole ground is not reached with the brush, a brush extension
must be used.

Finally blow the hole clean again with handpump (Annex B4) a minimum of two
times

Insert the perforated sleeve flush with the surface of the masonry or plaster.
Only use sleeves that have the right length. Never cut the sleeve. For
installation through insulation the sleeve SH 16x130/330 shall be cutted at the
top end according to the insulation thickness.

Starting from the bottom or back fill the sleeve with adhesive. For embedment
depth equal to or larger than 130 mm an extension nozzle shall be used. For
quantity of mortar attend cartridges label installation instructions. For push
through installation the sleeve within the fixture must also be fully filled with
mortar. Observe the gel-/ working times given in Table B4 + B5.
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Installation instructions (continuation)

Push the threaded rod into the anchor hole while turning slightly to ensure
positive distribution of the adhesive until the embedment depth is reached. The
anchor shall be free of dirt, grease, oil or other foreign material.

Allow the adhesive to cure to the specified curing time prior to applying any
load or torque. Do not move or load the anchor until it is fully cured (attend
Table B4 + B5).

After full curing, the fixture can be installed with up to the max. installation torque
(See parameters of brick Annex C4 to Annex C40) by using a calibrated torque
wrench.
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Table C1: B-factor for job-site testing under tension loading

Performances
B-factors for job site testing under tension load

B-Factor
base material anchor size Ta: 40°C / 24°C Tp: 80°C / 50°C Te: 120°C / 72°C
d/d w/d did w/d did w/d
wiw wiw wiw
Autoclaved aerated all sizes 0,95 0,86 0,81 0,73 0,81 0,73
concrete

. . . do< 14 mm 0,93 0,80 0,87 0,74 0,65 0,56

Calcium silica bricks
do= 16 mm 0,93 0,93 0,87 0,87 0,65 0,65
Clay Bricks all sizes 0,86 0,86 0,86 0,86 0,73 0,73
) do<12 mm 0,93 0,80 0,87 0,74 0,65 0,56

Concrete bricks
do= 16 mm 0,93 0,93 0,87 0,87 0,65 0,65
RESINA VINILESTER + SIN ESTIRENO LUSAN
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Table C2: Characteristic steel resistance

Performances

Characteristic resistance under tension and shear load — steel failure

Anchor size | HR-M6 | HR-M8 |HR-M10 M8 | M10 | M12 | M16
Characteristic tension resistance

Nrks | [kN] -0 -0 - 15 | 23 34 | 63
steel, property class 4.6 Tte [ T 2.0

Nres | [kN] DS 15 | 23 34 | 63
steel, property class 4.8 s [ ) 15

s ) ) -1

steel, property class 5.6 [:I/;Z [IE_I;I] T : 18 : 29 2.0 42 : 9

NRks [kN] 10 17 29 18 29 42 79
steel, property class 5.8 s [ 15 15
steel, property class 8.8 '\x;s [T_l;l] 16 1275 | 46 29 | 46 i3 67 | 126
Stainless steel A4 / HCR, property Nrks | [kN] 14 | 26 | # 26 | 41 | 59 | 110
class 70 YMs [-] 1,87 1,87
Stainless steel A4 / HCR, property Nres | [kN] 16 [ 29 [ 46 29 | 46 | 67 | 126
class 80 YMs [-] 1,6 1,6
Characteristic shear resistance

Vres | [KN] DS 7 | 12 [ 17 | 31
steel, property class 4.6 e [ =T 167

Vrks | [KN] -0 - - 7 | 12 [ 17 | 3
steel, property class 4.8 s [ ) 1.25

Vres | [KN] DS 9 | 15 [ 21 | 39
steel, property class 5.6 Tate [ T 167

Vrks | [KN] 5 [ 9 | 15 9 | 15 | 21 | 39
steel, property class 5.8 e [ 125 125

Vris | [KN] 8 | 14 | 23 15 | 23 | 34 | 63
steel, property class 8.8 e [ 125 125
Stainless steel A4 / HCR, property Vres | [KN] 7 | 13 | 20 13 | 20 | 30 | 55
class 70 YMs [-] 1,56 1,56
Stainless steel A4 / HCR, property Vres | [KN] 8 | 15 | 23 15 | 23 | 34 | 63
class 80 YMs [-] 1,33 1,33
Characteristic bending moment

M%s | [Nm] [ - [ - [ -® 15 | 30 | 52 | 133
steel, property class 4.6 s [ T 167

MO%es | [Nm] | -D | -0 [ -0 15 | 30 | 52 | 133
steel, property class 4.8 s [ ) 1.25

M%ks | [Nm] | - [ - [ -» 19 | 37 | 66 | 167
steel, property class 5.6 s [ ) 167

Mks | [Nm] 8 [ 19 [ 37 19 | 37 | 66 | 167
steel, property class 5.8 s [ 125 125

Mks | [Nm] 12 [ 30 [ 60 30 | 60 | 105 | 266
steel, property class 8.8 s [ 125 125
Stainless steel A4 / HCR, property MO%s | [Nm] 11 | 26 | 52 26 | 52 | 92 [ 233
class 70 YMs [-] 1,56 1,56
Stainless steel A4 / HCR, property M:ks | [Nm] 12 [ 30 [ 60 30 | 60 [ 105 [ 266
class 80 YMs [-] 1,33 1,33

" Not part of the ETA
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- - cr CITIn
Spacing and edge distances — ) 3 '
#— TE X Seril % o4 E. 1
U rUEJ g | B UE)' )
0 | e Smlnll; = Smin “_;;i‘ 7
_Sm_in I Sm;‘n ] ' i |
/4 £ r t-é & &
_Seril \
I3 D Cm
- 1
‘ %]
t —u
1. = [ - VUEJ
@ B o _Sern
Sert C—
Cer =  Char. Edge distance
Cmin = Minimum Edge distance
Sertt; (Smin) = Characteristic (minimum) spacing for anchors placed parallel to horizontal joint
Serl; (Smind) = Characteristic (minimum) spacing for anchors placed perpendicular to horizontal joint
Lo L Tension load Shear load parallel to free | Shear load perpendicular
Anchor edge V to free edge V ¢
position
Anchors parallel to horizontal . 3
oint Ser) : (Swirrk) | \Y o_- _ Olg 11V I ”V—""'. S OlgnyvL
Anchors vertical to horizontal = Vv v—2
join.t Scr,J-: (Smin,J- ) ] C{g J-'V ] all L] ag J-'VJ_

Cledge N

Olg IIN
OlgLN
Clguvi
AgLvi
OlgnyvL
OglvLi

Cledge,v L
Cledge,V Il

Single anchor at the edge:

Group of 2 anchors:

Group of 4 anchors:

= Reduction factor for tension loads at the free edge (single anchor)

= Reduction factor for shear loads parallel to the free edge (single anchor)

= Group factor for anchors parallel to horizontal joint under tension load

= Group factor for anchors perpendicular to horizontal joint under tension load
= Group factor for anchors parallel to horizontal joint under shear load parallel

Reduction factor for shear loads perpendicular to the free edge (single anchor)

to the free edge

= Group factor for anchors perpendicular to horizontal joint under shear load parallel to the free edge
= Group factor for anchors parallel to horizontal joint under shear load perpendicular to the free edge
= Group factor for anchors perpendicular to hor. joint under shear load perpendicular to the free edge

NRrkb = OledgeN * NRK b

VRkcll = dledgeVv il * VRkb

VRkcl = OledgevL * VRkb

N9%k = ogn* Nrkb

V9%k = dgv* VRkb (for ¢ 2 cer)
V9%ke = dgv* VRkb (for ¢ = Cmin)
N9Rk = oguN*agLtN* Nrkb

V9Rk =ogiyv*oagLty* Ve  (forc 2 co)
VoRrke =oagiv*oglty*Vrkp  (for ¢ 2 cmin)

Equations depend on anchor position and load direction (see table above). Reduction factor, group factor and
resistances see annex C4 - C48. Reduction for installation in joints see annex B1.
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Brick type: Autoclaved aerated concrete — AAC
Table C3: Stone description
T m— Autoclaved aerated concrete
+P AAC
Density p[kg/dm3] | 0,35-0,6
Compressive strength  fo [N/mm?] | 2 4 6 |
Code EN 771-4
Producer (Country) e.g. Porit (DE) -
Brick dimensions [mm] =499 x 240 x 249 o2 1
Drilling method Rotary drilling
Table C4: Installation parameter
Anchor size [-] M8 M10 M12 M16 HR-M6 | HR-M8 | HR-M10
Installation torque Tinst | [NmM] <5 <5 <10 <10 <5 <5 <10
Char. Edge distance Cor [mm] 150 (for shear loads perpendicular to the free edge: c.r = 210)
Minimum Edge Distance Cmin | [mm] 50
Characteristic Spacin Sert | [mm] 300
P g Scr, L [mm] 250
Minimum Spacing Smin | [mm] 50
Table C5: Reduction factors for single anchors at the edge
Tension load Shear load
Perpendicular to the free edge Parallel to the free edge
,,,,,,,,,,,,,,,, with ¢ 2 Oledge, N 5 . with ¢ 2 Cledge, V 1 with ¢ 2 Oledge, VI
: 50 0,12 50 0,70
. H
50 0.85 § 125 0,50 * 125 0,85
150 1,00 T 210 1,00 | 150 1,00
Table C6: Factors for anchor groups under tension load
Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
with ¢ = with s 2 Ogll, N withc = with s 2 Og L, N
e 50 50 1,10 ° 50 50 0,75
150 50 1,25 8 150 50 0,90
150 300 200 | 150 250 2,00
Table C7: Factors for anchor groups under shear load
Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
Shear load with ¢ 2 with s > OgllV L with ¢ 2 with s 2 OgL VL
perpendicular 50 50 0,20 Ol 50 50 0,25
to the free 210 50 1,60 . 210 50 1,80
edge 210 300 2,00 210 250 2,00
Shearload | 1" with ¢ > with s > Og VIl with ¢ > with s > Og LVII
50 50 1,15 50 50 0,80
parallel to the -lo %5 180 t 20 110
free edge 150 R OO | B 160 :
150 300 2,00 150 250 2,00
RESINA VINILESTER + SIN ESTIRENO LUSAN
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Brick type: Autoclaved aerated concrete — AAC
Table C8: Characteristic values of tension and shear load resistances
Characteristic Resistances with ¢ 2 cr and s 2 ser
Use condition
(0]
28s d/d wi/d i
00 Qa w/w
Anchor size Perforated 258 w/w
sleeve L g: All
40°C/24°C|80°C/50°C|120°C/72°C|40°C/24°C|80°C/50°C|120°C/72°C| Temperature
ranges
het NRrkb = Nrkp NRrkb = NRrkp VRrkp P
[mm] [kN]
Compressive strength f, = 2 NJ'mm?; Density p 2 0,35 kg/dm?®
M8 - 280 1,2 0,9 0,9 0,9 0,9 0,9 1,5
M10 / HR-M6 - =290 1,2 0,9 0,9 0,9 0,9 0,9 2,5
M12 / HR-M8 - =100 2,0 1,5 1,5 1,5 1,5 1,5 2,5
M16 / HR-
V10 - =100 2,0 1,5 1,5 1,5 1,5 1,5 2,5
M8 12x80 80 1,2 0,9 0,9 0,9 0,9 0,9 1,5
m8 / M10/ 16x85 85 1,2 0,9 0,9 0,9 0,9 0,9 25
HR-M6 16x130 130 1,2 0,9 0,9 0,9 0,9 0,9 2,5
M12/ M16 / 20x85 85 2,0 1,5 1,5 1,5 1,5 1,5 25
HR-M8 / 20x130 130 2,0 1,5 1,5 1,5 1,5 1,5 25
HR-M10 20x200 200 2,0 1,6 1,5 1,5 1,56 1,56 25
" VRkc according to Annex C3
Characteristic Resistances with ¢ =2 cerand s 2 ser
Use condition
oy
28s d/d wi/d i
0Oo0Qa wiw
Anchor size Perforated £S5 wiw
sleeve L g All
40°C/24°C|80°C/50°C|120°C/72°C |40°C/24°C|80°C/50°C|120°C/72°C| Temperature
ranges
het Nrkb = NRk,p Nrkb = NRk,p VRkp P
[mm] [kN]
Compressive strength f, = 4 N/'mm?; Density p 2 0,50 kg/dm®
M8 - =80 3,0 2,5 2,0 25 2,0 2,0 45
M10 / HR-M6 - 290 3,0 25 2,0 25 2,0 2,0 7,5
M12 / HR-M8 - 2100 50 4,5 4,0 4,5 4,0 4.0 7,5
M16 / HR-M10 - =100 50 4,5 4,0 4,5 4,0 4.0 7,5
M8 12x80 80 3,0 2,5 2,0 25 2,0 2,0 45
M8 / M10/ 16x85 85 3,0 25 2.0 2,5 2,0 2,0 7,5
HR-M6 16x130 130 3,0 25 2,0 2,5 2,0 2,0 7,5
M12/M16/HR-| 20x85 85 5,0 45 4.0 45 4.0 4.0 7,5
M8 / 20x130 130 50 45 4.0 4,5 4,0 4,0 7,5
HR-M10 20x200 200 50 45 4.0 4,5 4,0 4.0 7,5
" VRkc according to Annex C3
RESINA VINILESTER + SIN ESTIRENO LUSAN
Performances Autoclaved aerated concrete - AAC Annex C
Characteristic Resistances and Displacements

750975.21 8.06.04-53/21



Page 24 of European Technical Assessment
ETA-21/0266 of datum

English translation prepared by DIBt

Deutsches
Institut

Bautechnik

fir

Brick type: Autoclaved aerated concrete — AAC

Performances Autoclaved aerated concrete — AAC
Characteristic Resistances and Displacements

