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Europeisk teknisk
bedgmmelse
(ETA)

Tilsiktet bruksomrade

Artikkelnummer

Bonded anchor consisting of a cartridge with injection mortar ESSVE ONE, or ONE-ICE and a steel element

ETA-18/0617 (2019-12-11) for use in: 302334
B e . cracked concrete strength classes C20/25 to C50/60. 302336
. uncracked concrete strength classes C20/25 to C50/60.
Bonded anchor consisting of a cartridge with injection mortar ESSVE ONE, ONE-ICE and a steel element for
use in:
i i i 302334
ETA-18/0642 (2018-10-08) . Masonry bl’lf:kS qeflne‘d in the ETA ‘ o
. For other bricks in solid masonry and in hollow or perforated masonry, the characteristic 302336
resistance of the anchor may be determined by job site tests according to EOTA Technical
Report TR 053 under consideration of the B-factor to ETA Annex C1, Table C1.
) ) System for vurderin .
Europeisk teknisk ¥ e g . . Teknisk(e)
og verifikasjon av Europeisk Teknisk bedgmmelsesorgan
bedgmmelse kontrollorgan
(ETA) byggevarers ytelser bedgmmelsesdokument (TAB) (NB)
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ETA-18/0642 (2018-10-08) 1 EAD 330076-00-0604, (2014-07) DEUTSCHES INSTITUT FUR BAUTECHNIK (DIBt) 1343 (FPC)
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YTELSESERKLARING

Nr: 18-ONE [NO]

Europeisk teknisk
bedgmmelse
(ETA)

Dimensjon
&
Materiale

Egenskap

Ytelse

ETA-18/0617 (2019-12-11)

Threaded rod M8 to M30
Rebar @8 to @32
Internal threaded rod IG-M6 to IG-M20

Characteristic resistance to tension load
(static and quasi-static loading)

Annex C1, C2, C4, C6

Characteristic resistance to shear load
(static and quasi-static loading)

Annex C1, C3, C5,C7

Displacements under short term and long-
term loading

Annex C8 - C10

Durability

Annex B1

Threaded rod M8 to M30 (except hot-dipped)

Characteristic resistance and displacements

Annex C2, C3, C6, C7

Rebar @8 to @32 for seismic performance category C1
Characteristic resistance and displacements NPD
for seismic performance category C2
Content, emission and/or release of dangerous NPD

substances

ETA-18/0642 (2018-10-08)

Threaded rod M8 to M16
1G-M6 to IG-M10

Characteristic values for resistance

Annex C6 — C45

Reduction B-factors for job-site testing

Annex C1

Displacements

Annex C5 - C45

Durability Annex B1
Reaction to fire Class Al
Content, emission and/or release of dangerous NPD

substances

Ytelser for denne byggevaren som er anfgrt ovenfor, er i overensstemmelse med de angitte ytelsene. Denne ytelseserklaeringen
er utarbeidet i overensstemmelse med forordning (EU) nr. 305/2011 under produsentens eneansvar, som anfgrt ovenfor.

Underskrevet for produsenten og pa dennes vegne:

Kista 2020-01-20

Viktor Bukowski
Product Developer/Technical expert — Fasteners

[ETA’s attached as appendixes]
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European Technical
Assessment

ETA-18/0617
of 11 December 2019

English translation prepared by DIBt - Original version in German language

General Part

Technical Assessment Body issuing the
European Technical Assessment:

Trade name of the construction product

Product family
to which the construction product belongs

Manufacturer

Manufacturing plant

This European Technical Assessment
contains

This European Technical Assessment is
issued in accordance with Regulation (EU)
No 305/2011, on the basis of

This version replaces

Deutsches Institut flir Bautechnik

Deutsches Institut fir Bautechnik
Injection system ESSVE ONE or
ESSVE ONE-ICE for concrete
Bonded fastener for use in concrete
ESSVE Produkter AB

Esbogatan 14

164 74 KISTA
SCHWEDEN

ESSVE Plant No. 671

31 pages including 3 annexes which form an integral part
of this assessment

EAD 330499-01-0601

ETA-18/0617 issued on 15 February 2019

KolonnenstraRe 30 B| 10829 Berlin | GERMANY | Phone: +493078730-0 | Fax: +493078730-320 | Email: dibt@dibt.de | www.dibt.de

784872.19

8.06.01-338/19



European Technical Assessment
ETA-18/0617 Page 2 of 31| 11 December 2019

English translation prepared by DIBt

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.

Z84872.19 8.06.01-338/19



European Technical Assessment
ETA-18/0617
English translation prepared by DIBt

Page 3 of 31| 11 December 2019

Specific Part
1 Technical description of the product

The "Injection System ESSVE ONE, ESSVE ONE-ICE for concrete” is a bonded anchor
consisting of a cartridge with injection ESSVE ONE or ESSVE ONE-ICE 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 1G-M6 to IG-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
3.1 Mechanical resistance and stability (BWR 1)
Essential characteristic Performance
Characteristic resistance to tension load See Annex
(static and quasi-static loading) Cl1ltoC3,C5,C7
Characteristic resistance to shear load See Annex
(static and quasi-static loading) C1,C4,C6,C8
Displacements See Anne
(static and quasi-static loading) C9toC 11
Characteristic resistance and displacements for seismic See Anne
performance categories C1 C12to C 16

3.2

784872.19

Characteristic resistance and displacements for seismic
performance categories C2

No performance assessed

Durability

See Annex B 1

Hygiene, health and the environment (BWR 3)

Essential characteristic

Performance

Content, emission and/or release of dangerous substances

No performance assessed

8.06.01-338/19




European Technical Assessment
ETA-18/0617 Page 4 of 31| 11 December 2019

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 fur Bautechnik.

Issued in Berlin on 11 December 2019 by Deutsches Institut fir Bautechnik

Dr.-Ing. Lars Eckfeldt beglaubigt:
p.p. Head of Department Baderschneider

Z84872.19 8.06.01-338/19
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English translation prepared by DIBt

Installation threaded rod M8 up to M30
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Installation reinforcing bar 8 up to ¢32
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Installation internal threaded anchor rod IG-M6 up to IG-M20
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hgs = effective anchorage depth
ho = depth of drill hole
hmin = minimum thickness of member

Injection System ESSVE ONE, ESSVE ONE-ICE for concrete

Product description
Installed condition

Annex A 1

784887.19
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English translation prepared by DIBt

Cartridge: ESSVE ONE or ESSVE ONE-ICE
150 ml, 280 ml, 300 ml up to 333 ml and 380 ml up to 420 ml cartridge (Type: coaxial)

Sealing/Screw cap —

Imnrint: FRQVF NNFE nr FQQVF NNIF.ICE nraraceinA

CRW 14W K @ A /_a oA (LD

T AL 40V ‘ ; |

Injection System ESSVE ONE, ESSVE ONE-ICE for concrete

A A2
Product description nnex

Injection system

784887.19 8.06.01-338/19
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English translation prepared by DIBt

Threaded rod M8, M10, M12, M16, M20, M24, M27, M30 with washer and hexagon nut

Lges

* Commercial standard threaded
rod with:

- Materials, dimensions and

mechanical properties acc.

=
df | het @ {@ Table A1
= - ) @ - Inspection certificate 3.1 acc.
Ly _

to EN 10204:2004
Marking of embedment
depth

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

—~

Marking Internal thread

|
<> 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

Injection System ESSVE ONE, ESSVE ONE-ICE for concrete

Product description Annex A 3
Threaded rod, internal threaded rod and filling washer

784887.19 8.06.01-338/19
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English translation prepared by DIBt

Table A1:

Materials

Part | Designation

| Material

- zinc plated

- sherardized

25 pum

Steel, zinc plated (Steel acc. to EN 10087:1998 or EN 10263:2001)
acc. to EN ISO 4042:1999 or

- hot-dip galvanised =40 pm acc. to EN ISO 1461:2009 and EN ISO 10684:2004+AC:2009 or
245pum acc. to ENISO 17668:2016

1 | Threaded rod

Property class

Characteristic
tensile strength

Characteristic
yield strength

Elongation at
fracture

acc. to
EN ISO 898-1:2013

fuk= 400 N/mm?2

fyk =240 N/mm?2

As > 8%

fuk= 400 N/mm?2

fyk = 320 N/mm?2

A5 > 8%

fuk =500 N/mm?

fyk = 300 N/mm?2

A > 8%

fuk =500 N/mm?

fyx = 400 N/mm?