Characteristic Resistances with ¢ 2 ccrand s 2 ser
Use condition
9 d/d
[ONe)]
Z28s d/d W//d wid
Perforated 23 WIwW wiw
Anchor size = O T
sleeve (] <,C: All
40°C/24°C|80°C/50°C|120°C/72°C |40°C/24°C|80°C/50°C |120°C/72°C| Temperature
ranges
het Nrk.b = NRrkp Nrk.b = NRrkp Vrkp "
[mm] [kN]
Compressive strength f, = 6 N/'mm?; Density p 2 0,65 kg/dm®
M8 - =80 4.0 3,5 3,0 3,5 3,0 3,0 6,0
M10 / HR-M6 - z 90 4.0 3,5 3,0 3,5 3,0 3,0 10,0
M12 / HR-M8 - 2100 7,0 6,0 55 6,5 55 55 10,0
M1|‘\SAQOHR' ; > 100 7.0 6.0 5,5 6.5 55 55 10,0
M8 12x80 80 4.0 3,5 3,0 3,5 3,0 3,0 6,0
M8 / M10/ 16x85 85 4.0 3,56 3,0 3,5 3,0 3,0 10,0
HR-M6 16x130 130 4.0 3,5 3,0 3,5 3,0 3,0 10,0
M12/ M16 / 20x85 85 7,0 6,0 55 6,5 55 55 10,0
HR-M8 / 20x130 130 7,0 6,0 55 6,5 55 55 10,0
HR-M10 20x200 200 7,0 6,0 55 6,5 55 55 10,0
" Vrkc according to Annex C3
Table C9: Displacements
Anchor size hef ON/N ONO ONe ov/V oVo OVeo
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 — M12, HR-M6 — M10 all 0,3 0,3*Vrk/ 2,8 1,5*8v0
0,1 0,1*Nrk/ 2,8 * :
M16 all ’ RS 270No 0,1 0.1*Vre/ 2,8 | 1,5%vo
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Brick type: Solid calcium silica brick KS-NF

Table C10:  Stone description

Brick type Solid calcium silica brick KS-NF
Density p [kg/dm?] 220

Compressive strength  fo [N/mm?] | > 28

Converspn factor for lower (fo / 28)°5 < 1,0

compressive strengths

Code EN 771-2

Producer (Country) e.g. Wemding (DE)

Brick dimensions

[mm]

2240x115x 71

Drilling method

Hammer drilling

Table C11:  Installation parameter
Anchor size [-] M8 M10 M12 M16 HR-M6 | HR-M8 | HR-M10
Installation torque Tinst | [NM] <10 <10 <15 <15 <10 <10 <10
Char. Edge distance Cor [mm] 150 (for shear loads perpendicular to the free edge: c.r = 240)
Minimum Edge Distance Cmin | [mm] 60
. . Ser,il | [mm] 240
haracteristic Spacin
C 'St Sp g Scr, L [mm] 150
Minimum Spacing Smin | [mm] 75
Table C12: Reduction factors for single anchors at the edge
Tension load Shear load
Perpendicular to the free edge Parallel to the free edge
,,,,,,,,,,,,,,,, with ¢ > Oledge, N 5 o i P with ¢ > Oledge, V L with c = Oledge, V II
o 60 0,50 60 0,30 * 60 0,60
100 0,50 100 0,50 100 1,00
150 1,00 R 240 1,00 | 150 1,00
Table C13: Factors for anchor groups under tension load
Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
e with ¢ > with s > Ogll, N with c > with s > Og LN
- 60 75 0,70 ° 60 75 1,15
150 75 1,40 - 150 75 2,00
150 240 2,00 150 150 2,00
Table C14: Factors for anchor groups under shear load
Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
Shear load with ¢ > with s > Olg IV L with ¢ > with s 2 Ogl V.l
perpendicular 60 75 0,75 ® 60 75 0,90
to the free 150 75 2,00 ® 150 75 2,00
edge | 150 240 2,00 150 150 2,00
Shearload |t with ¢ 2 with s 2 Clg vl withc 2 with s > Olg LVII
parallel to the 'l' 60 75 2,00 t 60 75 2,00
free edge T o— 150 s 200 | —T 150 75 2,00
150 240 2,00 150 150 2,00
RESINA VINILESTER + SIN ESTIRENO LUSAN
Performances Solid calcium silica brick KS-NF Annex C 7
Description of the stone, Installation parameters, Reduction- and Group factors
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Brick type: Solid calcium silica brick KS-NF

Table C15:  Characteristic values of tension and shear load resistances
Characteristic Resistances with ¢ 2 cr and s 2 ser
o Use condition

olRe) d/d

-*% 5 £ d/d wd wid

Anchor size | Ferforated | &6 5 wiw

sleeve < All

40°C/24°C|80°C/50°C|120°C/72°C|40°C/24°C|80°C/50°C|120°C/72°C | Temperature
ranges
het NRrkb = Nrkp NRrkb = NRrkp VRkb 2
[mm] [kN]
Compressive strength f, 2 28 NNmm? ")

v8 - >80 7,0 6,5 50 6,0 55 4,0
M10 / HR-M6 - >90 7,0 6,5 50 6,0 5,5 4,0
M12 / HR-M8 - >100 7,0 6,5 50 6,0 5,5 4,0
Mﬁqg'R‘ . > 100 7.0 6.5 5,0 7,0 6,5 5,0

M8 12x80 80 7,0 6,5 50 6,0 5,5 4,0 7,0
M8 / M10/ 16x85 85 7,0 6,5 50 7,0 6,5 50
HR-M6 16x130 130 7,0 6,5 50 7,0 6,5 5,0
M12/ M16 / 20x85 85 7,0 6,5 50 7,0 6,5 5,0
HR-M8 / 20x130 130 7,0 6,5 50 7,0 6,5 50
HR-M10 20x200 200 7,0 6,5 50 7,0 6,5 50

) For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C10. For stones
with higher strengths, the shown values are valid without conversion.
2'VRic according to Annex C3

Table C16: Displacements
Anchor size hef ON/N SN0 ONeo ov/V Vo Ve
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 — M12, HR-M6 — M10 all 0,3 0,3*Vrk/ 3,5 | 1,5*8vo
0,1 0,1*Nrk/ 3,5 *
M16 all ’ RS, 270No 0,1 0,1*Vri/ 3,5 | 1,5%vo
RESINA VINILESTER + SIN ESTIRENO LUSAN
Performances Solid calcium silica brick KS-NF Annex C 8
Characteristic Resistances and Displacements
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Brick type: Hollow Calcium silica brick KSL-3DF
Table C17:  Stone description
Bifisks hirpies Hollow calcium silica brick
P KSL-3DF
Density p[kg/dm3] | =14
Compressive strength  fo [N/mm?] | > 14
Conversm_n factor for lower (F/ 14)075< 1,0
compressive strengths
Code EN 771-2
Producer (Country) e.g. KS-Wemding (DE)
Brick dimensions [mm] 2240 x 175 x 113
Drilling method Rotary drilling
X i
<
) b
, =
<
SAN
‘16‘_ 44 __M__ 38 _|17|_38 _14|_ 44 _|16
240
Table C18: Installation parameter
Anchor size [-] M8 M10 M12 M16 HR-M6 | HR-M8 | HR-M10
Installation torque Tinst | [NM] <5 <5 <8 <8 <5 <8 <8
Char. Edge distance Cer [mm] 120 (for shear loads perpendicular to the free edge: ccr = 240)
Minimum Edge Distance Cmin | [mm] 60
Characteristic Spacin Sert | [mm] 240
P g Ser. 1 | [mm] 120
Minimum Spacing Smin | [mm] 120
Table C19: Reduction factors for single anchors at the edge
Tension load Shear load
ension loa
! Perpendicular to the free edge Parallel to the free edge
rrrrrrrrrrrrrrrr with ¢ 2 Oledge. N with ¢ 2 Oledge, v | 10 with c 2 Oedge, Vi
. 60 1,00 60 0,30 * 60 1,00
rrrrrr 120 1,00 240 1,00 120 1,00
RESINA VINILESTER + SIN ESTIRENO LUSAN
Performances Hollow Calcium silica brick KSL-3DF Annex C 9
Description of the stone, Installation parameters, Reductionfactors
750975.21 8.06.04-53/21




Page 28 of European Technical Assessment

ETA-21/0266 of datum

English translation prepared by DIBt

Deutsches
Institut

fur
Bautechnik

750975.21

Brick type: Hollow Calcium silica brick KSL-3DF
Table C20: Factors for anchor groups under tension load
Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
,,,,,,,,,,, with ¢ 2 with s > Ogll, N withc > with s 2 Og Ll N
60 120 1,50 °
L N ]
120 120 2,00 e 60 120 1,00
"""""" 120 240 2,00 . 120 120 2,00
Table C21: Factors for anchor groups under shear load
Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
Shearload | .o withc 2 with s > OgllV L withc 2 with s 2 Og LVl
perpendicular 60 120 0,30 °
to the free 120 120 1,00 . 60 120 0,30
edge 120 240 2,00 240 120 2,00
Shearload | =i WlthC > Wl:hzg > 0L1g |(|).\(/J|| - with ¢ 2 with s > Og LVII
llel t : $
parallel o the oo e L 160 60 120 1,00
free edge [—
120 240 2,00 120 120 2,00
Table C22: Characteristic values of tension and shear load resistances
Characteristic Resistances with ¢ 2 cer and s 2 ser
o Use condition
2. wid d/d
568 d/d w/d
) w/w
A . Perforated | £ G © wiw
nchor size w <
sleeve < All
40°C/24°C|80°C/50°C|120°C/72°C|40°C/24°C|80°C/50°C|120°C/72°C | Temperature
ranges
her NRrk.b = NRrk,p NRrk.b = NRrk,p VRkb 2
[mm] [kN]
Compressive strength f, = 14 N'mm? "
M8 / M10/ 16x85 85 2,5 25 1,5 2,5 2,5 1,5 6,0
HR-Mé 16x130 130 2,5 2,5 2,0 2,5 2,5 2,0 6,0
M12/M16/ |  20x85 85 6,5 6,0 45 6,5 6,0 45 6,0
HR-M8 /
HR-M10 20x130 130 6,5 6,0 4,5 6,5 6,0 4,5 6,0
1 For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C17. For stones
with higher strengths, the shown values are valid without conversion.
2 Vrkc according to Annex C3
Table C23: Displacements
Anchor size hef SN/ N SN0 ONe dv/V Vo Ve
[mm] | [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 — M12, HR-M6 — M10 all 0,55 0,55*VRrk/ 3,5 1,5%3v0
0,13 0,13*Nrk/ 3,5 * :
M16 all ’ SRS 3,5 2%oN0 T T 0 31/ 3.5 | 1.5%v0
RESINA VINILESTER + SIN ESTIRENO LUSAN
Performances Hollow Calcium silica brick KSL-3DF Annex C 10
Group factors, characteristic Resistances and Displacements
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Brick type: Hollow Calcium silica brick KSL-8DF
Table C24: Stone description
Brick tvpe Hollow Calcium silica brick
Yp KSL-8DF - -
Density o [kg/dm?] | = 1,4 . \
Compressive strength ~ fo [N/mm?] | > 12 &
Conversm_n factor for lower (F/ 12)075< 1,0 {
compressive strengths .
Code EN 771-2
Producer (Country) e.g. KS-Wemding (DE)
Brick dimensions [mm] 2 248 x 240 x 238
Drilling method Rotary drilling
J i
P~
<
i
|
™
M~
!
i
o
M~
1.
[}
I~
<
[ ¥
Table C25: Installation parameter
Anchor size -1 M8 M10 M12 M16 HR-M6 | HR-M8 | HR-M10
Installation torque Tinst | [NM] <5 <5 <8 <8 <5 <8 <8
Char. Edge distance Cer [mm] 120 (for shear loads perpendicular to the free edge: ccr = 240)
Minimum Edge Distance Cmin | [mm] 50
Characteristic Spacin Sert | [mm] 250
P g Ser. 1 | [mm] 120
Minimum Spacing Smin | [mm] 50
Table C26: Reduction factors for single anchors at the edge
Tension load Shear load
ension loa
! Perpendicular to the free edge Parallel to the free edge
""""""""" with ¢ = Oledge, N with ¢ > Cledge, V L with ¢ 2 Oledge, VI
i 50 1,00 50 0,30 * 50 1,00
-------------- 120 1,00 250 1,00 120 1,00
RESINA VINILESTER + SIN ESTIRENO LUSAN
Performances Hollow Calcium silica brick KSL-8DF Annex C 11
Description of the stone, Installation parameters, Reductionfactors
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Brick type: Hollow Calcium silica brick KSL-8DF

Table C27: Factors for anchor groups under tension load

Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
with ¢ 2 with s 2 Ogll, N with c 2 with s 2 Ogl N
L) 50 50 1,00 : 50 50 1,00
120 250 2,00 120 120 2,00
Table C28: Factors for anchor groups under shear load
Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
Shear load SR with ¢ > with s > Olg LV 1 P with ¢ = with s > Og LVl
perpendicular | — 50 50 0,45 i = 50 50 0,45
to the free § 250 50 1,15 f e 250 50 1,20
edge I ' 250 250 2,00 | 250 250 2,00
Shear load J —| — with c > with s Clg vl | N withc 2 with s > Olg LVII
parallel tothe | fsfs 50 50 1,30 t 50 50 1,00
free edge — : 120 250 200 | 120 250 2,00
Table C29: Characteristic values of tension and shear load resistances
Characteristic Resistances with ¢ = ¢ccr and s 2 s
o Use condition
28 4d wid drd
o006 W/W w/d
Anchor size | Perforated o -(Cé 3 w/w
sleeve w2 All
40°C/24°C|80°C/50°C|120°C/72°C|40°C/24°C|80°C/50°C|120°C/72°C| Temperature
ranges
et NRrkb = NRkp NRrkb = NRrkp VRkb?
[mm] [kN]
Compressive strength f, 2 12 N'/mm? "
Mo | 1ex130 | 130 50 | 45 3.5 50 | 45 3.5 3.5
M12/M16/ | 20x130 130
HR-M8 / 5,0 45 3,5 5,0 45 3,5 6,0
HR-M10 20x200 200

" For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C24. For stones
with higher strengths, the shown values are valid without conversion.
2} Vrkc according to Annex C3

Table C30: Displacements

Anchor size hef SN/N SNo ONee dv/V 3vo dVeo
[mm] | [mm/kN] [mm] [mm] | [mm/kN] [mm] [mm]
M8 — M12, HR-M6 — M10| all 055 | 0.55"Vre/3.5 | 1.5%v0
0,13 | 0,13*Nrc/3,5 | 2* :
M16 all ’ A3 NRC/ 3,5 27N 031 | 031"Vre/3,5 | 1,5%v0

RESINA VINILESTER + SIN ESTIRENO LUSAN

Performances Hollow Calcium silica brick KSL-8DF Annex C 12

Group factors, characteristic Resistances and Displacements
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Brick type: Hollow Calcium silica brick KSL-12DF