A5 > 8%

fuk =800 N/mm?

fyk = 640 N/mm?2

As 2 8%

2 |Hexagon nut

acc. to
EN ISO 898-2:2012

for threaded rod class 4.6 or 4.8

5

for threaded rod class 5.6 or 5.8

for threaded rod class 8.8

3a |Washer

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

3b |Filling washer

Steel, zinc plated, hot-dip galvanised or sherardized

Internal threaded
anchor rod

Property class Characteristic Characteristic Elongation at
perty tensile strength | yield strength fracture

acc. to 5.8 | fuk=500 N/mm? [f,, = 400 N/mm? | A5 > 8%

EN ISO 898-1:2013 8.8 | fuk =800 N/mm? |f,, = 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)

Characteristic Characteristic Elongation at
Property class tensile strength | yield strength fracture
1 | Threaded rod"® 50 |fuk=1500 N/mm? |f, =210 N'mm? |Ag 2 8%
acc. to
f =700 N/mmz2 (f, =450 N/mm2 |Az 28%
EN ISO 3506-1:2009 70 ['uk yk 5
80 [fux=800 N/mm? |f,, =600 N/mm? |Ag=28%
ace. to 50 |for threaded rod class 50
13) .
2 |Hexagon nut EN I1SO 3506-1:2009 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 1SO 7089:2000, EN ISO 7093:2000 or EN ISO 7094:2000)

3b | Filling washer

Stainless steel A4, High corrosion resistance steel

Product description

Materials threaded rod and internal threaded rod

Property class Characteristic Characteristic Elongation at
perty tensile strength | yield strength fracture
4 |Internal threaded acc. to 50 [fuc=500 N/mm? |f,, =210 N/mm? |Ag>8%
anchor rod"? EN ISO 3506-1:2009 70 |fuc=700 NNmm? [f,, = 450 N'mm? |Ag > 8%
" Property class 70 for threaded rods up to M24 and Internal threaded anchor rods up to I1G-M16,
2 for 1G-M20 only property class 50
% Property class 80 only for stainless steel A4
Injection System ESSVE ONE, ESSVE ONE-ICE for concrete
Annex A 4

784887.19
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English translation prepared by DIBt

Reinforcing bar @ 8, & 10, & 12, & 14, & 16, & 20, & 25, & 28, & 32

|
.

Minimum value of related rip area fg nin 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

N N N [N N N N \ N b N b N ) N\ ™ N\
\\ V\\ | NN N NN NN IR N A R DN DN N R AN \\ N N N\
AR AR AR A R A TR A TR A TR A U R TR AR N\ AN SRR
\ . \\ \ \\ N \ \ \ \\ N O\ \\ Q 2 \\ \\ ) . \ \ \ N Q \ \\\ \ \ \ \\
L \ N LN LN N Lo N | N | AU N W S
L Pef N

Part |Designation Material

Reinforcing bars

Bars and de-coiled rods class B or C
fyand k according to NDP or NCL of EN 1992-1-1/NA

fu=foc= k'fyk

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

Injection System ESSVE ONE, ESSVE ONE-ICE for concrete

Product description
Materials reinforcing bar

Annex A5

784887.19

8.06.01-338/19
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English translation prepared by DIBt

Specifications of intended use

Anchorages subject to:
- Static and quasi-static loads: M8 to M30, Rebar &8 to @32, 1G-M6 to IG-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.

+ Non-cracked concrete: M8 to M30, Rebar &8 to @32, 1G-M6 to IG-M20.

- Cracked concrete: M8 to M30, Rebar &8 to @32, 1G-M6 to IG-M20.

Temperature Range:

« I: -40°Cto +40 °C (max long term temperature +24 °C and max short term temperature +40 °C)
+ 1 -40°Cto +80 °C (max long term temperature +50 °C and max short term temperature +80 °C)
« Il - 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 llI
- 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, 1G-M6 to 1G-M20.

+ Flooded holes (not sea water): M8 to M16, Rebar &8 to J16, IG-M6 to IG-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.

Injection System ESSVE ONE, ESSVE ONE-ICE for concrete

A B1
Intended Use nnex

Specifications

784887.19 8.06.01-338/19
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Intended Use
Installation parameters

Table B1: Installation parameters for threaded rod

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Outer diameter of anchor Gnom [MM] = 8 10 12 16 20 24 27 30
Nominal drill hole diameter do[mm]=| 10 12 14 18 24 28 32 35

, Retmin [MM] =| 60 60 70 80 90 96 108 120
Effective embedment depth :

v P Netmax [MM] =| 160 200 240 320 400 480 540 600
Diameter of clearance dmml<| 9 12 | 14 | 18 | 22 | 26 | 30 | 33
hole in the fixture
Diameter of steel brush dp [Mm]=| 12 14 16 20 26 30 34 37
Maximum torque moment Tinst[NM]<| 10 20 40 80 120 160 180 200
Minimum thickness of member Rin [MM]| hg + 30 mm = 100 mm hes + 2dg
Minimum spacing Smin MM} 40 50 60 80 100 120 135 150
Minimum edge distance Cmin [MM] 40 50 60 80 100 120 135 150
Table B2: Installation parameters for rebar
Rebar size @8 | @10 | @12 | Z14 | D16 | D20 | D25 | & 28 | & 32
Outer diameter of anchor dnom [MM] = 8 10 12 14 16 20 25 28 32
Nominal drill hole diameter do [mm]=| 12 14 16 18 20 24 32 35 40

, Rgt min [MmM] =| 60 60 70 75 80 90 100 112 128
Effective embedment depth ’

v P e [MM] =| 160 | 200 | 240 | 280 | 320 | 400 | 500 | 580 | 640
Diameter of steel brush dp [MmM] 2| 14 16 18 20 22 26 34 37 41,5
Minimum thickness of her + 30 mm
member Fmin (M]3 100 mm Ner + 20
Minimum spacing Smin [MmM]| 40 50 60 70 80 100 125 140 160
Minimum edge distance Cmin [Mm]| 40 50 60 70 80 100 125 140 160

Table B3: Installation parameters for internal threaded anchor rod
Size internal threaded anchor rod IG-M6 IG-M8 | IG-M10 | IG-M12 | IG-M16 | IG-M20
Internal diameter of anchor do [mm] = 6 8 10 12 16 20
Outer diameter of anchor " dnom [MM] = 10 12 16 20 24 30
Nominal drill hole diameter do [MmM] = 12 14 18 22 28 35

. Nef min [MM] = 60 70 80 90 96 120
Effective embedment depth Mot [T = 500 540 320 200 280 500
Diameter of clearance
hole in the fixture dr [mm] = / 9 12 14 18 22
Maximum torque moment Tinst [NM] < 10 10 20 40 60 100
Thread engagement length lg [mm] =| 8/20 8/20 | 10/25 | 1230 | 16/32 | 20/40
min/max

. . het + 30 mm
Minimum thickness of member Rimin [MM] ; 100 mm het + 2dg
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
Injection System ESSVE ONE, ESSVE ONE-ICE for concrete
Annex B 2

784887.19
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Internal

do

db,min

Threaded - dp ! Piston |Installation direction and use
Rod | Reber | threaded lprinbit-@ gugn g | min |t bl
[mm] [mm] [mm] [mm] mm]|  [mm] ‘ # t
M8 10 RBT10| 12 10,5
M10 8 IG-M6 12 RBT12| 14 12,5 No piston plug required
M12 10 IG-M8 14 RBT14| 16 14,5
12 16 RBT16| 18 16,5
M16 14 IG-M10 18 RBT18| 20 18,5 VS18
16 20 RBT20| 22 20,5 V820
M20 20 IG-M12 24 RBT24| 26 24,5 VS24 hee > he >
M24 IG-M16 28 RBT28| 30 28,5 VS28 ZSOefmm ZSOemm all
M27 25 32 RBT32| 34 32,5 V832
M30 28 IG-M20 35 RBT35| 37 35,5 VS35
32 40 RBT40| 41,5 40,5 VS40

{
9

ALY I HIVHTTUIAQUnNTU LW v CLISE

=
)

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

Steel brush RBT

Drill bit diameter (d,): all diameters

Injection System ESSVE ONE, ESSVE ONE-ICE for concrete

Intended Use
Cleaning and setting tools

Annex B 3

784887.19
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Installation instructions

Drilling of the bore hole

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.

Injection System ESSVE ONE, ESSVE ONE-ICE for concrete

Intended Use
Installation instructions

Annex B 4

784887.19
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Intended Use Annex B 5

Installation instructions (continuation)

784887.19 8.06.01-338/19
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Table B5: Maximum working time and minimum curing time
ESSVE ONE
Concrete temperature Gelling- / working time Mi;\r:?:lynlg;l::i?egt; i1r)ne
-10°C o -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

ESSVE ONE-ICE

" 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

Concrete temperature Gelling- / working time Mim’:;’y’tg:gzg‘: i1r)ne
-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 10 h
-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.
Injection System ESSVE ONE, ESSVE ONE-ICE for concrete
Annex B 6

Intended Use
Curing time

784887.19
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Table C1: Characteristic values for steel tension resistance and steel shear resistance of threaded
rods

Size M3 M10 | M12 | M16 | M20 | M24 | M27 | M30

Cross section area |As  |mm2| 366 | 58 |84,3| 157 | 245 | 353 | 450 | 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 NRk,S [kN] |29 (27)|46 (43)| 67 125 | 196 | 282 | 368 | 449

Stainless steel A2, A4 and HCR, class 50 NRk,s [kN] 18 29 42 79 123 | 177 | 230 | 281

Stainless steel A2, A4 and HCR, class 70 NRk,s [kN] 26 41 59 110 | 171 247 - -

Stainless steel A4 and HCR, class 80 NRk,s [kN] 29 46 67 126 | 196 | 282 - -

Characteristic tension resistance, Partial factor %

Steel, Property class 4.6 and 5.6 YMs,N | [-] 2,0

Steel, Property class 4.8, 5.8 and 8.8 YMsN |[-] 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 YMsN |[-] 1,6

Characteristic shear resistance, Steel failure "

e 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 - -

= Stainless steel A4 and HCR, class 80 VORk,s [kN] | 15 23 34 63 98 141 - -
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

f—:) 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 - -
Stainless steel A4 and HCR, class 80 MORK,S [Nm][ 30 59 105 | 266 | 519 | 896 - -

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,V [-] 1,33

Y Values are only valid for the given stress area As. Values in brackets are valid for undersized threaded rods with smaller
stress area A for hot-dip galvanised threaded rods according to EN ISO 10684:2004+AC:2009.
% in absence of national regulation

Injection System ESSVE ONE, ESSVE ONE-ICE for concrete

Annex C 1
Performances

Characteristic values for steel tension resistance and steel shear resistance of threaded
rods
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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
Non-cracked concrete Kucr,N [-] 1.0
Cracked concrete KerN [ 7.7
Edge distance Cer,N [mm] 1,5 heg
Axial distance Scr.N [mm] 2CerN
Splitting
hhe 2 2,0 1,0 heg
Edge distance 2,0>h/hg>13 Cer,sp [mm] 2-hg (2,5 - Lw
K Nt )
hhgr< 1,3 2,4 hy
Axial distance Scr,sp [mm] 2 Cerop

Injection System ESSVE ONE, ESSVE ONE-ICE for concrete

Performances

Characteristic values for Concrete cone failure and Splitting with all kind of action

Annex C 2
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Performances

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

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 Npi s [KN] A fk (or see Table C1)
Partial factor YMs,N [-] see Table C1
Combined pull-out and concrete failure
Characteristic bond resistance in hon-cracked concrete C20/25
I:  40°C/24°C 10 12 12 12 12 11 10 9
(]
S . goec/s0°c [P Wel 75| 9 | 9| 9| 9 |85]|75]65
S concrete
© ll: 120°C/72°C 55|65 |65 |65|65]|65]| 55|50
% TRk, ucr [N/mma2]
5 |1 40°C/24°C 75185 | 85| 85
@
I ) o o flooded bore No Performance
G II:  80°C/50°C hole 55|65 |65 | 65 Assessed (NPA)
lll: 120°C/72°C 40 | 50 | 50 | 50
Characteristic bond resistance in cracked concrete C20/25
I: 40°C/24°C 40 [ 50 | 55 | 55| 55| 55|65 |65
(0]
o . 8oec/50°C [Py Wet 25 | 35 | 40 | 40 | 40 | 40 | 45 | 45
S concrete
© ll: 120°C/72°C 20| 25|30 (30]30]|30{|35] 35
2 TRk,cr [N/mm?]
5 |t 40°C/24°C 40 | 40 | 55 | 55
o
£ ) o o flooded bore No Performance
2 Il 80°C/50°C |5 25130 ] 40|40 Assessed (NPA)
lll: 120°C/72°C 20 | 25 | 3,0 | 3,0
Reduktion factor Wosus in cracked and non-cracked concrete C20/25
o I:  40°C/24°C 0,73
2 ° Dry, wet
SS . R o concrete and 0
qé 5 ll: 80°C/50°C | o ledbore |V sus ] 0,65
hol
© e 1200c/72°C | 0° 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 v [ 1,0 | 1,2
for flooded bore hole Inst 1,4 NPA
Injection System ESSVE ONE, ESSVE ONE-ICE for concrete
Annex C 3
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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 | VOzys | [kN] 0,6 - Ag - fi (or see Table C1)

gr?aracteristic shear resistance

Stanloss Siod N> AdandHOR al | Rks | TN 05+ As * fuy (or see Table C1)

classes

Partial factor YMs,V [-] see Table C1

Ductility factor k, [-] 1,0

Steel failure with lever arm

Characteristic bending moment MOzs | [Nm] 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 It [mm] min(hgg; 12+ dpo) min(hgs; 300mm)
Qutside diameter of fastener dnom [mm] 8 10 12 16 20 24 27 30
Installation factor Yinst [-] 1,0

Injection System ESSVE ONE, ESSVE ONE-ICE for concrete

Performances
Characteristic values of shear loads under static and quasi-static action

Annex C 4
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Table C5:

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

Anchor size internal threaded anchor rods

| IG-M6 | I1G-M8 [ IG-M10 | IG-M12 [ IG-M16 [ 1G-M20

Steel failure”

Characteristic tension resistance, 5.8 NRiks | [kN] 10 17 29 42 76 123
Steel, strength class 88 |Nmks | [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 ? NRks [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 non-cracked concrete C20/25
o I:  40°C/24°C Dry, wet 12 12 12 12 11 9
; N II:  80°C/50°C con’crete 9 9 9 9 8,5 6,5
% “g’; . 120°C/72°C S TR [N/mm?] 6,5 6,5 6,5 6,5 6,5 5,0
£C . 40°C/24°C flooded bore o 85 85 85 No Performance Assessed
K Il: 80°C/50°C hole 6,5 6,5 6,5 (NPA)
lll: 120°C/72°C 50 5,0 50
Characteristic bond resistance in cracked concrete C20/25
o I:  40°C/24°C 50 55 55 55 55 6,5
g . ° ° Dry, wet
= II:  80°C/50°C concrete 3,5 4,0 4,0 4,0 4,0 4,5
@ 5 1 120°C/72°C T N/mm? 25 3,0 3,0 3,0 3,0 3,5
8§ 1. 40°C/24°C Rier - [IN/mm#—> 3 55 55
£ - S S flooded bore No Performance Assessed
K II:  80°C/50°C hole 3,0 4,0 4,0 (NPA)
lll: 120°C/72°C 25 3,0 3,0
Reduktion factor ‘Vosus in cracked and non-cracked concrete C20/25
(0]
% . I:  40°C/24°C Dry, wet 0,73
=D . o o concrete and | o
agg ll:  80°C/50°C flooded bore |V sus [] 0,65
2 lll: 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 ; X 1,2
for flooded bore hole Yinst [ 1.4 [ NPA

# For IG-M20 strength class 50 is valid

Y 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.