Table C31:  Stone description
Brick type Hollow Calcium silica brick
KSL-12DF
Density p [kg/dm?3] 21,4 r 4
Compressive strength fo [N/mm?] >12 - 4"‘_’4 "
g[(r)en:getr:;on factor for lower compressive (fo/ 12)075< 1,0 B
Code EN 771-2 |
Producer (Country) e.g. KS-Wemding (DE)
Brick dimensions [mm] =498 x 175 x 238
Drilling method Rotary drilling
p ]~/ i
) ) 2
! -
N
OO~O~0O ¢
B
) )&
= _1
3559 | 64 _| 59 | 64 *L 59 _L 64 _|_ 59 _| 35
L 498 < |
Table C32: Installation parameter
Anchor size -1 M8 M10 M12 M16 HR-M6 | HR-M8 | HR-M10
Installation torque Tinst | [NM] <4 <4 <5 <5 <4 <5 <5
Char. Edge distance Cer [mm] 120 (for shear loads perpendicular to the free edge: c.r = 500)
Minimum Edge Distance Cmin | [mm] 50
Characteristic Spacing Ser | [mm] 500
Ser. 1 | [mm] 120
Minimum Spacing Smin | [mm] 50
Table C33: Reduction factors for single anchors at the edge
Tension load Shear load

Perpendicular to the free edge

Parallel to the free edge

with c 2

with ¢ 2

with ¢ 2

Cledge, N COledge, V L COledge, V II
L 50 1,00 50 0,45 * 50 1,00
------------- 120 1,00 500 1,00 E— N— 120 1,00
RESINA VINILESTER + SIN ESTIRENO LUSAN
Performances Hollow Calcium silica brick KSL-12DF Annex C 13
Description of the stone, Installation parameters, Reductionfactors
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Brick type: Hollow Calcium silica brick KSL-12DF

Table C34: Factors for anchor groups under tension load

Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
|- withc 2 with s 2 Ogll, N with c 2 with s 2 Ogl, N
L) 50 50 1,50 : 50 50 1,00
120 500 2,00 120 240 2,00

Table C35: Factors for anchor groups under shear load

Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
Shear load SR with ¢ > with s > Olg LV 1 P with ¢ = with s > Og LVl
perpendicular | 50 50 0,55 : ° 50 50 0,50
to the free i 500 50 1,00 e 500 50 1,00
edge T 500 500 2,00 500 250 2,00
Shear load A — with c > with s > Cg LV Il A i with c 2 with s > Olg LVII
parallel tothe | fsfs 50 50 2.00 t 50 50 1,30
free edge F— R : 120 500 200 | ol 120 250 2,00
Table C36: Characteristic values of tension and shear load resistances
Characteristic Resistances with ¢ 2 cerand s 2 ser
o Use condition
22, wid drd
56858 d/d w/d
w/w
. Perforated | £ & 3 w/w
Anchor size w <
sleeve < All
40°C/24°C|80°C/50°C|[120°C/72°C|40°C/24°C|80°C/50°C|120°C/72°C Temperature
ranges
et NRrkb = NRkp NRrkb = NRrkp VRkb?
[mm] [kN]
Compressive strength f, 2 12 N'/mm? "
M8 / M10/
HR-M& 16x130 130 3,5 3,5 2,5 3,5 3,5 2,5 3,5
M12/ M16 /
HR-M8 / 20x130 130 3,56 3,5 2,5 3,56 3,5 2,5 7,0
HR-M10

" For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C31. For stones
with higher strengths, the shown values are valid without conversion.
2} Vrkc according to Annex C3

Table C37: Displacements

Anchor size et oN/N ONo SN ov/V dvo dve
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 — M12, HR-M6 — M10 all 0,55 0,55*Vrk/ 3,5 | 1.5*8vo
0,13 0,13*Nrk / 3,5 * :
M16 all ’ B 0,31 | 0,31"Vre/3,5 | 1,5%v0

RESINA VINILESTER + SIN ESTIRENO LUSAN

Performances Hollow Calcium silica brick KSL-12DF Annex C 14

Group factors, characteristic Resistances and Displacements
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Brick type: Solid clay brick 1DF
Table C38:  Stone description
Brick type Solid clay brick Mz-1DF
Density p [kg/dm?] 220
Compressive strength fo [N/mm?] > 20
Conversion factor for lower compressive (fs/ 2005 < 1,0
strengths
Code EN 771-1
Producer (Country) e.g. Wienerberger (DE)
Brick dimensions [mm] >240x115x 55
Drilling method Hammer drilling
Table C39: Installation parameter
Anchor size [-] M8 M10 M12 M16 HR-M6 | HR-M8 | HR-M10
Installation torque Tinst | [NM] <10 <10 <10 <10 <10 <10 <10
Char. Edge distance Cor [mm] 150 (for shear loads perpendicular to the free edge: c.r = 240)
Minimum Edge Distance Cmin | [mm] 60
. . Ser,il | [mm] 240
haracteristic Spacin
C istic Spacing Scr, L [mm] 130
Minimum Spacing Smin | [mm] 65
Table C40: Reduction factors for single anchors at the edge
Tension load Shear load
Perpendicular to the free edge Parallel to the free edge
,,,,,,,,,,,,,,,, with c 2 Oledge, N 5 e e Bee with c > Oledge, V L with ¢ > Oledge, V II
: 60 0,10 60 0,30
[ ] i
60 0.75 i : 100 0,50 * l 100 0,65
""""""" 150 1,00 240 1,00 150 1,00
Table C41: Factors for anchor groups under tension load
Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
e with ¢ > with s > Ogll, N with c > with s > Og LN
- 60 65 0,85 ° 60 65 1,00
150 65 1,15 - 150 65 1,20
150 240 2,00 150 130 2,00
Table C42: Factors for anchor groups under shear load
Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
Shear load with ¢ > with s > Olg IV L with ¢ > with s 2 Ogl V.l
perpendicular 60 65 0,40 ® 60 65 0,30
to the free 240 65 2,00 ® 240 65 2,00
edge | T 240 240 2,00 - 240 130 2,00
Shear load e with ¢ 2 with s 2 Clg vl withc 2 with s > Olg LVII
parallel to the 'l’ 60 65 1,75 t 60 65 1,10
free edge o — 180 65 200 | WL 150 65 2,00
150 240 2,00 150 130 2,00
RESINA VINILESTER + SIN ESTIRENO LUSAN
Performances Solid clay brick 1DF Annex C 15
Description of the stone, Installation parameters, Reduction- and Group factors
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Brick type: Solid clay brick 1DF

Table C43: Characteristic values of tension and shear load resistances
Characteristic Resistances with ¢ 2 ccrand s 2 ser
° Use condition
) d/d
*% 5 g d/d wd wid
Anchor size | Ferforated | &6 5 wiw
sleeve < All
40°C/24°C |80°C/50°C|120°C/72°C |40°C/24°C |80°C/50°C|120°C/72°C | Temperature
ranges
het Nrk.b = NRkp NRrkb = NRrkp VRkb 2

[mm] [kN]

Compressive strength f, 2 20 NNmm? ")
M8 - = 80 7,0 6,0 6,0 7,0 6,0 6,0 8,0
M10 / HR-M6 - =90 7,0 6,0 6,0 7,0 6,0 6,0 8,0
M12 / HR-M8 - =100 7,0 6,0 6,0 7,0 6,0 6,0 8,0
M18 ] IR - 2100 | 80 6,5 6,5 8,0 6,5 6,5 12,0
M8 12x80 80 7,0 6,0 6,0 7,0 6,0 6,0 8,0
M8 / M10/ 16x85 85 7,0 6,0 6,0 7,0 6,0 6,0 8,0
HR-M6 16x130 130 7,0 6,0 6,0 7,0 6,0 6,0 8,0
20x85 85 7,0 6,0 6,0 7,0 6,0 6,0 8,0
M12/HR-M8| 20x130 130 7,0 6,0 6,0 7,0 6,0 6,0 8,0
20x200 200 7,0 6,0 6,0 7,0 6,0 6,0 8,0
20x85 85 8,0 6,5 6,5 8,0 6,5 6,5 12,0
HI\I'\,’I-1I\?I1/O 20x130 130 8,0 6,5 6,5 8,0 6,5 6,5 12,0
20x200 200 8,0 6,5 6,5 8,0 6,5 6,5 12,0

1 For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C38. For stones
with higher strengths, the shown values are valid without conversion.
2 Vrke according to Annex C3

Performances Solid clay brick 1DF
Characteristic Resistances and Displacements

Table C44: Displacements
Anchor size hef ON/N SNO ONeo ov/V dvo Ve
[mm] [mm/KN] [mm] [mm] [mm/kN] [mm] [mm]
M8 — M12, HR-M6 — M10 all 0,3 0,3*Vre/ 3,5 | 1,5*3vo0
0,1 0,1*Nrk/ 3,5 *
M16 all ’ R O 0,1 0,1"Vre/ 3,5 | 1,5%v0
RESINA VINILESTER + SIN ESTIRENO LUSAN
Annex C 16
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Brick type: Solid clay brick 2DF
Table C45:  Stone description
Brick type Solid clay brick Mz- 2DF
Density p [kg/dm?] 220
Compressive strength fo [N/mm?] > 28
Conversion factor for lower compressive (fo/ 28)°5 < 1,0
strengths
Code EN 771-1
Producer (Country) e.g. Wienerberger (DE)
Brick dimensions [mm] 2240x 115x 113
Drilling method Hammer drilling
Table C46: Installation parameter
Anchor size [-] M8 M10 M12 M16 HR-M6 | HR-M8 | HR-M10
Installation torque Tinst | [NM] <10 <10 <10 <10 <10 <10 <10
Char. Edge distance Cor [mm] 150 (for shear loads perpendicular to the free edge: c.r = 240)
Minimum Edge Distance Cmin | [mm] 50
. . Ser,il | [mm] 240
haracteristic Spacin
C istic Spacing Scr, L [mm] 240
Minimum Spacing Smin | [mm] 50
Table C47: Reduction factors for single anchors at the edge
Tension load Shear load
Perpendicular to the free edge Parallel to the free edge
,,,,,,,,,,,,,,,, with c 2 Oledge, N 5 e e B with c > Oledge, V L with ¢ > Oledge, V II
: 50 0,20 *
[ ] i
50 1,00 4—' 125 0.50 I 50 1,00
""""""" 150 1,00 240 1,00 150 1,00
Table C48: Factors for anchor groups under tension load
Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
""""""""" with ¢ 2 with s 2 Ogll, N ' with ¢ 2 with s 2 Ogl N
L) 50 50 1,50 : 50 50 0,80
150 240 2,00 150 240 2,00
Table C49: Factors for anchor groups under shear load
Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
with c = with s = OlgllV L with ¢ 2 with s = Olg LV1
ngaerr:g;ilar """"""" 50 50 0,40 50 50 0,20
PeTP oo | 240 50 1,20 e 240 50 0,60
to the free ® 540 195 100
edge :
g 240 240 2,00 240 240 2.00
Shear load e with ¢ > with s > Clg IV Il . with c = with s > Olg LVII
50 50 1,20 50 50 1,00
parallel to the 010 t 50 125 100
fi d Ll 150 | 2400 | 200 | s :
ree edge 150 240 2,00 150 240 2.00
RESINA VINILESTER + SIN ESTIRENO LUSAN
Performances Solid clay brick 2DF Annex C 17
Description of the stone, Installation parameters, Reduction- and Group factors
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Brick type: Solid clay brick 2DF

Table C50: Characteristic values of tension and shear load resistances
Characteristic Resistances with ¢ 2 cr and s 2 ser
o Use condition

[ d/d

-*% 5 £ d/d wd wid

Anchor size | Ferforated | &6 5 wiw
sleeve < All

40°C/24°C|80°C/50°C|120°C/72°C|40°C/24°C|80°C/50°C|120°C/72°C| Temperature
ranges
het NRrkb = Nrkp NRrkb = NRrkp VRkb 2
[mm] [kN]
Compressive strength f, 2 28 NNmm? ")

M8 - 280 9,0 9,0 7,5 9,0 9,0 7.5 9,5

M10 / HR-M6 - =290 9,0 9,0 75 9,0 9,0 7,5 9,5
M12 / HR-M8 - =100 9,0 9,0 7,5 9,0 9,0 7,5 12
IVI1|E\3/I/ HR- ) > 100 9,0 9,0 7,5 9,0 9,0 7,5 129

10

M8 12x80 80 9,0 9,0 7,5 9,0 9,0 7,5 9,5

M8 / M10/ 16x85 85 9,0 9,0 7.5 9,0 9,0 7,5 9,5
HR-M6 16x130 130 9,0 9,0 7,5 9,0 9,0 7,5 9,5
20x85 85 9,0 9,0 7,5 9,0 9,0 7,5 12

M12 /HR-M8| 20x130 130 9,0 9,0 7,5 9,0 9,0 7,5 12
20x200 200 9,0 9,0 7.5 9,0 9,0 7,5 12
20x85 85 9,0 9,0 7.5 9,0 9,0 7,5 123
HI\R,’I-1I\(/5I1/0 20x130 130 9,0 9,0 7,5 9,0 9,0 7,5 129
20x200 200 9,0 9,0 7,5 9,0 9,0 7,5 123

1 For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C37. For stones

with higher strengths, the shown values are valid without conversion.
2 Vrke according to Annex C3
3 Valid for all stone strengths with min. 10 N/mm?