Injection System ESSVE ONE, ESSVE ONE-ICE for concrete

Performances

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

Annex C 5
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Table C6: Characteristic values of shear loads under static and quasi-static action

Anchor size for internal threaded anchor rods IG-M6 | IG-M8 | IG-M10 | IG-M12 | IG-M16 1G-M20
Steel failure without lever arm"
Characteristic shear resistance, -8 Voo | [kN] 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, VOrks | [KN] 7 13 20 30 55 40
Strength class 70?
Partial factor TMs,V [] 1,56 2,38
Ductility factor k7 [-] 1,0
Steel failure with lever arm”
Characteristic bending moment, 98 MO s | [Nm] 19 37 66 167 325
Steel, strength class 8.8 MOgcs | [Nm] 12 30 60 105 267 519
Partial factor, strength class 5.8 and 8.8 | Ymsv [ 1,25
Characteristic bending moment,
Stainless Steel A4 and HCR, MORK,S [Nm] 11 26 52 92 233 456
Strength class 70?
Partial factor TMs,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 lg [mm] min(hgf; 12 * dpom) (hgs; 300mm)
Outside diameter of fastener dnom [mm] 10 12 16 20 24 30
Installation factor Yinst [ 1,0

8 For IG-M20 strength class 50 is valid

Y 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.

Injection System ESSVE ONE, ESSVE ONE-ICE for concrete

Performances

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

Annex C 6
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Table C7: Characteristic values of tension loads under static and quasi-static action

Anchor size reinforcing bar | o8 |[@10[@12|@14|016 | @20 | @25 (@28 | @ 32
Steel failure

Characteristic tension resistance NRk.s [kN] Ag T

Cross section area A [mm? | 50 | 79 | 113 | 154 | 201 | 314 | 491 | 616 | 804
Partial factor YMs,N [-] 1,47

Combined pull-out and concrete failure

Characteristic bond resistance in non-cracked concrete C20/25

o I:  40°C/24°C Dry, wet 10 12 12 12 12 12 11 10 | 8,5
= Il:  80°C/50°C con’crete 7,5 9 9 9 9 9 80 | 70 | 6,0
gqé'; lll: 120°C/72°C T (N/mm2] 55 65|65 |65 |65 |65 | 60| 50|45
gg . 40°C/24°C flooded Flouer 75 | 85 | 85 185 8,5 No Performance
® i re0Grare] Pore o 4050 [ 50 [ 6o oo | Assessed(NPA
Characteristic bond resistance in cracked concrete C20/25
o I: 40°C/24°C Dry, wet 40 | 50 | 55 | 55 | 55| 55| 55|65 |65
= Il: 80°C/50°C n’crete 25 [ 3540 | 40 | 40 | 40 | 40 | 45 | 45
S & i 120°C/72°C | ©° . (Nimma |20 [ 25 180130 13013030[35][35
gg . 40°C/24°C flooded Flcer 40 | 40 | 55 1 55 5.5 No Performance
2@ Il: 80°C/50°C bore hole 25 | 30 | 40 | 40 | 40 Assessed (NPA)
lll: 120°C/72°C 20 | 25 30|30 ] 30

Reduktion factor \|IOSUS in cracked and non-cracked concrete C20/25
S It 40°C/24°C  |Dry, wet 0,73
Tg concrete 0
g £ II: 80°C/50°C |and Wsus [] 0,65
£ = flooded
ﬁ’ I1l: 120°C/72°C | pore 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 Tinst [ 1,4 | NPA

£, shall be taken from the specifications of reinforcing bars
2 in absence of national regulation

Injection System ESSVE ONE, ESSVE ONE-ICE for concrete

Performances Annex C 7

Characteristic values of tension loads under static and quasi-static action
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Table C8: Characteristic values of shear loads under static and quasi-static action

Anchor size reinforcing bar g8 10|12 |14 | 216 (D20 | D25| D28 | & 32
Steel failure without lever arm

Characteristic shear resistance VORK,S [KN] 0,50 - Ag - fiy”

Cross section area Ag [mm?2] 50 79 | 113 | 154 | 201 | 314 | 491 | 616 804
Partial factor sV | [] 1,57

Ductility factor k7 [] 1,0

Steel failure with lever arm

Characteristic bending moment MOz s | INM] 1.2« Wy » iy

Elastic section modulus Wy [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(hgs; 12 * dpyom) min(hgs; 300mm)
Outside diameter of fastener dnom [mm] 8 10 12 14 16 20 25 28 32
Installation factor Yinst [-] 1,0

" 1. shall be taken from the specifications of reinforcing bars
% in absence of national regulation

Injection System ESSVE ONE, ESSVE ONE-ICE for concrete

Performances

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

Annex C 8
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Table C9: Displacements under tension load" (threaded rod)
Anchor size threaded rod M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
Non-cracked concrete C20/25 under static and quasi-static action
Temperature range | wo-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 |5, factor |[mm/(N/mm?)] 0,030 | 0,033 | 0,037 | 0,045 | 0,052 | 0,060 | 0,065 | 0,071
Temperature range | wo-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 |5 -factor | [mm/(N/mm2)] 0,072 | 0,081 | 0,090 | 0,108 | 0,127 | 0,145 | 0,159 | 0,172
Temperature range | wo-factor | [mm/(N/mm?)] 0,050 | 0,056 | 0,063 | 0,075 | 0,088 | 0,100 | 0,110 | 0,119
I1:120°G/72°C | 5 -factor | [mm/(N/mm?)] 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 | Sno-factor | [mm/(N/mm?)] 0,090 0,070
I:40°C/24°C |5 factor |[mm/(N/mm?)] 0,105 0,105
Temperature range |Ono-factor | [mm/(N/mm?)] 0,219 0,170
I1: 80°C/50°C |5, -factor | [mm/(N/mm2)] 0,255 0,245
Temperature range | Svo-factor | [mm/(N/mm?)] 0,219 0,170
I1:120°CG/72°C | 5 -factor | [mm/(N/mm?)] 0,255 0,245

Y Calculation of the displacement
Sno = dno-factor - 1; 1: action bond stress for tension
SNw = dno-factor - 1;

Table C10: Displacements under shear load” (threaded rod)

Anchor size threaded rod M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
Non-cracked 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 Sv.-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 dyo-factor | [mm/kN] 0,12 | 0,12 | 0,11 | 0,10 | 0,09 | 0,08 | 0,08 | 0,07
ranges Sv.-factor | [mm/kN] 0,18 0,18 0,17 0,15 0,14 0,13 0,12 0,10

Y Calculation of the displacement
dvop = dyo-factor - V; V: action shear load
dv,, = Oy,-factor - V;

Injection System ESSVE ONE, ESSVE ONE-ICE for concrete

AnnexC9
Performances

Displacements (threaded rods)
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Performances

Displacements (Internal threaded anchor rod)