Performances Solid clay brick 2DF
Characteristic Resistances and Displacements

Table C51: Displacements
Anchor size hef ON/N ONO ONeo ov/V Vo dVe
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 — M12, HR-M6 — M10 all 0,3 0,3*Vrk/ 3,5 | 1,5*3vo
0,1 0,1*Nrk/ 3,5 * :
M16 all ’ RS, 270No 0,1 0,1*Vre/ 3,5 | 1,5%vo
RESINA VINILESTER + SIN ESTIRENO LUSAN
Annex C 18
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Brick type: Hollow clay brick 10 DF

Table C52:  Stone description

Brick type :Egc_"fogiy brick
Density p [kg/dm?] 21,25

Compressive strength  fo [N/mm?] > 20

Conversion factor for lower compressive (f>/ 2095 < 1,0
strengths

Code EN 771-1

Producer (Country) e.g. Wienerberger (DE)
Brick dimensions [mm] 300 x 240 x 249
Drilling method Rotary drilling

Performances Hollow clay brick HLZ 10DF
Description of the stone, Installation parameters, Reductionfactors

o
<
o™
i
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| 4 300 |
Table C53: Installation parameter
Anchor size [-] M8 M10 M12 M16 HR-M6 | HR-M8 | HR-M10
Installation torque Tinst | [Nm] <5 <10 <10 <10 <5 <5 <10
Char. Edge distance Cer [mm] 120 (for shear loads perpendicular to the free edge: c.r = 300)
Minimum Edge Distance Cmin | [Mmm] 50
Characteristic Spacin Sert | [mm] 300
P g Scr, L | [mm] 250
Minimum Spacing Smin | [mm] 50
Table C54: Reduction factors for single anchors at the edge
Tension load Shear load
ension loa
! Perpendicular to the free edge Parallel to the free edge
""""" T with ¢ = Oledge, N , with ¢ > Cledge, V L with ¢ 2 Oledge, VI
H L] 50 1,00 H —o— 50 0,20 * 50 1,00
......... R— 120 1,00 oo—l— 300 1,00 120 1,00
RESINA VINILESTER + SIN ESTIRENO LUSAN
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Brick type: Hollow clay brick 10 DF
Table C55: Factors for anchor groups under tension load
Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
i with ¢ 2 with s 2 Ogll, N with c 2 with s 2 Ogl N
L) 50 50 1,55 : 50 50 1,00
120 300 2,00 | i 120 250 2,00
Table C56: Factors for anchor groups under shear load
Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
Shear load e with ¢ 2 with s 2 OglLv L R with ¢ 2 with s 2 Og LVl
perpendicular 50 50 0,30 ° 50 50 0,20
to the free 300 50 1,40 . 300 50 1,00
edge | 300 300 2,00 300 250 2,00
Shearload | - ' with ¢ > with s > Clg v Il | with ¢ > with s > Olg LVII
parallel to the Ol- 50 50 1,85 t 50 50 1,00
freeedge | . 120 300 200 | 120 250 2,00
Table C57: Characteristic values of tension and shear load resistances
Characteristic Resistances withc 2 cerand s 2 ser
o Use condition
22, wid d/a
55358 d/d w/d
w/w
. Perforated | £ G 3 wiw
Anchor size hTiR=
sleeve < All
40°C/24°C|80°C/50°C|120°C/72°C|40°C/24°C|80°C/50°C|120°C/72°C | Temperature
ranges
her NRrk.b = Nrkp NRk.b = NRrkp VRkb 2
[mm] [kN]
Compressive strength f, 2 20 N/mm? D
M8 12x80 80 2,5 25 2,0 2,5 2,5 2,0 8,0
M8 / M10/ 16x85 85 25 25 2,0 2,5 2,5 2,0 8,0
HR-M6 16x130 130 2,5 25 2,0 25 25 2,0 8,0
20x85 85 5,0 5,0 45 5,0 5,0 45 8,0
M12/HR-M8| 20x130 130 5,0 5,0 4,5 5,0 50 4,5 8,0
20x200 200 5,0 5,0 4,5 5,0 50 4,5 8,0
M16 / 20x85 85 5,0 50 4,5 5,0 50 4,5 11,5
HR-M10 20x130 130 5,0 50 4,5 5,0 50 4,5 11,5
20x200 200 5,0 5,0 45 5,0 5,0 45 11,5
1 For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C52. For stones
with higher strengths, the shown values are valid without conversion.
2 Vrkc according to Annex C3
Table C58: Displacements
. hef SN/ N ONO ONeo ov/V Vo Ve
Anchor size
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 — M12, HR-M6 — M10 all 0,55 0,55*Vrk/ 3,5 1,5*6v0
0,13 0,13*Nrk / 3,5 * :
M16 all R 273N 031 | 031"Vr/3,5 | 1,5%v0
RESINA VINILESTER + SIN ESTIRENO LUSAN
Performances Hollow clay brick HLZ 10DF Annex C 20
Group factors, characteristic Resistances and Displacements
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Brick type: Hollow Clay brick Porotherm Homebric

Table C59: Stone description

; Hollow clay brick
Brick /s Porotherm Homebric
Density p [kg/dm?] 20,70
Compressive strength fo [N/mm?] > 10

Conversion factor for lower compressive

(fo/ 10)°5< 1,0

strengths
Code EN 771-1
Producer (Country) e.g. Wienerberger (FR)

Brick dimensions [mm]

500 x 200 x 300

Drilling method

Rotary drilling

Performances Hollow clay brick Porotherm Homebric
Description of the stone, Installation parameters, Reductionfactors

Table C60: Installation parameter
Anchor size [-] M8 M10 M12 M16 HR-M6 | HR-M8 | HR-M10
Installation torque Tinst | [NM] <2 <2 <2 <2 <2 <2 <2
Char. Edge distance Cer [mm] 120 (for shear loads perpendicular to the free edge: c.r = 500)
Minimum Edge Distance Cmin | [Mmm] 120

L. . Scr, I [mm] 500

h terist
Characteristic Spacing s | [mmi 300
Minimum Spacing Smin | [mm] 120
Table C61: Reduction factors for single anchors at the edge

Tension load Shear load
ension loa
! Perpendicular to the free edge Parallel to the free edge
,,,,,,,,, " with ¢ 2 Oledge, N with ¢ 2 Oedge, VL | oo with c 2 Oledge, V Il
120 0,30
L]

‘ | 120 1,00 250 0.60 * 120 0,60
""""""" 120 1,00 500 1,00 200 1,00
RESINA VINILESTER + SIN ESTIRENO LUSAN
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Brick type: Hollow Clay brick Porotherm Homebric

Table C62: Factors for anchor groups under tension load

Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
,,,,,,,,,,,, with ¢ 2 with s 2 Ogll, N withc > with s 2 Og L N
- 120 100 1,00 ° 120 100 1,00
200 100 2,00 e 200 100 1,20
"""""" 120 500 2,00 - 120 300 2,00
Table C63: Factors for anchor groups under shear load
Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
with ¢ 2 with s 2 OlgllV L with ¢ 2 with s > Og L VL
Shear load - 120 100 0,30 | 120 100 0,30
perpendicular | 1 geg,l T 250 100 060 | s 250 100 0.60
to the free S— 500 100 1.00 — .
edge 120 00 500 120 300 2,00
Shear load [ E—— — with ¢ > with s 2 gl Vil : with ¢ > with s = Olg LVl
parallel to the .l. 120 100 1,00 t 120 100 1,00
free edge —— 120 500 2,00 | 120 300 2,00
Table C64: Characteristic values of tension and shear load resistances
Characteristic Resistances with ¢ = ce-r and s 2 ser
o Use condition
L2, wid drd
58538 d/d wiw w/d
| Perforated | £ 53 wiw
Anchor size <
sleeve << All
40°C/24°C|80°C/50°C|120°C/72°C|40°C/24°C|80°C/50°C|120°C/72°C | Temperature
ranges
her NRrk.b = NRrkp NRrk.b = Nrkp VRkb?
[mm] [kN]
Compressive strength f, =10 N'mm? "
M8 12x80 80 1,2 3,0
M8 / M10/ 16x85 85 1,2 3,0
HR-M6 16x130 130 1,5 3,5
M12/ M16/ 20x85 85 1,2 4.0
HR-M8 / 20x130 130 1,5 4.0
HR-M10 20x200 200 1,5 4,0

" For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C59. For stones
with higher strengths, the shown values are valid without conversion.
2} Vrkc according to Annex C3

Table C65: Displacements

Anchor size hef SN /N SNO SN dv/V Vo dVeo
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 — M12, HR-M6 — M10 all 0,55 0,55*Vrk/ 3,5 | 1,5%8v0
0,13 0,13*Nrk/ 3,5 *
M16 all ! ANRS 351 270N 0,31 | 0,31"Vre/3,5 | 1.5%vo

RESINA VINILESTER + SIN ESTIRENO LUSAN

Performances Hollow clay brick Porotherm Homebric Annex C 22

Group factors, characteristic Resistances and Displacements
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Brick type: Hollow Clay brick BGV Thermo

Table C66: Stone description

; Hollow clay brick
Brick type BGV Thermo
Density p [kg/dm?] 20,60
Compressive strength fo [N/mm?] > 10
Conversion factor for lower compressive (f>/ 1095 < 1,0
strengths
Code EN 771-1
Producer (Country) e.g. Leroux (FR)

Brick dimensions [mm]

500 x 200 x 314

Drilling method

Rotary drilling

Performances Hollow clay brick BGV Thermo
Description of the stone, Installation parameters, Reductionfactors
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Table C67: Installation parameter
Anchor size [-] M8 M10 M12 M16 HR-M6 | HR-M8 | HR-M10
Installation torque Tinst | [NM] <2 <2 <2 <2 <2 <2 <2
Char. Edge distance Cer [mm] 120 (for shear loads perpendicular to the free edge: c.r = 500)
Minimum Edge Distance Cmin | [Mmm] 120
L. . Scr, I [mm] 500
h terist
Characteristic Spacing s | [mmi 315
Minimum Spacing Smin | [mm] 120
Table C68: Reduction factors for single anchors at the edge
Tension load Shear load
ension loa
! Perpendicular to the free edge Parallel to the free edge
,,,,,,,,,,,,,,,, withc 2 Oledge, N with ¢ 2 Oedge, VL | oo with c 2 Oledge, VI
120 0,30
L]
‘ 120 1,00 250 0.60 * 120 0,60
"""""" 120 1,00 500 1,00 250 1,00
RESINA VINILESTER + SIN ESTIRENO LUSAN
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Brick type: Hollow Clay brick BGV Thermo

Table C69: Factors for anchor groups under tension load

Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
,,,,,,,,,,, with ¢ 2 with s > Ogll, N withc > with s 2 Og Ll N
- 120 100 1,00 ° 120 100 1,00
200 100 1,70 e 200 100 1,10
"""""" 120 500 2,00 - 120 315 2,00
Table C70: Factors for anchor groups under shear load
Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
Shear load — withcz | withsz OglLV L : withc 2 with s 2 Olg L1,V 1
perpendicular | gl 120 100 1,00 | B 120 100 1,00
to the free j ; -
edge 1 120 500 2,00 | shmremeontbones 120 315 2,00
Shear load [ AR with ¢ 2 with s 2 og Vil with ¢ 2 with s 2 Og LVII
parallel to the ' 010 120 100 1,00 t 120 100 1,00
free edge ——— 120 500 2,00 S——1— 120 315 2,00

Table C71: Characteristic values of tension and shear load resistances

Characteristic Resistances with ¢ = ¢crand s 2 scr
o Use condition

) d/d

0L 0 wiw
. Perforated | & © o wiw

Anchor size hTiR=
sleeve < All
40°C/24°C|80°C/50°C|120°C/72°C|40°C/24°C|80°C/50°C|120°C/72°C| Temperature
ranges
het Nrk.b = NRrkp Nrk.b = NRrkp Vrkb?
[mm] [kN]
Compressive strength f, = 10 N/mm? "
M8 12x80 80 0,9 3,5
m8 / M10/ 16x85 85 0,9 3,5
HR-M6 16x130 130 2,0 | 15 | 2,0 1,5 4,0
20x85 85 0,9 4,0
M12/HR-M8| 20x130 130 2,0 1,5 2,0 1,5 4,0
20x200 200 2,0 1,5 2,0 1,5 4,0
20x85 85 0,9 4,0
M16 / 20x130 130 2,0 1,5 2,0 1,5 4,0
HR-M10 : : : : :

20x200 200 2,0 1,5 2,0 1,5 4,0

" For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C66. For stones
with higher strengths, the shown values are valid without conversion.
2 Vrke according to Annex C3

Table C72: Displacements

. hef oN /N ONO ONeo ov/V dvo Ve
Anchor size
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 — M12, HR-M6 — M10 all 0,55 0,55*Vrk/ 3,5 | 1,5*3vo
0,13 0,13*Nrk / 3,5 * :
M16 all ’ AR5 270N 0,31 | 0,31*Vre/3,5 | 1,5%v0

RESINA VINILESTER + SIN ESTIRENO LUSAN

Performances Hollow clay brick BGV Thermo Annex C 24

Group factors, characteristic Resistances and Displacements
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Brick type: Hollow Clay brick Calibric R+

Table C73: Stone description

Density p [kg/dm3] 20,60
Compressive strength fo [N/mm?] >12

Conversion factor for lower compressive (f/12)05< 1,0
strengths

Code EN 771-1
Producer (Country) e.g. Leroux (FR)
Brick dimensions [mm] 500 x 200 x 314
Drilling method Rotary drilling
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Performances Hollow clay brick Calibric R+
Description of the stone, Installation parameters, Reductionfactors
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Table C74: Installation parameter
Anchor size [-] M8 M10 M12 M16 HR-M6 | HR-M8 | HR-M10
Installation torque Tinst | [NM] <2 <2 <2 <2 <2 <2 <2
Char. Edge distance Cer [mm] 120 (for shear loads perpendicular to the free edge: cc.r = 500)
Minimum Edge Distance Cmin | [mm] 120
oy . Ser, 1l | [mm] 500
haracteristic Spacin
C istic Spacing Ser,L | [mm] 315
Minimum Spacing Smin | [mm] 120
Table C75: Reduction factors for single anchors at the edge
P — Shear load
ension loa
Perpendicular to the free edge Parallel to the free edge
with ¢ = Oledge, N e with ¢ > Oledge, V L with ¢ > Oledge, V II
120 0,15 *
[ ] H
‘ 120 oo | A—t‘ 2o 030 120 0,30
"""""""" 120 1,00 500 1,00 250 1,00
RESINA VINILESTER + SIN ESTIRENO LUSAN
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Brick type: Hollow Clay brick Calibric R+

Table C76: Factors for anchor groups under tension load
Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
,,,,,,,,,,, with ¢ 2 with s > Ogll, N withc > with s 2 Og Ll N
- 120 100 1,00 ° 120 100 1,00
175 100 1,70 e 175 100 1,10
"""""" 120 500 2,00 . 120 315 2,00
Table C77: Factors for anchor groups under shear load
Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
Shear load with ¢ 2 with s > Ogllv L withc 2 with s 2 Olg LV
perpendicular ee-| | 120 100 1,00 B 120 100 1,00
to the free )
edge 120 500 2,00 | shmremeontbones 120 315 2,00
Shear load M withcz | withsz Olg 1V I : with c 2 with s 2 Olg LV I
parallel to the .l. 120 100 1,00 t 120 100 1,00
freeedge | . 120 500 200 |+ 120 315 2,00
Table C78:  Characteristic values of tension and shear load resistances
Characteristic Resistances with ¢ =2 ccrand s 2 s¢r
o Use condition
0o drd
£5% drd w/d wid
w/w
. |Perforated| £ G 3 w/w
Anchor size w <
sleeve < All
40°C/24°C|80°C/50°C|120°C/72°C|40°C/24°C|80°C/50°C|120°C/72°C| Temperature
ranges
het Nrk,b = NRkp Nrk,b = NRkp VRkb 2
[mm] [kN]
Compressive strength f, 2 12 N'mm? R
M8 12x80 80 1,2 1,2 0,9 1,2 1,2 0,9 4,0
M8 / M10/ 16x85 85 1,2 1,2 0,9 1,2 1,2 0,9 55
HR-M6 16x130 130 1,5 1,5 1,2 1,5 1,5 1,2 55
20x85 85 1,2 1,2 0,9 1,2 1,2 0,9 8,5
M12 /HR-M8 20x130 130 1,5 1,5 1,2 1,5 1,5 1,2 8,5
M16 / 20x85 85 1,2 1,2 0,9 1,2 1,2 0,9 8,5
HR-M10 20x130 130 1,5 1,5 1,2 1,5 1,5 1,2 8,5

N

with higher strengths, the shown values are valid without conversion.