Table C11: Displacements under tension load” (Internal threaded anchor rod)
Anchor size Internal threaded anchor rod 1G-M6 1G-M8 1G-M10 1G-M12 1G-M16 1G-M20
Non-cracked concrete C20/25 under static and quasi-static action
Temperature range | Sno-factor [mm/(N/mm2)] 0,023 0,026 0,031 0,036 0,041 0,049
I 40°C/24°C Sne-factor [mm/(N'mm32)] | 0,033 0,037 0,045 0,052 0,060 0,071
Temperature range | Sno-factor [mm/(N/mm?)] 0,056 0,063 0,075 0,088 0,100 0,119
I: 80°C/50°C Sna-factor [mm/(N/mm3)] | 0,081 0,090 0,108 0,127 0,145 0,172
Temperature range | dno-factor [mm/(N/mm?2)] 0,056 0,063 0,075 0,088 0,100 0,119
l11: 120°C/72°C | §,-factor [mm/(N/mm3)] | 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/mm3)] 0,090 0,070
|: 40°G/24°C S-factor [mm/(N/mm3)] | 0,105 0,105
Temperature range | Sno-factor [mm/(N/mm3)] 0,219 0,170
I1: 80°C/50°C Sn.-factor [mm/(N/mm3?)] | 0,255 0,245
Temperature range | Sno-factor [mm/(N/mm?)] 0,219 0,170
[1: 120°C/72°C | §.-factor [mm/(N/mm?)] | 0,255 0,245
" Calculation of the displacement
dno = dno-factor - t; 7: action bond stress for tension
SN = One-factor - 1;
Table C12: Displacements under shear load" (Internal threaded anchor rod)
Anchor size Internal threaded anchor rod 1G-M6 1IG-M8 IG-M10 IG-M12 IG-M16 1G-M20
Non-cracked and cracked concrete C20/25 under static and quasi-static action
All temperature Svo—factor [mm/kN] 0,07 0,06 0,06 0,05 0,04 0,04
ranges dy.-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
dv,, = dv,,-factor - V;
Injection System ESSVE ONE, ESSVE ONE-ICE for concrete
Annex C 10
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Performances

Displacements (rebar)

Table C13: Displacements under tension load" (rebar)
Anchor size reinforcing bar o8 | @10 | ¥12 | @14 | @16 | D20 | D25 | & 28 | & 32
Non-cracked concrete C20/25 under static and quasi-static action
Temperature dno-factor | [mm/(N/mm32)] | 0,021 | 0,023 | 0,026 | 0,028 | 0,031 | 0,036 | 0,043 | 0,047 | 0,052
range I: 40°C/24°C | 5, _factor | [mm/(N/mm?)] | 0,030 | 0,033 | 0,037 | 0,041 | 0,045 | 0,052 | 0,061 | 0,071 | 0,075
Terrgﬁg;altlll”e dno-factor | [mm/(N/mm32)] [ 0,050 | 0,056 | 0,063 | 0,069 | 0,075 | 0,088 | 0,104 | 0,113 | 0,126
80°C/50°C Snw-factor | [mm/(N/mm2)] | 0,072 | 0,081 | 0,090 | 0,099 | 0,108 | 0,127 | 0,149 | 0,163 | 0,181
Ti?ﬁ;ﬁwre dno-factor | [mm/(N/mm?2)] [ 0,050 | 0,056 | 0,063 | 0,069 | 0,075 | 0,088 | 0,104 | 0,113 | 0,126
120°C/72°C dne-factor | [mm/(N/mm2)] | 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 dno-factor | [mm/(N/mm3)] 0,090 0,070
range I: 40°G/24°C | 5 _factor | [mm/(N/mm?)] 0,105 0,105
Temperatl{re dno-factor | [mm/(N/mm?2)] 0,219 0,170
861232(;1'0 dnw-factor | [mm/(N/mm3)] 0,255 0,245
Tergr?geé&ﬁ]t{fe Suo-factor | [mm/(N/mm2)] 0,219 0,170
120°C/72°C Snwo-factor | [mm/(N/mm?2)] 0,255 0,245
" Calculation of the displacement
Sno = dno-factor - t; T: action bond stress for tension
ONe = ONs-factor - 7;
Table C14: Displacement under shear load" (rebar)
Anchor size reinforcing bar @8 | @10 | 12 | @14 | ©16 | D20 | D25 | D28 | @32
Non-cracked concrete C20/25 under static and quasi-static action
All temperature dyo-factor | [mm/kN] 0,06 | 0,056 | 0,06 | 0,04 | 0,04 | 0,04 | 0,03 | 0,03 | 0,03
ranges f’é’;ior [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
All temperature dvo-factor | [mm/kN] 0,12 | 0,12 | 0,11 0,11 0,10 | 0,09 | 0,08 | 0,07 | 0,06
ranges ?gé;or [mm/kN] 0,18 | 0,18 | 0,17 | 0,16 | 0,15 | 0,14 | 0,12 | 0,11 0,10
" Calculation of the displacement
dvo = dvo-factor - V; V: action shear load
Sv. = dv,-factor - V;
Injection System ESSVE ONE, ESSVE ONE-ICE 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 [kN] 1,0 * Npg s
Partial factor YMs,N [] see Table C1
Combined pull-out and concrete failure
Characteristic bond resistance in non-cracked and cracked concrete C20/25
. 40°C/24°C 25 | 3,1 37|37 | 37| 38| 45| 45
g Dry, wet
(@] . 0, o )
g II:  80°C/50°C concrete 16 | 22 | 27 | 27 | 2,7 | 28 | 31 3,1
o ll: 120°C/72°C 13|16 | 20| 20 | 20 | 21 24 | 24
% TRk,eq [N/mm?]
o | 40°C/24°C 25| 25| 37 | 3,7
o
IS . o o flooded bore No Performance
G II:  80°C/50°C hole 16 | 1,9 | 27 | 2,7 Assessed (NPA)
lll: 120°C/72°C 13|16 | 20 | 2,0

Reduktion factor ‘l’osus in cracked and non-cracked concrete C20/25

[ . (e} o

% . I:  40°C/24°C Dry, wet 0,73

LS . o o concrete and 0 .

qé 5 !l 80°G/50°C | oded bore |V sus [-] 0,65

® l: 120°c/72°C |hole 0,57
Increasing factors for concrete C25/30 to C50/60 1,0
Concrete cone failure
Relevant parameter | see Table C2
Splitting
Relevant parameter | see Table C2
Installation factor
for dry and wet concrete " 1 1,0 ‘ 1,2
for flooded bore hole nst 1,4 NPA

Injection System ESSVE ONE, ESSVE ONE-ICE for concrete

Performances

Characteristic values of tension loads under seismic action (performance category C1)

Annex C 12
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Table C16: Characteristic values of shear loads under seismic action
(performance category C1)

Anchor size threaded rod M8 | M10 | M12 | M16 | M20 | M24 M27 M30
Steel failure without lever arm

E:She?;?r?itc?giﬁ)c shear resistance VRk,s,eq [kN] 070 - VORk,s

Partial factor TMs,V [-] see Table C1

Ductility factor ks [] 1,0

Steel failure with lever arm

Characteristic bending moment MORK,S,eq [N]m No Performance Assessed (NPA)

Concrete pry-out failure

Factor kg [] 2,0

Installation factor Yinst [-] 1,0

Concrete edge failure

Effective length of fastener lg [rr]m min(hgs; 12 * dyom) min(hg; 300mm)
Outside diameter of fastener dhom [rr]m 8 10 12 16 20 24 27 30
Installation factor Yinst [-] 1,0

Factor for annular gap Olgap [-] 05 (1,0)"

Annex A 3 is required

Y Value in brackets valid for filled annular gab between anchor and clearance hole in the fixture. Use of special filling washer

Injection System ESSVE ONE, ESSVE ONE-ICE for concrete

Performances
Characteristic values of shear loads under seismic action (performance category C1)

Annex C 13
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Table C17: Characteristic values of tension loads under seismic action
(performance category C1)

Anchor size reinforcing bar | o8 |[@10]|212[g14[16 [0 20|25 |28 | @ 32
Steel failure

Characteristic tension resistance NRKk s.eq [KN] 1,0+ Ag -

Cross section area A [mm? | 50 | 79 | 113 | 154 | 201 | 314 | 491 | 616 | 804
Partial factor YMs.N [] 1,4

Combined pull-out and concrete failure

Characteristic bond resistance in non-cracked and cracked concrete C20/25

o _40°CpaC T~ 25 [ 31 | 37 | 37 ] 37 | 37 | 38 | 45 | 45
5 - 80°C/50°C_| " e 16 | 22 | 27 | 27 | 27 | 27 | 28 | 31 | 3.
S O I 120°C/72°C 1.3 [ 16 | 20 | 20 | 20 | 20 | 21 | 24 | 24
8§ 1. 40°Cr4°C Rkeq  |INMM S s 137 {37 | 37