2)

Vrk,c according to Annex C3

For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C73. For stones

Table C79: Displacements
Anchor size hef SN/ N SNO ONeo dv/V Vo dVee
[mm] [mm/kN] [mm)] [mm] [mm/kN] [mm] [mm]
M8 — M12, HR-M6 — M10 all 0,55 0,55*Vrk/3,5 | 1,5*8vo
0,13 0,13*Nrk/ 3,5 * ’
M16 all ’ ASTNRKAS,5 ) 2%0No 031 | 0.31*Ve/3,5 | 1,5%vo
RESINA VINILESTER + SIN ESTIRENO LUSAN
Performances Hollow Clay brick Calibric R+ Annex C 26
Group factors, characteristic Resistances and Displacements
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Brick type: Hollow Clay brick Urbanbric
Table C80: Stone description

Density p [kg/dm3] 20,70
Compressive strength fo [N/mm?] >12

Conversion factor for lower compressive (f/12)05< 1,0
strengths

Code EN 771-1
Producer (Country) e.g. Imerys (FR)
Brick dimensions [mm] 560 x 200 x 274
Drilling method Rotary drilling
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Table C81: Installation parameter
Anchor size [-] M8 M10 M12 M16 HR-M6 | HR-M8 | HR-M10
Installation torque Tinst | [NM] <2 <2 <2 <2 <2 <2 <2
Char. Edge distance Cer [mm] 120 (for shear loads perpendicular to the free edge: cc.r = 500)
Minimum Edge Distance Cmin | [mm] 120

oy . Ser, 1l | [mm] 560

haracteristic Spacin

¢ istic Spacing Ser,L | [mm] 275
Minimum Spacing Smin | [mm] 100

Table C82: Reduction factors for single anchors at the edge

S —— Shear load
ension loa
Perpendicular to the free edge Parallel to the free edge
with c 2 COledge, N n— with c > COledge, V L oo i i with c 2 Oledge, V I
: 120 0,25
i . 120 1,00 : ! * 120 0,50
: ‘ : g ; 250 0,50 ‘
"""""""" 120 1,00 500 1,00 250 1,00

RESINA VINILESTER + SIN ESTIRENO LUSAN
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Description of the stone, Installation parameters, Reductionfactors
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Brick type: Hollow Clay brick Urbanbric

Table C83: Factors for anchor groups under tension load

Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
,,,,,,,,,,, with ¢ 2 with s > Ogll, N withc > with s 2 Og Ll N
- 120 100 1,00 ° 120 100 1,00
185 100 1,90 e 185 100 1,10
"""""" 120 560 2,00 - 120 275 2,00
Table C84: Factors for anchor groups under shear load
Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
Shear load — withcz | withsz OglLV L : withc 2 with s 2 Olg L1,V 1
perpendicular | gl 120 100 1,00 | B 120 100 1,00
to the free j ; -
edge 1 120 560 2,00 | shmremeontbones 120 275 2,00
Shear load | — withcz | withsz Og vl ' with c 2 with s 2 Og LVII
parallel to the | : 01- 120 100 1,00 i 120 100 1,00
freeedge | : 120 560 2,00 | E—tds 120 275 2,00

Table C85: Characteristic values of tension and shear load resistances

Characteristic Resistances with ¢ 2 cerand s 2 ser
o Use condition
) d/d
£5% drd wid wid
Anchor size Perforated | & § S whw
sleeve Wz All
40°C/24°C|80°C/50°C|120°C/72°C|40°C/24°C|80°C/50°C|120°C/72°C| Temperature
ranges
hef Nrkb = NRrkp Nrkb = NRkp VRkb 2
[mm] [kN]
Compressive strength f, = 12 N'mm? "
M8 12x80 80 1,2 1,2 0,9 1,2 1,2 0,9 4,5
M8 / M10/ 16x85 85 1,2 1,2 0,9 1,2 1,2 0,9 4,5
HR-M6 16x130 130 3,0 3,0 2,5 3,0 3,0 2,5 4.5
20x85 85 1,2 1,2 0,9 1,2 1,2 0,9 50
M12/HR-M8 20x130 130 3,0 3,0 2,5 3,0 3,0 2,5 50
M16 / HR- 20x85 85 1,2 1,2 0,9 1,2 1,2 0,9 50
M10 20x130 130 3,0 3,0 2,5 3,0 3,0 2,5 5,0

" For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C80. For stones
with higher strengths, the shown values are valid without conversion.
2 Vrkc according to Annex C3

Table C86: Displacements

Anchor size hef SN/ N SN0 ONeo v/V dvo Ve
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 — M12, HR-M6 — M10 all 0,55 0,55"Vrk/3,5 | 1,5*8vo
0,13 0,13*Nrk / 3,5 *
M16 all ' A3NR/ 3,51 270N 0,31 | 0,31*Ve/3,5 | 1,5%v0

RESINA VINILESTER + SIN ESTIRENO LUSAN
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Brick type: Hollow Clay brick Brique creuse C40
Table C87: Stone description
; Hollow clay brick

Brick type Brique creuse C40

Density p [kg/dm?] 20,70

Compressive strength fo [N/mm?] > 12

Conversion factor for lower compressive (fo/ 12)95 < 1,0

strengths

Code EN 771-1

Producer (Country) e.g. Terreal (FR)

Brick dimensions [mm] 500 x 200 x 200

Drilling method Rotary drilling

Table C88: Installation parameter
Anchor size [-] M8 M10 M12 M16 HR-M6 | HR-M8 | HR-M10
Installation torque Tinst | [NM] <2 <2 <2 <2 <2 <2 <2
Char. Edge distance Cer [mm] 120 (for shear loads perpendicular to the free edge: c.r = 500)
Minimum Edge Distance Cmin | [Mmm] 120

oy . Ser, il | [mm] 500
h terist

Characteristic Spacing s | [mmi 500

Minimum Spacing Smin | [mm] 200

Table C89: Reduction factors for single anchors at the edge

Tension load Shear load

Perpendicular to the free edge Parallel to the free edge

777777 withc = Oledge, N B | — with ¢ 2 Cledge,vi | - [ withc = Cledge, VI
i . 120 1,00 i ‘ 120 0,83 * 120 1,00
pa—1— 120 1,00 o w— 500 1,00 | 250 1,00
RESINA VINILESTER + SIN ESTIRENO LUSAN

Performances Hollow clay brick Brique Creuse C40 Annex C 29
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Brick type: Hollow Clay brick Brique creuse C40

Table C90: Factors for anchor groups under tension load

Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
with ¢ 2 with s 2 Ogll, N with c 2 with s 2 Ogl N
[ ]
LN ]
120 500 2,00 _ 120 200 2,00

Table C91: Factors for anchor groups under shear load

Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
Shear load i e withcz | withs2 OgiV L — with ¢ 2 with s 2 Olg L,V 1
perpendicular | S5 .
to the free 3 120 500 2,00 e 120 200 2,00
edge |l T T T e
Shear load j — — with ¢ > with s > Clg 1LV 1I with ¢ 2 with s 2 Og LV
frifeagz'gtg the | ‘s 120 500 2,00 | : 120 200 2,00

Table C92: Characteristic values of tension and shear load resistances

Characteristic Resistances with ¢ 2 cerand s 2 ser
o Use condition
S8 wid d/a
g 9 *% d/d Wi w/d
Anchor size | Perforated Eemo wiw
sleeve < All
40°C/24°C|80°C/50°C|120°C/72°C|40°C/24°C [80°C/50°C|120°C/72°C| Temperature
ranges
her NRrk.b = Nrkp NRrkb = Nrkp VRkb 2
[mm] [kN]
Compressive strength f, = 12 N/mm? R
M8 12x80 80
M8 / M10/ 16x85 85
HR-M6 16x130 130
20x85 85 1,2 1,2 0,9 1,2 1,2 0,9 1,5
M12 T HR-M8 ™ 130 130
M16 / 20x85 85
HR-M10 20x130 130

" For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C87. For stones
with higher strengths, the shown values are valid without conversion.
2} VRkc according to Annex C3

Table C93: Displacements

. hef ON/ N SN ONeo dv/V dvo Ve
Anchor size
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 — M12, HR-M6 — M10 all 0,55 0,55*Vrk/ 3,5 | 1,5*3vo
0,13 0,13*Nrk / 3,5 * :
M16 all ' SRR S5 2%0No 031 | 0,31*Vr/3,5 | 1,5%v0

RESINA VINILESTER + SIN ESTIRENO LUSAN
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Brick type: Hollow Clay brick Blocchi Leggeri

Table C94:  Stone description

Hollow clay brick

BIGh Sipe Blocchi Leggeri
Density p [kg/dm3] 20,60
Compressive strength fo [N/mm?] > 12
Conversion factor for lower compressive (fo/ 12)95 < 1,0
strengths

Code EN 771-1

Producer (Country) e.g. Wienerberger (IT)

Brick dimensions [mm] 250 x 120 x 250

Drilling method Rotary drilling

ookt — §

R TR TS e S

Performances Hollow clay brick Blocchi Leggeri
Description of the stone, Installation parameters, Reductionfactors

. 43 _6_
| 250 |
Table C95: Installation parameter
Anchor size [-] M8 M10 M12 M16 HR-M6 | HR-M8 | HR-M10
Installation torque Tinst | [NM] <2 <2 <2 <2 <2 <2 <2
Char. Edge distance Cer [mm] 120 (for shear loads perpendicular to the free edge: ccr = 250)
Minimum Edge Distance Cmin | [mm] 60
oy . Ser, 1l | [mm] 250
haracteristic Spacin
C istic Spacing Ser,L | [mm] 250
Minimum Spacing Smin | [mm] 100
Table C96: Reduction factors for single anchors at the edge
Tension load Shear load
ension loa
! Perpendicular to the free edge Parallel to the free edge
77777777777777 with c = Oledge, N with ¢ > Cledge, vy | . 7 with ¢ > Oledge, VIl
‘ . 60 1,00 60 0,40 * 60 0,40
................. 120 1,00 250 1,00 120 1,00
RESINA VINILESTER + SIN ESTIRENO LUSAN
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Brick type: Hollow Clay brick Blocchi Leggeri
Table C97: Factors for anchor groups under tension load
Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
with ¢ 2 with s 2 Ogll, N with c 2 with s 2 Ogl N
o0 60 100 1,00 : 60 100 2,00
120 250 2,00 | et 120 250 2,00
Table C98: Factors for anchor groups under shear load
Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
Shear load PR with ¢ 2 with s 2 OgllVv L withc 2 with s 2 Og 1Vl
perpendicular 60 100 0,40 . 60 100 0,40
to the free 250 100 1,00 = 250 100 1,00
edge | 250 250 2,00 250 250 2,00
with ¢ = with s > with ¢ > with s >
Shearload | & Cg Vil i Og LVl
60 100 0,40 60 100 0,40
parallel to the ‘e 120 100 1,00 ! 120 100 1,00
free edge bl I o | — i
120 250 2,00 120 250 2,00
Table C99: Characteristic values of tension and shear load resistances
Characteristic Resistances with ¢ =2 crand s 2 s¢r
o Use condition
[Re) d/id
w/w
. Perforated | £ & 3 w/w
Anchor size w <
sleeve < All
40°C/24°C|80°C/50°C|120°C/72°C|40°C/24°C|80°C/50°C|120°C/72°C|Temperature
ranges
het Nrkb = NRk,p Nrkb = NRk,p VRkb 2
[mm] [kN]
Compressive strength f, 2 12 N'mm? D
M8 12x80 80
M8 / M10/ 16x85 85
HR-M6 16x130 130
20x85 85
M12 /HR-M8| 20x130 130 0,6 0,6 0,6 0,6 0,6 0,6 3,5
20x200 200
M16 / 20x85 85
HR-M10 20x130 130
20x200 200
1 For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C94. For stones
with higher strengths, the shown values are valid without conversion.
2} Vrke according to Annex C3
Table C100: Displacements
Anchor size hef ON /N SNo ONw dv/V dvo Ve
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 — M12, HR-M6 — M10 all 0,55 0,55*VRrk/ 3,5 1,5*3v0
0,13 0,13*Nrk / 3,5 * :
M16 all ’ AIRRS,5 - 2%0No 031 | 0,31*Vrc/3,5 | 1,5%Vv0
RESINA VINILESTER + SIN ESTIRENO LUSAN
Performances Hollow Clay brick Blocchi Leggeri Annex C 32
Group factors, characteristic Resistances and Displacements
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Brick type: Hollow Clay brick Doppio Uni

Table C101: Stone description
; Hollow clay brick
Brick /s Doppio Uni
Density p [kg/dm?] 20,90
Compressive strength  fo [N/mm?] > 28
Conversion factor for lower compressive (fo/ 28)95 < 1.0
strengths
Code EN 771-1
Producer (Country) e.g. Wienerberger (IT)

Brick dimensions [mm]

250 x 120 x 120

Drilling method

Rotary drilling

Performances Hollow clay brick Doppio Uni
Description of the stone, Installation parameters, Reductionfactors

\ 250
Table C102: Installation parameter
Anchor size [-] M8 M10 M12 M16 HR-M6 | HR-M8 | HR-M10
Installation torque Tinst | [NM] <2 <2 <2 <2 <2 <2 <2
Char. Edge distance Cer [mm] 120 (for shear loads perpendicular to the free edge: ccr = 250)
Minimum Edge Distance Cmin | [Mmm] 100
L. . Scr, I [mm] 250
Ch teristic S
aracteristic Spacing o | [mm] 120
Minimum Spacing Smin | [mm] 100
Table C103: Reduction factors for single anchors at the edge
Tension load Shear load
ension loa
! Perpendicular to the free edge Parallel to the free edge
""""" | — with ¢ > Oledge, N 7 with ¢ > COledge, V L with ¢ 2 Oledge, VI
’ L] 100 1,00 H —o— 100 0,50 * 100 1,00
AAAAAAAAA R— 120 1,00 oo—l— 250 1,00 120 1,00
RESINA VINILESTER + SIN ESTIRENO LUSAN
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Brick type: Hollow Clay brick Doppio Uni