§ = 18 Qnor/EnoM ﬂOOded 4 ,R 4 ,0 ’)’7 ’),7 ’)’7 NO Performance

F Tl 120°C/72eC | POre hole 1,3 | 1,6 | 20 | 20 | 2,0 Assessed (NPA)

Reduktion factor ‘l’osus in cracked and non-cracked concrete C20/25

S 11 40°C/24°C | Dry, wet 0,73

Te concrete 0

g 2 It 80°C/50°C |and Vsus [-] 0,65

£ = flooded

S lll: 120°C/72°C | bore hole 0,57
Increasing factors for concrete C25/30 to C50/60 1,0
Concrete cone failure
Relevant parameter | see Table C2
Splitting
Relevant parameter | see Table C2
Installation factor
for dry and wet concrete _ g 1,2 | 1,2
for flooded bore hole Yinst [ 1.4 | NPA

£, shall be taken from the specifications of reinforcing bars
% in absence of national regulation

Injection System ESSVE ONE, ESSVE ONE-ICE for concrete

Annex C 14
Performances

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

Anchor size reinforcing bar g8 (@10(912|214 (216 | D20 | F25| & 28 | & 32
Steel failure without lever arm
Characteristic shear resistance VRkseq |[KN] 0,35« Ag * iy
Cross section area Ag [mm3] | 50 79 | 113 | 154 | 201 | 314 | 491 | 616 | 804
Partial factor YMs,V [] 1,59
Ductility factor k7 [ 1,0
Steel failure with lever arm
Characteristic bending moment MORK!S,eq [Nm] No Performance Assessed (NPA)
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(hgs; 300mm)
Outside diameter of fastener dnom [mm] 8 10 12 14 16 20 25 28 32
Installation factor Yinst [-] 1,0
Factor for annular gap Ogap [] 0,5 (1,0)%

" 1. shall be taken from the specifications of reinforcing bars
% in absence of national regulation
% 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

Injection System ESSVE ONE, ESSVE ONE-ICE for concrete

Performances

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

Annex C 15
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Table C19: Displacements under tension load" (threaded rod)
Anchor size threaded rod M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
Cracked and non-cracked concrete C20/25 under seismic C1 action
Temperature range | Sno-factor | [mm/(N/mm?)] 0,090 0,070
|: 40°C/24°C Sne-factor | [mm/(N/mm2)] 0,105 0,105
Temperatu re range SNo—faCtor [mm/(N/mmz)] 0,219 0,170
II: 80°C/50°C Su.-factor | [mm/(N/mm3)] 0,255 0,245
Temperatu re range dno-factor [mm/(N/mmz)] 0,219 0,170
II1:120°C/72°C |5, -factor | [mm/(N/mm?)] 0,255 0,245
Tahla OON- Nienlanamante 1ndar tancinn |nod1) (vahay)
1AVIC wWav. IJID'JICIUUIIIUIILQ UIIVTI WCl1Io1IvI Tvau \I CMGII
Anchor size reinforcing bar g8 Q10| 12 | 14 | D16 | D20 | @25 | D28 | & 32
Cracked and non-cracked concrete C20/25 under seismic C1 action
Temperature range | no-factor | [mm/(N/mm2)] 0,090 0,070
I: 40°C/24°C Sn-factor | [mm/(N/mma)] 0,105 0,105
Temperatu re range 6No‘faCt0r [mm/(N/mmz)] 0,219 0,170
II:80°C/50°C | 5,_-factor | [mm/(N/mm?)] 0,255 0,245
Temperature range | Sno-factor | [mm/(N/mm2)] 0,219 0,170
1:120°C/72°C | 5 -factor |[mm/(N/mm?)] 0,255 0,245
") Calculation of the displacement
dno = dno-factor - ; T: action bond stress for tension
SN = ONns-factor - 7;
Table C21:  Displacements under shear load” (threaded rod)
Anchor size threaded rod M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
Cracked and non-cracked concrete C20/25 under seismic C1 action
All temperature dyo-factor | [mm/kN] 0,12 | 0,12 | 0,11 0,10 | 0,09 | 0,08 | 0,08 | 0,07
ranges dv.-factor | [mm/kN] 0,18 | 0,18 | 0,17 | 0,15 | 0,14 | 0,13 | 0,12 | 0,10
Table C22:  Displacement under shear load” (rebar)
Anchor size reinforcing bar g8 | @10 | ©12 | ©14 | D16 | D20 | D25 | 28 | & 32
Cracked and non-cracked concrete C20/25 under seismic C1 action
All temperature SVO—factor [mm/kN] 0,12 0,12 0,11 0,11 0,10 0,09 0,08 0,07 0,06
ranges dy.-factor [ [mm/kN] 0,18 0,18 0,17 0,16 0,15 0,14 0,12 0,11 0,10
" Calculation of the displacement
dvo = dvo-factor - V; V: action shear load
dv., = dv,.-factor - V;
Injection System ESSVE ONE, ESSVE ONE-ICE for concrete
Annex C 16
Performances
Displacements under seismic C1 action (threaded rods and rebar)

784888.19

8.06.01-338/19




European Technical
Assessment

ETA-18/0642
of 8 October 2018

English translation prepared by DIBt - Original version in German language

General Part

Technical Assessment Body issuing the
European Technical Assessment:

Trade name of the construction product

Product family
to which the construction product belongs

Manufacturer

Manufacturing plant

This European Technical Assessment
contains

This European Technical Assessment is
issued in accordance with Regulation (EU)
No 305/2011, on the basis of

Deutsches Institut fiir Bautechnik

Deutsches Institut flir Bautechnik

ESSVE Injection system ONE or ONE ICE for Masonry

Metal Injection anchors for use in masonry

ESSVE Produkter AB
Esbogatan 14

164 74 KISTA
SCHWEDEN

ESSVE Plant No. 671

61 pages including 3 annexes which form an integral part
of this assessment

EAD 330076-00-0604

KolonnenstraRe 30 B| 10829 Berlin | GERMANY | Phone: +493078730-0 | Fax: +493078730-320 | Email: dibt@dibt.de | www.dibt.de

761546.18

8.06.04-649/18



European Technical Assessment
ETA-18/0642 Page 2 of 61 | 8 October 2018

English translation prepared by DIBt

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 ESSVE Injection System ONE or ONE ICE for masonry is a bonded anchor (injection type)
consisting of a mortar cartridge with injection mortar ESSVE ONE or ESSVE ONE ICE, a
perforated sleeve and an anchor rod with hexagon nut and washer. The steel elements are
made of zinc coated steel or stainless 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
3.1 Mechanical resistance and stability (BWR 1)

Essential characteristic Performance

Characteristic values for resistance See Annexes C 1to C 45

Displacements See Annex C 5to C 45
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

761546.18 8.06.04-649/18
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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 8 October 2018 by Deutsches Institut fur Bautechnik

Dr.-Ing. Lars Eckfeldt beglaubigt:
p.p. Head of Department Baderschneider
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Installation in hollow brick; threaded rod and Internal threaded rod with sleeve

i NN
1 //.-' 1 4 y ; .',:! i : ] q ! -|H’-!-|
d, 7 MTMSLW
1 S S . HH ; I - ! iEHHEH
v TN
. Net = Nnom ti J
h

Installation in solid brick; threaded rod and Internal threaded rod with sleeve

U Tinst‘max

Installation in solid brick; threaded rod and Internal threaded rod without sleeve

dD E :r <” M Tinst‘max
hO = hef = hnom
h
- h = thickness of member
do = nominal drill hole diameter ho = depth of drill hole depth at shoulder
tiix = thickness of fixture hes = effective anchorage depth
Tistmax = max installation torque moment hhom = overall embedment depth

ESSVE Injection system ONE, ONE ICE for masonry

N Annex A 1
Product description

Installed condition
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Table A1: Materials

Designation

Material

Steel, zinc plated 2 5 pm acc. to EN ISO 4042:1999 or Steel,
hot-dip galvanised = 40 pm acc. to EN 1SO 1461:2009 and EN ISO 10684:2004+AC:2009

Anchor rod

Steel, EN 10087:1998 or EN 10263:2001
Property class 4.6, 4.8, 5.6, 5.8, 8.8 acc.
EN 1993-1-8:2005+AC:2009

A > 8% fracture elongation

Hexagon nut, EN I1SO 4032:2012

Steel acc. EN 10087:1998 or EN 10263:2001

Property class 4 (for class 4.6, 4.8 rod) EN ISO 898-2:2012
Property class 5 (for class 5.6, 5.8 rod) EN ISO 898-2:2012
Property class 8 (for class 8.8 rod) EN ISO 898-2:2012

Washer, EN ISO 887:2006, EN ISO 7089:2000,
EN I1SO 7093:2000, or EN I1SO 7094:2000

Steel, zinc plated or hot-dip galvanised

Internal threaded rod

Steel, zinc plated
Property class 5.6, 5.8 and 8.8 EN 1SO 898-1:2013

Stainless steel

Anchor rod

Material 1.4401 / 1.4404 / 1.4571, EN 10088-1:2014,
Property class 70 EN ISO 3506-1:2009
Property class 80 EN 1SO 3506-1:2009

Hexagon nut, EN ISO 4032:2012

Material 1.4401 / 1.4404 / 1.4571 EN 10088-1:2014,
Property class 70 (for class 70 rod) EN ISO 3506-2:2009
Property class 80 (for class 80 rod) EN ISO 3506-2:2009

Washer, EN ISO 887:2006, EN 1SO 7089:2000,
EN ISO 7093:2000, or EN ISO 7094:2000

Material 1.4401, 1.4404 or 1.4571, EN 10088-1:2014

Internal threaded rod

Stainless steel: 1.4401 /1.4404 / 1.4571, EN 10088-1:2014
Property class 70 (for class 70 rod) EN ISO 3506-1:2009

High corrosion resistant steel (HCR)

Anchor rod

Material 1.4529 / 1.4565, EN 10088-1:2014,
Property class 70 EN ISO 3506-1:2009
Property class 80 EN ISO 3506-1:2009

Hexagon nut, EN 1SO 4032:2012

Material 1.4529 / 1.4565, EN 10088-1:2014,
Property class 70 (for class 70 rod) EN ISO 3506-2:2009
Property class 80 (for class 80 rod) EN ISO 3506-2:2009

Washer, EN ISO 887:2006, EN 1SO 7089:2000,
EN ISO 7093:2000, or EN ISO 7094:2000

Material 1.4529 / 1.4565, EN 10088-1:2014

Internal threaded rod

Stainless steel: 1.4529 / 1.4565, EN 10088-1:2014
Property class 70 (for class 70 rod) EN 1SO 3506-1:2009

Plastic sleeve

Perforated sleeve

Material: Polypropylene

ESSVE Injection system ONE, ONE ICE for masonry

Product description
Materials

Annex A 4

761022.18
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Table A2: Sleeve (Plastic)
SH 12x80 Ls = Nef = Nnom
SH 16x85 =
SH 20x85
i
ds i
'
il
]
SH 16x130
SH 20x130 Ls = Nef = oo =
SH 20x200 r 7
i
ds '
Pa
N i
Table A3: Sizes sleeve
(=} n 8 n 8 8
Sleeve E g 5 g g g
- - - N N N
Diameter of sleeve gs - [mm] 12 16 16 20 20 20
nom
Length of sleeve Lg [mm] 80 85 130 85 130 200
Effective anchorage depth e [mm] 80 85 130 85 130 200
Overall anchor embedment Nrom [mm] 80 85 130 85 130 200
Table A4: Steel
o
[T} o] -
Anchor rod = = = 0 e o ©
o o o = = = =
Outside diameter of anchor g‘ = [[mm]| 10" 12" 16" 8 10 12 16
nom
Diameter of internal thread do |[mm] 6 8 10 - - - -
Thread engagement length
Min/max e |[mm]| 8/20 8/20 10/25 - - - -
With sleeve: hef - 5mm hef + s, +|hef + ti +| hef + ty | hef + tiy
Total length of steel element lges | [mm] Without sleeve: hef 9.5 115 +175 | +20,0
" Internal threaded rod with metric external thread
ESSVE Injection system ONE, ONE ICE for masonry
A Annex A5
Product description
Sleeves

761022.18
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Specifications of intended use

Anchorages subject to:
- Static and quasi-static loads

Base materials:

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

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

- Hollow brick masonry (use category 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 or perforated masonry, the characteristic resistance of the
anchor may be determined by job site tests according to Technical Report TR 053 under consideration of the
B-factor according to Annex C1, Table C1.

Note: The characteristic resistance for solid bricks and autoclaved aerated concrete are also valid for larger brick sizes and
larger compressive strength of the masonry unit.

Temperature Range:

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

- Ty: - 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 categories in respect of installation and use:

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

- Category 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 transmitted 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 Technical Report TR 054, Design method A under the
responsibility of an engineer experienced in anchorages and masonry work.

- Ngkp = Nrip s€€ Annex C4 to C45; Ng, s see Annex C2; Ngy ,, see Technical Report TR 054

- Virip and Vi see Annex C4 to C45; Vg, s see Annex C2; Vg, see Technical Report TR 054

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

0 Npkpj=0,18* Npip and Ngypj = 0,18 * N (NRip = Nrip see Annex C4 to C45)
o] VHk‘c‘j =0,15" VRk,c and VRk,b,j =0,15"* VRk‘b (Vﬂk‘b and VRk.c see Annex C4 to 045)
- Application without sleeve installed 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 .

ESSVE Injection system ONE, ONE ICE for masonry

Intended Use Annex B 1

Specifications
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Installation: Steel Brush RBT

(without sleeve)

(LA
'l:l I (s
115

J‘i'l

Table B2: Installation parameters in autoclaved aerated concrete AAC and solid masonry

Anchor size M8 M10 | IG-M6 | M12 | IG-M8 | M16 |IG-M10
Nominal drill hole diameter do [mm] 10 12 14 18
Drill hole depth ho [mm] 80 90 100 100
Effective anchorage depth et [mm] 80 90 100 100
Minimum wall thickness Rimin [mm] hes + 30
Diameter of clearance
hole in the fixture di= | [mm] 9 12 / 14 9 18 12
RBT10 RBT12 RBT14 RBT18

Di f | h

iameter of steel brus & (mm] 12 14 16 20
Minimum diameter of steel brush domin | [mm] 10,5 12,5 14,5 18,5
Max installation torque moment Tinstmax | [Nm] 2 (14 for Mz DF)

Table B3: Installation parameters in solid and hollow masonry (with sleeve)

Intended Use

Installation parameters and cleaning brush

Anchor size M8 M8/ M10/IG-M6 | M12/ M16/1G-M8 / IG-M10
Sleeve
o [=} o
o n (3¢ ] n ™ o
@ ©Q - (o] ~— o~
> » > » bl >
(] (=] w (=] [=1 [=1
- - - N o N
Nominal drill hole diameter do [mm] 12 16 16 20 20 20
Drill hole depth ho [mm] 85 90 135 90 135 205
Effective anchorage depth Net [mm] 80 85 130 85 130 200
Minimum wall thickness Nmin [mm] 115 115 175 115 175 240
Diameter of clearance d < (mm] 9 7 (IG-M86) / 9 (IG-M8) /12 (IG-M10) /
hole in the fixture f 9 (M8) /12 (M10) 14 (M12) / 18 (M16)
Diameter of steel brush RBT12 RBT16 RBT20
do [mm] 14 18 22
Minimum diameter of steel brush | dy min [mm] 12,5 16,5 20,5
Max installation torque moment | Tistmax | [NM]
ESSVE Injection system ONE, ONE ICE for masonry
Annex B 4

761022.18
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Table B4: Maximum working time and minimum curing time

ESSVE ONE
b st 1| obertias © | Geling-working tme | MR = fg ndry
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 +5°C to +40°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

In wet base material the curing time must be doubled

Table B5: Maximum working time and minimum curing time
ESSVE ONE ICE

Temperature in th Temperature of . . . Minimum curing time in dr
iagg r?ltallieerial EI' ° : c:ftr?;;ee ° Gelling- / working time Ilj)asgumatge:ial"a’ o
0°C to +4°C 10 min 25h