Table C104: Factors for anchor groups under tension load

Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
with ¢ 2 with s 2 Ogll, N with c 2 with s 2 Ogl N
L) 100 100 1,00 : 100 120 2,00
120 250 2,00 | i 120 120 2,00
Table C105: Factors for anchor groups under shear load
Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
Shear load - with ¢ 2 with s 2 OglLv L ’ with ¢ 2 with s 2 Og LVl
perpendicular | 1 gge,l [ 100 100 100 | B, 100 100 1,00
to the free | o
edge —[— 250 250 2,00 i 250 120 2,00
Shear load A — with ¢ > with s > Clg vl | I— with c 2 with s > Olg LVII
parallel to the : Ol- 100 100 1,00 t 100 100 1,00
free edge —— 120 250 200 | o 120 120 2,00

Table C106: Characteristic values of tension and shear load resistances

Characteristic Resistances with ¢ 2 cer and s 2 ser
o Use condition

IR d/d

28 did wd wid

Anchor size Perforated % -‘Cc’ S wiw

sleeve << All

40°C/24°C|80°C/50°C |120°C/72°C|40°C/24°C |80°C/50°C|120°C/72°C | Temperature
ranges
het Nrkb = NRkp NRrkb = NRkp VRkb 2
[mm] [kN]
Compressive strength f, = 28 N/mm? "

v8 12x80 80
M8 / M10/ 16x85 85
HR-M6 16x130 130
20x85 85

M12 /HR-M8| 20x130 130 1,2 1,2 0,9 1,2 1,2 0,9 2,5
20x200 200
20x85 85
HI\RI’I-1I\?I1/O 20x130 130
20x200 200

) For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C101. For stones|
with higher strengths, the shown values are valid without conversion.
2 Vrkc according to Annex C3

Table C107: Displacements

Anchor size hef ON/N ONO ONee ov/V dvo Ve
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 — M12, HR-M6 — M10 all 0,55 0,55*Vrk/3,5 | 1,5*3vo
0,13 0,13*Nrk/ 3,5 * :
M16 all ’ ARRKS3,5 ) 270N 031 | 031"Vr/3,5 | 1.5%vo
RESINA VINILESTER + SIN ESTIRENO LUSAN
Performances Hollow Clay brick Doppio Uni Annex C 34
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Brick type: Hollow light weight concrete brick HBL 16DF

Table C108: Stone description
. Hollow light weight
Brick type concrete brick HBL 16DF
Density p [kg/dm3] 21,0
Compressive strength fo [N/mm?] >3.1

Conversion factor for lower compressive (f5/3,1)05< 1,0

strengths
Code EN 771-3
Producer (Country) (eng)KLB Klimaleichtblock
Brick dimensions [mm] 500 x 250 x 240
Drilling method Rotary drilling
wl T
o
OOC HOQ Js
w
a
N
( ) ( J | %8
wn
N
OOC OO (s
wn
_
N
25/30| 185 |30, 185 .|30/25)
\32._@;*50»;25‘_50_;25; 125 _’;251_'50425‘_.50_[32.51
13_l L 497 .
Table C109: Installation parameter
Anchor size [-] M8 M10 M12 M16 HR-M6 | HR-M8 | HR-M10
Installation torque Tinst | [NmM] <2 <2 <5 <5 <2 <5 <5
Char. Edge distance Cer [mm] 120 (for shear loads perpendicular to the free edge: ccr = 250)
Minimum Edge Distance Cmin | [mm] 50
Characteristic Spacin Sevt | [mm 500
S 250
Minimum Spacing Smin | [mm] 50
Table C110: Reduction factors for single anchors at the edge
Tension load Shear load
Perpendicular to the free edge Parallel to the free edge
""""""""" with ¢ > Oledge, N ] with ¢ > Cledge, V L with ¢ 2 Cledge, VI
. 50 1,00 i 50 0,30 f 50 1,00
.............. 120 1,00 250 1,00 120 1,00
RESINA VINILESTER + SIN ESTIRENO LUSAN
Performances Hollow light weight concrete brick HBL 16DF ANNeXC 5
Description of the stone, Installation parameters, Reductionfactors
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Brick type: Hollow light weight concrete brick HBL 16DF

Table C111: Factors for anchor groups under tension load

Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
with ¢ 2 with s 2 Ogll, N with c 2 with s 2 Ogl N
L) 50 50 2,00 : 50 50 1,55
120 500 2,00 | i 120 250 2,00
Table C112: Factors for anchor groups under shear load
Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
Shear load PR with ¢ 2 with s 2 OgllVv L NE— withc 2 with s 2 Og 1Vl
perpendicular — 50 50 0,60 Py 50 50 0,35
to the free ; 120 50 2,00 . 120 50 1,15
edge o 120 500 2,00 ' 120 250 2,00
sh oad ISS—— with ¢ > with s > Qg LVl ; with ¢ > with s > Og LVl
ear loa :
parallel tothe | s 15200 25500 ;'gg $ 50 50 1,00
freeedge | I i B |
120 500 2,00 120 250 2,00

Table C113: Characteristic values of tension and shear load resistances

Characteristic Resistances with ¢ = cerand s 2 ser
o Use condition
o= wid d/d
c oo drd w/d
w/w

. Perforated | £ 6 3 w/w
Anchor size w <

sleeve < All

40°C/24°C|80°C/50°C|120°C/72°C|40°C/24°C|80°C/50°C|120°C/72°C| Temperature
ranges
het Nrkb = NRkp Nrk.b = NRrkp Vrkb?
[mm] [kN]
Compressive strength f, = 3,1 N'mm? "

M8 / M10/ 16x85 85

HR-M6 16x130 130 1,2 1,2 0,9 1,2 1,2 0,9 2,0
20x85 85

M12/HR-M8| 20x130 130 3,0
20x200 200

s/ 20x85 85 1,5 1,5 1,2 1,5 1,5 1,2

HR-M10 20x130 130 5,0

20x200 200

) For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C108. For stones|
with higher strengths, the shown values are valid without conversion.
2} Vrkc according to Annex C3

Table C114: Displacements

. hef ON/N ONO ON= dv/V dvo dVeo
Anchor size
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 — M12, HR-M6 — M10 all 0,55 0,55*Vrk/ 3,5 | 1,5*8vo
0,13 0,13*Nrk/ 3,5 * :
M16 all ’ ASNRKA 3,5 270N 0,31 | 0,31*Vrd/3,5 | 1,5%v0

RESINA VINILESTER + SIN ESTIRENO LUSAN

Performances Hollow light weight concrete brick HBL 16DF Annex C 36

Group factors, characteristic Resistances and Displacements

750975.21 8.06.04-53/21



Page 55 of European Technical Assessment

ETA-21/0266 of datum

English translation prepared by DIBt

Deutsches

Bautechnik

Institut
fur

Table C115: Stone description

Brick type: Hollow concrete brick Bloc Creux B40

Performances Hollow concrete brick Bloc Creux B40
Description of the stone, Installation parameters, Reductionfactors

Bifisks hirpies Hollow concrete brick
yp Bloc Creux B40
Density p [kg/dm?] 20,8
Compressive strength fo [N/mm?] >52
Conversion factor for lower compressive (fo/5,2)95< 1,0
strengths
Code EN 772-1
Producer (Country) e.g. Leroux (FR)
Brick dimensions [mm] 500 x 200 x 200
Drilling method Rotary drilling
C J=
i
o™
M~
=8
=
o™
M~
~
C JE
h7| 130 [17] 130 h7| 130 17
L 495 *\
Table C116: Installation parameter
Anchor size -1 M8 M10 M12 M16 HR-M6 | HR-M8 | HR-M10
Installation torque Tinst | [NM] <4 <4 <4 <4 <4 <4 <4
Char. Edge distance Cer [mm] 120 (for shear loads perpendicular to the free edge: ccr = 170)
Minimum Edge Distance Cmin | [mm] 50
oy . Ser, il | [mm] 170
h terist
Characteristic Spacing sor 1 | [mm] 500
Minimum Spacing Smin | [mm] 50
Table C117: Reduction factors for single anchors at the edge
Tension load Shear load
ension loa
! Perpendicular to the free edge Parallel to the free edge
————————————— with ¢ > Oledge, N T with ¢ > Cledge, V L with ¢ 2 Oledge, VI
L] 50 1,00 i 50 0,35 * 50 1,00
-------------- 120 1,00 170 1,00 120 1,00
RESINA VINILESTER + SIN ESTIRENO LUSAN
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Brick type: Hollow concrete brick Bloc Creux B40

Table C118: Factors for anchor groups under tension load

Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
,,,,,,,,,,, with ¢ 2 with s > Ogll, N withc > with s 2 Og Ll N
- 50 50 1,50 ° 50 50 1,40
50 170 2,00 e 50 200 2,00
"""""" 120 170 2,00 - 120 200 2,00
Table C119: Factors for anchor groups under shear load
Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
Shear load T with ¢c 2 with s 2 OlgllV L e with ¢ 2 with s 2 Og L VL
perpendicu|ar - 50 50 0,55 ° 50 50 0,35
to the free ; 120 50 1,30 : . 120 50 0,85
edge | 120 170 2,00 ‘ 120 200 2,00
,,,,,,,,,,,,,,,, with ¢ > with s > Clg VIl PR with ¢ > with s 2 Og LV
s:;igziiihe T = l’ 50 50 1,10 : 50 50 1,00
50 200 2,00
free edge 120 170 2,00 15 =50 200

Table C120: Characteristic values of tension and shear load resistances

Characteristic Resistances with ¢ 2 cer and s 2 s¢r
o Use condition
22, wid d/d
568 d/d w/d
w/w
. Perforated | £ & 3 w/w
Anchor size w <
sleeve < All
40°C/24°C|80°C/50°C|120°C/72°C|40°C/24°C|80°C/50°C|120°C/72°C | Temperature
ranges
her NRrk.b = NRrk,p NRrk.b = NRrk,p VRkb 2
[mm] [kN]
Compressive strength f, 2 5,2 N/mm? "
M8 / M10/
HR-M6 16x130 130
M12 /HR-M8| 20x130 130 20 1,5 1,2 2,0 1,5 1,2 6,0
M16 /
HR-M10 20x130 130

" For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C115. For stones|
with higher strengths, the shown values are valid without conversion.
2} Vrke according to Annex C3

Table C121: Displacements

Anchor size hef SN /N SNo ONeo dv/V dvo dVeo
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 — M12, HR-M6 — M10 all 0,55 0,55*Vrk/ 3,5 | 1,5*8vo
0,13 0,13*Nrk/ 3,5 * ’
M16 all ’ ASNRKA 3,5 270N 0,31 | 0,31*Ve/3,5 | 1,5%vo

RESINA VINILESTER + SIN ESTIRENO LUSAN
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Brick type: Solid light weight concrete brick
Table C122: Stone description

Brick type S:IJEE light weight concrete
Density p [kg/dm?] 20,6
Compressive strength fo [N/mm?] >2
Conversion factor for lower compressive (fo/ 205 < 1,0
strengths
Code EN771-3
Producer (Country) e.g. Bisotherm (DE)
Brick dimensions [mm] 2240 x 300 x 113
Drilling method Rotary drilling
Table C123: Installation parameter
Anchor size [ M8 M10 M12 M16 HR-M6 | HR-M8 | HR-M10
Installation torque Tinst | [NmM] <2 <2 <2 <2 <2 <2 <2
Char. Edge distance Cer [mm] 150
Minimum Edge Distance Cmin | [mm] 60
Characteristic Spacing Soru | [mm 300
Ser, L [mm] 300
Minimum Spacing Smin | [mm] 120

Table C124: Reduction factors for single anchors at the edge

Tension load Shear load
i
Perpendicular to the free edge Parallel to the free edge
7777777777777777 WIthCZ Oledge, N B | W|th02 Cledge, V L WIthCZ Cledge, V II
. 60 1,00 i 60 0,25 * 60 0,40
,,,,,,, 150 1,00 150 1,00 100 1,00
Table C125: Factors for anchor groups under tension load
Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
with ¢ 2 with s 2 Olgll, N L withc 2 with s 2 Ogl N
LX) 60 120 1,00 : 60 120 1,00
150 300 2,00 | el 150 300 2,00
Table C126: Factors for anchor groups under shear load
Anchor position parallel to hor. joint Anchor position perpendicular to hor. joint
Shear load R with ¢ 2 with s > OgllVv L R with c 2 with s > Ogl, Vvl
perpendicular | 60 120 0,25 . 60 120 0,25
to the free 3, 150 120 1,00 L e 150 120 1,00
edge o ' 150 300 2,00 S 150 300 2,00
—— with ¢ > with s > Ogli Vil S with ¢ > with s > Olg LVII
s:;i:l"ﬂhe T m o 60 120 040 | t 60 120 0,40
free edge - 100 120 10 | " 100 120 1,00
150 300 2,00 150 300 2,00

RESINA VINILESTER + SIN ESTIRENO LUSAN
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Brick type: Solid light weight concrete brick
Table C127: Characteristic values of tension and shear load resistances

Characteristic Resistances with ¢ 2 cr and s 2 ser
o Use condition
[0k d/d
-*% 5 £ d/d wd wid
Anchor size | Ferforated | &6 5 wiw
sleeve < All
40°C/24°C|80°C/50°C|120°C/72°C|40°C/24°C [80°C/50°C|120°C/72°C| Temperature
ranges
het NRrkb = Nrkp NRrkb = NRrkp VRkb 2
[mm] [kN]
Compressive strength f, 22 N/mm?
M8 - 80
M10 / HR-M6 - 90
M12 / HR-M8 - 100 3,0 2,5 2,0 2,5 2,0 1,5
M16 / HR-
M10 - 100
M8 12x80 80
M8 / M10/ 16x85 85
HR-M6 | 16x130 130 3,0
20x85 85
M12 / HR-M8| 20x130 130 2,5 2,5 2,0 2,5 2,0 1,5
20x200 200
20x85 85
HI\R/’I:II\?I'I/O 20x130 130
20x200 200

1 For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C122. For stones|
with higher strengths, the shown values are valid without conversion.
2 Vrke according to Annex C3

Table C128: Displacements

Anchor size hef ON/N ONO ONw ov/V ovo OVeo
[mm] [mm/KN] [mm] [mm] [mm/kN] [mm] [mm]
M8 — M12, HR-M6 — M10 all 0,3 0,3*Vrk/ 3,5 1,5*3v0
0,1 0,1*Nrk/ 3,5 *
M16 all ’ RS, 270No 0.1 0,1*Vre/ 3,5 | 1,5%vo0

RESINA VINILESTER + SIN ESTIRENO LUSAN
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The European Technical Assessment is issued by the Technical Assessment Body in its official language.
Translations of this European Technical Assessment in other languages shall fully correspond to the
original issued document and shall be identified as such.

Communication of this European Technical Assessment, including transmission by electronic means,
shall be in full. However, partial reproduction may only be made with the written consent of the issuing
Technical Assessment Body. Any partial reproduction shall be identified as such.

This European Technical Assessment may be withdrawn by the issuing Technical Assessment Body, in
particular pursuant to information by the Commission in accordance with Article 25(3) of Regulation
(EU) No 305/2011.
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Specific Part
1 Technical description of the product

The subject of this European Technical Assessment is the post-installed connection, by
anchoring or overlap connection joint, of reinforcing bars (rebars) in existing structures made of
normal weight concrete, using the "RESINA VINILESTER + SIN ESTIRENO LUSAN for rebar
connection" in accordance with the regulations for reinforced concrete construction.

Reinforcing bars made of steel with a diameter ¢ from 8 to 32 mm or the tension anchor ZA from
sizes M12 to M24 according to Annex A and injection mortar VINI are used for rebar
connections. The rebar is placed into a drilled hole filled with injection mortar and is anchored
via the bond between rebar, injection mortar and concrete.

The product description is given in Annex A.

2 Specification of the intended use in accordance with the applicable European
assessment Document

The performances given in Section 3 are only valid if the anchor is used in compliance with the
specifications and conditions given in Annex B.

The verifications and assessment methods on which this European Technical Assessment is
based lead to the assumption of a working life of the rebar connection of at least 50 years. The
indications given on the working life cannot be interpreted as a guarantee given by the
producer, but are to be regarded only as a means for choosing the right products in relation to
the expected economically reasonable working life of the works.

3 Performance of the product and references to the methods used for its assessment
31 Mechanical resistance and stability (BWR 1)
Essential characteristic Performance
Characteristic resistance under static and quasi-static loading | See Annex C 1
3.2 Safety in case of fire (BWR 2)
Essential characteristic Performance
Reaction to fire Class A1
Resistance to fire See AnnexC2and C 3
4 Assessment and verification of constancy of performance (AVCP) system applied, with

reference to its legal base

In accordance with European Assessment Document EAD No. 330087-00-0601, the applicable
European legal act is: [96/582/EC].

The system(s) to be applied is (are): 1

Z23075.21 8.06.01-55/21
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5 Technical details necessary for the implementation of the AVCP system, as provided for
in the applicable European Assessment Document

Technical details necessary for the implementation of the AVCP system are laid down in the
control plan deposited with Deutsches Institut fir Bautechnik.

Issued in Berlin on 4 March 2021 by Deutsches Institut fiir Bautechnik

Dipl.-Ing. Beatrix Wittstock beglaubigt:
Referatsleiterin Baderschneider

Z23075.21 8.06.01-55/21



Page 5 of European Technical Assessment
ETA-21/0264 of 4 March 2021

English translation prepared by DIBt

Deutsches
Institut

fur
Bautechnik

Installation post installed rebar

Figure A1: Overlapping joint for rebar
connections of slabs and beams
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Figure A3: End anchoring of slabs or beams (e.g.
designed as simply supported)
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Figure AS5: Anchoring of reinforcement to cover the line
of acting tensile force
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Figure A2: Overlapping joint at a foundation of
a wall or column where the rebars are stressed in
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Figure A4: Rebar connection for components
stressed primarily in compression. The rebars sre
stressed in compression
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Note to Figure A1 to A5:

In the Figures no transverse reinforcement is
plotted, the transverse reinforcement shall comply
with EN 1992-1-1:2004+AC:2010.

Preparing of joints according to Annex B 2

RESINA VINILESTER + SIN ESTIRENO LUSAN for rebar connection

Product description
Installed condition and examples of use for rebars

Annex A 1
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Installation tension anchor ZA

Figure A6: Overlapping joint of a column stressed in
bending to a foundation

Tension Anchor
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Figure A8: Overlap joint for the anchorage to
centilever members
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Figure A7: Overlap joint for the anchorage of barrier
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Note to Figure A6 to A8:

In the Figures no transverse reinforcement is plotted, the
transverse reinforcement shall comply with EN 1992-1-
1:2002+AC:2010

RESINA VINILESTER + SIN ESTIRENO LUSAN for rebar connection

Product description

Installed condition and examples of use for tension anchors ZA

Annex A 2
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RESINA VINILESTER + SIN ESTIRENO LUSAN:
Injection mortar: VINI
Imprint: VINI

Typ “coaxial”: 150 ml, 280 ml,
300 ml up to 333 ml and
380 ml up to 420 ml cartridge

processing notes, charge-code, shelf life,
storage temperature, hazard-code, curing- and
processing time (depending on the
temperature), optional with travel scale

Type “side-by-side”:
235 ml, 345 ml and 825 ml - h
cartridge = Imprint: VINI
= processing notes, charge-code, shelf life,
storage temperature, hazard-code, curing- and
processing time (depending on the
|| temperature), optional with travel scale | |
Static Mixer
— - A
50 SEsizasaEas +
—
p!
BO

Piston plug VS and mixer
extension

Reinforcing bar (rebar): 68 to 232

Injection mortar / Static mixer / Rebar / Tension Anchor ZA

\ N\ N \\ N \\‘ \\\ N \\\\ N ) N ) N N N Y\\ N N N
A A
NN NN NN NN N NN NN NN NN N \\ \K VNN
Tension Anchor ZA: M12 to M24

2 2
<\ <\ \
/> I>
L 9
RESINA VINILESTER + SIN ESTIRENO LUSAN for rebar connection
Product description Annex A3

Z723072.21
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+  Minimum value of related rip area frmin according to EN 1992-1-1:2004+AC:2010

* Rib height of the bar shall be in the range 0,05¢ < hiip < 0,07¢
(¢: Nominal diameter of the bar; hrib: Rib height of the bar)

Table A1: Materials

Designation Material

Bars and de-coiled rods class B or C
Rebar EN 1992-1-1:2004+AC:2010, Annex C fycand k according to NDP or NCL of EN 1992-1-1/NA
fuk = fic = Kefyk

RESINA VINILESTER + SIN ESTIRENO LUSAN for rebar connection

Product description Annex A4

Specifications Rebar

Z723072.21 8.06.01-55/21
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Tension Anchor ZA: M12, M16, M20, M24
Marking: e.g.@ 12 A4
<> Mark of the producer (:%
ZA Trade name SN
. < <
12 Rod diameter/thread |\\ \\ \\x >\\ \\ \\ \\ \\ \\ \\ \\ \\ \\ \\ \\ \\I |]
A4 for stainless steel A4 e
HCR for high corrosion resistance by C2 tiix
y |
steel Fges
Table A2: Materials
Material
Part | Designation ZA vz ZA A4 ZA HCR
M12 | M16 | M20 | M24 | M12 | M16 | M20 | M24 | M12 | M16 | M20 | M24
. Class B according to NDP or NCL of EN 1992-1-1/NA
1 Reinforcement bar
fuk = fic = Kefyk
Threaded Steel, zinc plated according | Stainless steel, 1.4362, High corrosion resistant
rod to EN 10087:1998 or 1.4401, 1.4404, 1.4571, steel, 1.4529, 1.4565,
2 EN 10263:2001 EN 10088-1:2014 EN 10088-1:2014
f
[ﬁ/mmz] 640 640 560 640 560
3 Washer Steel, zinc plated according | Stainless steel, 1.4362, High corrosion resistant
to EN 10087:1998 or 1.4401, 1.4404, 1.4571, steel, 1.4529, 1.4565,
4 Nut EN 10263:2001 EN 10088-1:2014 EN 10088-1:2014
Table A3: Dimensions and installation parameter
Size ZA-M12 ZA-M16 ZA-M20 ZA-M24
Diameter of threaded rod [mm] 12 16 20 24
Diameter of reinforcement bar [mm] 12 16 20 25
Drill hole diameter [mm] 16 20 25 32
Diameter of clearance hole in fixture [mm] 14 18 22 26
With across nut flats SW [ [mm] 19 24 30 36
Stress area As [mm?2] 84 157 245 353
Effective embedment depth Oy [mm] according to static calculation
lated 220 220 220 220
Length of bonded | P ¢ |[mm
thread A4/HCR 2100 2100 2100 2100
Minimum thickness of fixture trix [mm] 5 5 5 5
Maximum thickness of fixture trix [mm] 3000 3000 3000 3000
Maximum installation torque Tmax | [Nm] 50 100 150 150
RESINA VINILESTER + SIN ESTIRENO LUSAN for rebar connection
Product description Annex A5
Specifications Tension Anchor ZA

Z723072.21
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Specifications of intended use
Anchorages subject to:

+ Static and quasi-static loads.
* Fire exposure

Base materials:

+ Reinforced or unreinforced normal weight concrete according to EN 206:2013 + A1:2016.

+ Strength classes C12/15 to C50/60 according to EN 206:2013 + A1:2016.

+ Maximum chloride content of 0,40% (CL 0.40) related to the cement content according to
EN 206:2013 + A1:2016.

+ Non-carbonated concrete.

Note: In case of a carbonated surface of the existing concrete structure the carbonated layer shall be removed in the area of

the post-insiaiied rebar connection with a diameter of ¢ + 60 mm prior to the insiaiiation of ihe new rebar.

The depth of concrete to be removed shall correspond to at least the minimum concrete cover in accordance with
EN 1992-1-1:2004+AC:2010.

The foregoing may be neglected if building components are new and not carbonated and if building components are in dry
conditions.

Temperature Range:
+ - 40°C to +80°C (max. short term temperature +80°C and max long term temperature +50°C).

Use conditions (Environmental conditions) with tension anchor ZA:

+ Structures subject to dry internal conditions or subject to external atmospheric exposure (including
industrial and marine environment) and to permanently damp internal condition, if no particular
aggressive conditions exist
(stainless steel or high corrosion resistant steel).

+ Structures subject to external atmospheric exposure and to permanently damp internal condition, if other
particular aggressive conditions exist
(high corrosion resistant steel).

Note: Particular aggressive conditions are e.g. permanent, alternating immersion in seawater or the splash zone of
seawater, chloride atmosphere of indoor swimming pools or atmosphere with extreme chemical pollution
(e.g. in desulphurization plants or road tunnels where de-icing materials are used).

Design:

+ Anchorages are designed under the responsibility of an engineer experienced in anchorages and concrete work.
+ Verifiable calculation notes and drawings are prepared taking account of the forces to be transmitted.
- Design according to EN 1992-1-1:2004+AC:2010, EN 1992-1-2:2004+AC:2008 and Annex B 2 and B 3.

+ The actual position of the reinforcement in the existing structure shall be determined on the basis of the
construction documentation and taken into account when designing.

Installation:

+ Dry or wet concrete.

* It must not be installed in flooded holes.

+ Hole drilling by hammer drill (HD), hollow drill (HDB) or compressed air drill mode (CD).

+ The installation of post-installed rebar resp. tension anchors shall be done only by suitable trained installer and
under supervision on site; the conditions under which an installer may be considered as suitable trained and the
conditions for supervision on site are up to the Member States in which the installation is done.

+ Check the position of the existing rebars (if the position of existing rebars is not known, it shall be determined
using a rebar detector suitable for this purpose as well as on the basis of the construction documentation and
then marked on the building component for the overlap joint).

RESINA VINILESTER + SIN ESTIRENO LUSAN for rebar connection

Intended use Annex B 1
Specifications

Z723072.21 8.06.01-55/21



Page 11 of European Technical Assessment Deutsches

ETA-21/0264 of 4 March 2021 Institut
fir
English translation prepared by DIBt Bautechnik

Figure B1: General construction rules for post-installed rebars

+ Only tension forces in the axis of the rebar may be transmitted

according to EN 1992-1-1:2004+AC:2010.

The transfer of shear forces between new concrete and existing structure shall be designed additionally

The joints for concreting must be roughened to at least such an extent that aggregate protrude.

difference between the clear bar distance and 4¢.

The following applies to Figure B1:
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1) If the clear distance between lapped bars exceeds 4¢, then the lap length shall be increased by the

c concrete cover of post-installed rebar

Ci concrete cover at end-face of existing rebar

Cmin minimum concrete cover according to Table B1 and to EN 1992-1-1:2004+AC:2010, Section 4.4.1.2
¢ diameter of post-installed rebar

Lo lap length, according to EN 1992-1-1:2004+AC:2010, Section 8.7.3

Ly effective embedment depth, = 7, + ¢4

do nominal drill bit diameter, see Annex B 6

RESINA VINILESTER + SIN ESTIRENO LUSAN for rebar connection

Intended use
General construction rules for post-installed rebars

Annex B 2
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anchors with an European technical assessment.

direction of the shear force.

Figure B2: General construction rules for tension anchors ZA

+ The length of the bonded-in thread may be not be accounted as anchorage
+ Only tension forces in the direction of the bar axis may be transmitted by the tension anchor ZA

+ The tension force must be transferred via an overlap joint to the reinforcement in the building part.

+ The transfer of shear forces shall be ensured by appropriate additional measures, e.g shear lugs or by

+ In the anchor plate, the holes for the tension anchors shall be executed as elongated holes with axis in the

o= (v

C2

|

Lges

difference between the clear bar distance and 4¢.

The following applies to Figure B2:

C1
Member edge -
Cc 2 Cmin
< 4" | N
b —=
= 5@ do
=50 mm - N
AN —
AN NN NN NN NN AR &

Post-installed
Tension Anchor ZA

U If the clear distance between lapped bars exceeds 4¢, then the lap length shall be increased by the

c concrete cover of tension anchor ZA

Ci concrete cover at end-face of existing rebar

C2 Length of bonded thread

Cmin minimum concrete cover according to Table B1 and to EN 1992-1-1:2004+AC:2010, Section 4.4.1.2
¢ diameter of tension anchor

N lap length, according to EN 1992-1-1:2004+AC:2010, Section 8.7.3

ly effective embedment depth, = 4y + ¢1

lges overall embedment depth, = /p+c2

do nominal drill bit diameter, see Annex B 6

RESINA VINILESTER + SIN ESTIRENO LUSAN for rebar connection

Intended use
General construction rules for tension anchors

Annex B 3
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Table B1: Minimum concrete cover min ¢! of
post-installed rebar depending of
drilling method

Drilling method Rebar diameter Without drilling aid With drilling aid
N <25 mm 30mm +0,06- 4,22 ¢ 30mm +0,02-4,22¢
Hammer drilling (HD)
225 mm 40 mm + 0,06 - 4,22 ¢ 40 mm +0,02-4,22¢
S <25 mm 50 mm + 0,08 - 4, 50 mm + 0,02 - 4,
Compressed air drilling (CD)
225 mm 60 mm + 0,08 - &, 60 mm + 0,02 - 4,

i see Annex B2, Figures B1 and Annex B3, Figure B2

Table B2: maximum embedment depth £v,max

Rebar Tension anchor , [mm]
¢ ¢ v,max
8 mm 1000
10 mm 1000
12 mm ZA-M12 1200
14 mm 1400
16 mm ZA-M16 1600
20 mm ZA-M20 2000
22 mm 2000
24 mm 2000
25 mm ZA-M24 2000
28 mm 1000
32 mm 1000

Table B3: Base material temperature, gelling time and curing time

Comments: The minimum concrete cover acc. EN 1992-1-1:2004+AC:2010 must be observed

Minimum concrete cover
Maximum embedment depth / working time and curing times

Concrete temperature Gelling Minimum curing time | Minimum curing time
P working time" in dry concrete in wet concrete
-10°C  to -6°C 90 min? 24 h 48 h
-5°C to -1°C 90 min¥ 14 h 28 h
0°C to +4°C 45 min¥ 7h 14 h
+5°C to +9°C 25 min® 2h 4 h
+10°C to +19°C 15 min® 80 min 160 min
+20°C to +24°C 6 min® 45 min 90 min
+25°C to +29°C 4 min¥ 25 min 50 min
+30°C to +40°C 2,5 min¥ 15 min 30 min
" tgei: maximum time from starting of mortar injection to completing of rebar setting.
2) Cartridge temperature must be at minimum +15°C
3) Cartridge temperature must be between +5°C and +25°C
4) Cartridge temperature must be below +20°C
RESINA VINILESTER + SIN ESTIRENO LUSAN for rebar connection
Intended use Annex B 4

Z723072.21
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Table B4: Dispensing tools

Cartridge
type/size

Hand tool

Pneumatic tool

Coaxial cartridges
150, 280,
300 up to 333 ml

e.g. Type H 297 or H244C

e.g. Type TS 492 X

Coaxial cartridges
380 up to 420 ml

9

e.g. Type CCM 380/10

/

e.g. Type H 285 or H244C

e.g. Type TS 485 LX

Side-by-side
cartridges
235, 345 ml

e.g. Type CBM 330A

e.g. Type H 260

D)

e.g. Type TS 477 LX

Side-by-side
cartridge
825 ml

e.g. Type TS 498X

All cartridges could also be extruded by a battery tool.

RESINA VINILESTER + SIN ESTIRENO LUSAN for rebar connection

Intended Use
Dispensing tools

Annex B 5

Z723072.21
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A) Bore hole drilling

El  Drill a hole into the base material to the size and embedment depth required by
the selected reinforcing bar with carbide hammer drill (HD) or a compressed air
drill (CD). In case of aborted drill hole: the drill hole shall be filled with mortar.

Rebar - ¢ | Tension anchor- ¢ | Drill - & [mm]
8 mm 12
10 mm 14
12 mm ZA-M12 16
- 14 mm 18
a 4 l 16 mm ZA-M16 20
20 mm ZA-M20 25
22 mm 28
24 mm 32
Hammer drill ( Compressed air drill (CD) 25 mm ZA-M24 32
Hollow dfrill (HDB) 28 mm 35
32 mm 40

B) Bore hole cleaning (HD, HDB and CD)

MAC: Cleaning for bore hole diameter do < 20mm and bore hole depth hg < 10ds

'l

FER Starting from the bottom or back of the bore hole, blow the hole clean a hand pump
(Annex B 7) a minimum of four times.

EY Check brush diameter (Table B5). Brush the hole with an appropriate sized wire brush
> do,min (Table B5) a minimum of four times in a twisting motion.
If the bore hole ground is not reached with the brush, a brush extension shall be used.

Finally blow the hole clean again with a hand pump (Annex B 7) a minimum of four
times.

B

CAC: Cleaning for all bore hole diameter and bore hole depth

Starting from the bottom or back of the bore hole, blow the hole clean with
compressed air (min. 6 bar) (Annex B 7) a minimum of four times until return air
stream is free of noticeable dust. If the bore hole ground is not reached an
extension shall be used.

E Check brush diameter (Table B5). Brush the hole with an appropriate sized wire brush
> domin (Table B5) a minimum of four times.
If the bore hole ground is not reached with the brush, a brush extension shall be used
(Table BS).

Finally blow the hole clean again with compressed air (min. 6 bar) (Annex B 7) a
minimum of four times until return air stream is free of noticeable dust. If the bore hole
ground is not reached an extension shall be used.

RESINA VINILESTER + SIN ESTIRENO LUSAN for rebar connection

Intended Use Annex B 6

Installation instruction: Bore hole drilling and
Bore hole cleaning
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Table B5: Cleaning tools
Brush C1-: L .
) !

do { ***************************

Brush extension:

¢ db,min

¢ . do dp . 4 =
Rebar | oS00 |prinbit-@|  Brush-o [ M -
(mm) (mm) (mm) (mm)

8 12 C1-12 14 12,5

10 14 o114 16 145 Hand pump (volume 750 ml)

12 ZA-M12 16 C1-16 18 16,5

14 18 C1-18 20 18,5

16 ZA-M16 20 C1-20 22 20,5 -

20 ZA-M20 25 c1-25 | 27 255 | SXXXXX ]._@DE

22 28 C1-28 30 28,5 .

24 32 C1-82 34 g25

25 ZA-M24 32 C1-32 34 32,5

28 35 C1-35 37 35,5 Rec. compressed air tool

32 40 C1-40 41,5 40,5 hand slide valve (min 6 bar)

C) Preparation of bar and cartridge

Attach the supplied static-mixing nozzle to the cartridge and load the cartridge into

@@ the correct dispensing tool.
e For every working interruption longer than the recommended working time

AAN (Table B3) as well as for every new cartridges, a new static-mixer shall be used.
s L

Prior to inserting the reinforcing bar into the filled bore hole, the position of the
embedment depth shall be marked (e.g. with tape) on the reinforcing bar and insert

bar in empty hole to verify hole and depth ..
The reinforcing bar should be free of dirt, grease, oil or other foreign material.

% g Prior to dispensing into the anchor hole, squeeze out separately the mortar until it
- shows a consistent grey colour, but a minimum of three full strokes, and discard non-
uniformly mixed adhesive components.

RESINA VINILESTER + SIN ESTIRENO LUSAN for rebar connection

Intended Use Annex B 7

Installation instruction: Cleaning tools and
Preparation of bar and cartridge
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D) Filling the bore hole

6. Starting from the bottom or back of the cleaned bore hole fill the hole with adhesive,

. Lidi g until the level mark at the mixer extension (see below) is visible at the top of the hole.
ﬁ For embedment larger than 190 mm an extension nozzle shall be used.
”— Slowly withdraw the static mixing nozzle and using a piston plugs during injection of
E ‘ the mortar, helps to avoid creating air pockets.

For overhead and horizontal installation and bore holes deeper than 240 mm a
piston plug and the appropriate mixer extension must be used.

_‘ﬂ Observe the gel-/ working times given in Table B3.

Table B6: Piston plugs, max anchorage depth and mixer extension

Cartridge: Cartridge:
Tension Drill All sizes side-by-side (825 ml)
Bar size anchor bit - & P::I(;n Hand or battery tool Pneumatic tool Pneumatic tool
() HD, Mixer Mixer Mixer
¢ HDB CcD hv,max extension hv,max extension by max extension
[mm] [mm] [mm] [em] [em] [em]
8 12 ] - - 80 80 VL 10/0,75
10 14 - VS14 100 ’
12 ZA-M12 16 VS16 70 100 120
14 18 VS18 140
16 ZA-M16 20 VS20 160
20 ZA-M20| 25 26 | VS25 VL 10/0,75 20 VL 10/0,75
22 28 VS28 VL 16/1,8
200
24 32 VS32 50
25 ZA-M24 32 VS32 50
28 35 VS35
200
32 40 VS40
l level mark
N EEEEEE ﬂ]
. {m N
_ éV, -ee,ges i

Injection tool must be marked by mortar level mark £ and anchorage depth L, resp. Lo ges with tape or marker.
Quick estimation: £, =1/3-¢,,

Continue injection until the mortar level mark £ becomes visible.

2

2
Optimum mortar volume: £, = £, resp. £ e -[1,2-%—0,2} [mm]
0

RESINA VINILESTER + SIN ESTIRENO LUSAN for rebar connection

Intended Use Annex B 8
Installation instruction: Filling the bore hole
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E) Inserting the rebar

Push the reinforcing bar into the anchor hole while turning slightly to ensure

positive distribution of the adhesive until the embedment depth is reached.

The bar should be free of dirt, grease, oil or other foreign material.

Be sure that the bar is inserted in the bore hole until the embedment mark is at the
concrete surface and that excess mortar is visible at the top of the hole. If these
requirements are not maintained, the application has to be renewed. For overhead
installation fix embedded part (e.g. wedges).

Observe gelling time tgel. Attend that the gelling time can vary according to the base
material temperature (see Table B3).

Do not move or load the bar until full curing time tcure has elapsed (attend Table
B3).

RESINA VINILESTER + SIN ESTIRENO LUSAN for rebar connection

Intended Use

Installation instruction: Inserting rebar
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Table C1:

Minimum anchorage length and minimum lap length

The minimum anchorage length fbmin and the minimum lap length /Zo,min according to
EN 1992-1-1:2004+AC:2010 (/bmin acc. to Eq. 8.6 and Eq. 8.7 and /o,min acc. to Eqg. 8.11) shall be multiply
by the amplification factor aus according to Table C1.

Amplification factor au related to concrete class and drilling method

Concrete class

Drilling method

Bar size

Amplification factor aup

C12/15 to C50/60

Hammer drilling (HD), hollow

drilling (HDB) and
compressed air drilling (CD)

8 mm to 32 mm
ZA-M12 to ZA-M24

1,0

Table C2: Reduction factor ks for all drilling methods

Amplification factor au, Reduction factor ko
Design values of ultimate bond resistance foa,pir

Rebar - & Concrete class
b C12/15 | C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
81025 mm 10
ZA-M12 to ZA-M24 ’
28 to 32 mm 1,0 | 092 | 086
Table C3: Design values of the ultimate bond stress fva,pir in N/'mm? for all
drilling methods and for good conditions
fod,PIR = Kb - fbd
with
fbd: Design value of the ultimate bond stress in N/mm2 considering the concrete classes
and the rebar diameter according to EN 1992-1-1:2004+AC:2010.
(for all other bond conditions multiply the values by 0.7)
kb: Reduction factor according to Table C2
Rebar - & Concrete class
) C12/15 | C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
810 25 mm
ZA-M12 16 ZA-M24 1,6 2,0 2,3 2,7 3,0 3,4 3,7 4,0 4,3
2810 32 mm 1,6 2,0 2,3 2,7 3,0 34 3,7 3,7 3,7
RESINA VINILESTER + SIN ESTIRENO LUSAN for rebar connection
Performances Annex C 1
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classes C12/15 to C50/60, (all drilling methods):

fbd,fi = kfi(e) ' fbd,PIR *Ye / Y, i

e Temperature in °C in the mortar layer.
ki(©) Reduction factor at increased temperature.

according to EN 1992-1-1:2004+AC:2010.

fod,fi.

bond conditions:

1,20

1,00

0,80

Example for
C20/25

0,60

Reduction factor kg(8) [-]

0,40

0,20

0,00 : !
0 50 100 150

Temperature [°C]

200

For evidence at increased temperature the anchorage length shall be calculated according to
EN 1992-1-1:2004+AC:2010 Equation 8.3 using the temperature-dependent design value of ultimate bond stress

250

Design value of the ultimate bond stress fud,i at increased temperature for concrete

The design value of the bond stress fua,i at increased temperature has to be calculated by the following equation:

with:  ©<243°C: k() = 18,88 - e€--0018/(f 4oz - 4,3)<1,0
0 > 243°C: ki(B) =0
fod. i Design value of the ultimate bond stress at increased temperature in N/mm?2

foa,PIR Design value of the bond stress in N/mm? in cold condition according to Tabie C3
considering the concrete classes, the rebar diameter, the drilling method and the bond conditions

Yo = 1,5, recommended partially safety factor according to EN 1992-1-1:2004+AC:2010
YMfi = 1,0, recommended partially safety factor according to EN 1992-1-2:2004+AC:2008

Example graph of Reduction factor kri(8) for concrete classes C20/25 for good

300

RESINA VINILESTER + SIN ESTIRENO LUSAN for rebar connection

Performances Annex C 2
Design value of ultimate bond stress fud,i at increased temperature
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exposure,

Table C4: Characteristic tension strength for tension anchor ZA under fire

concrete classes C12/15 to C50/60, according to Technical Report TR 020

Tension Anchor ZA-M12 ZA-M16

ZA-M20 ZA-M24

Steel, zinc plated (ZA vz)

R30 20
Ch teristi RE0 15
aracteristic ,
steel strength Crisfi | [N/mm?]
R90 13
R120 10
Stainless Steel (ZA A4 or ZA HCR)
R30 30
Re0 o5
Characteristic INfmm?]
steel strength G Ru.s/fi
R90 20
R120 16

Design value of the steel strength Grqs; Under fire exposure

equation:

Orasfi = ORis/fi / YMi

with:
G Risfi characteristic steel strength according to Table C4
M, fi partially safety factor according to EN 1992-1-2:2004+AC:2008

The design value of the steel strength Oras.i Under fire exposure has to be calculated by the following

RESINA VINILESTER + SIN ESTIRENO LUSAN for rebar connection

Performances

Design value of the steel strength Org,s,i for tension anchor ZA under fire
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