+5°C to +9°C 0°C to +10°C 6 min 80 min

+10°C 6 min 60 min

In wet base material the curing time must be doubled

ESSVE Injection system ONE, ONE ICE for masonry

Intended Use Annex B 5
Gelling and Curing times
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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

Brick-No Installation & Use B-factor
and category Ta: 40°C / 24°C Ty: 80°C / 50°C Te: 120°C / 72°C
abbreviation w/d w/d w/d
d/d w/w dd w/w d/d w/w
1 ,
AACE For all sizes 0,95 0,86 0,81 0,73 0,81 0,73
2 dp< 14 mm 0,93 0,80 0,87 0,74 0,65 0,56
KS-NF dp2 16 mm 0,93 0,93 0,87 0,87 0,65 0,65
3 dg= 12 mm 0,93 0,80 0,87 0,74 0,65 0,56
KSL-3DF dg2 16 mm 0,93 0,93 0,87 0,87 0,65 0,65
4 dgs 12 mm 0,93 0,80 0,87 0,74 0,65 0,56
KSL-12DF dg2 16 mm 0,93 0,93 0,87 0,87 0,65 0,65
5
MZ-DF
6
Hiz-16DF
7
Porotherm Homebric
8
BGV-Thermo
9 ,
Calibric R+ For all sizes 0,86 0,86 0,86 0,86 0,73 0,73
10
Urbanbric
11
Brigue creuse C40
12
Blocchi Leggeri
13
Doppio Uni
14 dp12 mm 0,93 0,80 0,87 0,74 0,65 0,56
Bloc creux B40 dg2 16 mm 0,93 0,93 0,87 0,87 0,65 0,65
15 do< 12 mm 0,93 0,80 0,87 0,74 0,65 0,56
Solid light weight concrete dg2 16 mm 0,93 0,93 0,87 0,87 0,65 0,65
ESSVE Injection system ONE, ONE ICE for masonry
Annex C 1
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Table C2: Characteristic steel resistance

Performances

Characteristic resistance under tension and shear load — steel failure

Size IG-M6 | IG-M8 |IG-M10| M8 M10 M12 M16
Characteristic tension resistance
steel, property class 4.6 Necs | [KN] . . . 15 23 [ 4 [ e
TMs [] - 2,0
steel, property class 4.8 Nrgs | (KN] - - - 15 23 | 34 | 63
YM_& [-] - 1 !5
steel, property class 5.6 Npcs | [kN] 10 18 29 18 29 | 42 | 79
TMs [] 2,0 2,0
steel, property class 5.8 Naks | [kN] 10 17 29 18 29 | 42 | 79
Yuts [ 1,5 1,5
steel, property class 8.8 Necs | [KN] 16 27 46 29 46 | 67 | 126
YMj [-] 1 !5 1 !5
Stainless steel A4 / HCR, property class 70 Nris [kN] 14 26 4 26 H | 59 | 110
Vs [l 1,87 1,87
Stainless steel A4 / HCR, property class 80 News | (KN] 16 29 46 29 46 | 67 | 126
YM_S [-] 1 16 1 ,6
Characteristic shear resistance
Viak [kN] - - - 7 12 | 17 | 31
steel, property class 4.6 =
propery e | 0] : 1 .r|s7 |
V&K [kN] - - - 7 12 17 31
steel, property class 4.8 =
property TMs ] - 1 ,Ts |
VR [kN] 5 9 15 9 15 21 39
| | . =
steel, property class 5.6 e [ 167 167
Vaks | [kN] 5 9 15 9 15 | 21 | 39
steel, property class 5.8 e [ 1.25 125
Viak [kN] 8 14 23 15 23 | 34 | 63
| | . =
steel, property class 8.8 e [ 1.25 125
Stainless steel A4 / HCR, property class 70 Vaks [kN] 7 13 20 13 20 | 30 | 55
TMs [-] 1,56 1,56
kN 1
Stainless steel A4 / HCR, property class 80 Vas | kNI 8 15 23 S 23 | 34 [ 63
s [l 1,33 1,33
Characteristic bending moment
steel, property class 4.6 Meycs | (Nm] - - - 15 3 [ 52 | 13
Yims [] - 1,67
steel, property class 4.8 Mas | [Nm] - - - 15 0 | 52 [ 13
TMs [] - 1 ,Ts |
Mrks | [Nm] 8 19 37 19 37 66 167
steel, property class 5.6 e [ 167 167
Maws | INm] 8 19 37 19 37 | 66 | 167
| | . =
steel, property class 5.8 s [ 1.05 125
Macs | [Nm] 12 30 60 30 60 | 105 | 266
steel, property class 8.8 Yo [ 1.05 125
Stainless steel A4 / HCR, property class 70 Meycs | [Nm] L 26 52 26 52 | 92 | 233
IMs [-] 1,56 1,56
Stainless steel A4 / HCR, property class 80 Meics | INm] 12 30 60 30 60 | 105 | 266
s [] 1,33 1,33
ESSVE Injection system ONE, ONE ICE for masonry
Annex C 2

761022.18

8.06.04-649/18




Page 19 of European Technical Assessment
ETA-18/0642 of 8 October 2018

English translation prepared by DIBt

761022.18 8.06.04-649/18



Page 20 of European Technical Assessment
ETA-18/0642 of 8 October 2018

English translation prepared by DIBt

761022.18 8.06.04-649/18



Page 21 of European Technical Assessment
ETA-18/0642 of 8 October 2018

English translation prepared by DIBt

761022.18 8.06.04-649/18



Page 22 of European Technical Assessment
ETA-18/0642 of 8 October 2018

English translation prepared by DIBt

761022.18 8.06.04-649/18



Page 23 of European Technical Assessment
ETA-18/0642 of 8 October 2018

English translation prepared by DIBt

Brick type: Calcium silicate solid brick KS-NF
Table C15:  Characteristic values of resistance under tension and shear loads
Characteristic resistance
Use category
Effective /d d/d
anchorage did vv\\:/w w/d
Anchor| oo depth w/wW
size v het [mm] For 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
range
e Newp = N Newo = Ny ey
[mm] [kN]
Compressive strength f, 2 10 N/mm?®

M8 - 80 45(2,0) | 45(2,0) | 30(1,5 | 35(1,5) | 35(1,5) | 2,5(1,2) 2,5 (1,5)
asl - 90 | 45(20)|45(20)  30(15 |35(15) 35015 | 2512 | 3020
Ihé1l\2/|£’; - 100 45(2,0) | 45(2,0) 0(1,5 |35(1,5 |35(1,5 | 2,5(1,2) 2,5(1,5)

PR 100 [ 35(15) | 35(15) | 25(1,2) |3,0(1,5) | 35(1,5 | 20(09) | 2515

M8 | 12x80 80 3,5(1,5) | 3,5(1,5) | 2,5(1,2) 5(1,5) | 3,0(1,5) | 2,5(1,2) 2,5 (1,5)
M8/ | 16x85 85 3,5(1,5 (30,5 | 2,0(0,9) 3 5 (1,5) | 3,0(1,5) | 2,5(1,2) 25(1,5)
e | 16x130 | 130 | 35(15) | 30(15) | 2009 |35(15) |30(15) | 25(12) | 25(15)
M12/ | 20x85 85 0(1,5 1 25(1,2) | 2,0(0,9) 01,5 5(1,2) | 2,0(0,9) 2,5 (1,5

Igﬂk‘?sff 20x130 130 3,0(1,5 [ 25(1,2) | 2,0(0,9) ( 5) 5(1,2) | 2,0(0,9) 2,5(1,5)
IG:M10 20x200 200 (1,5) | 25(1,2) | 2,0(0,9) \5) 5(1,2) | 2,0(0,9) 2,5(1,5)
Compressive strength f, 2 20 N/mm?*

M8 - 80 6,0(3,00 | 55(2,5) | 4,0(2,00 | 50(2,5) | 50(2,5 | 3,5(1,5) 4,0 (2,5)
I"é!&é - 90 6,0 (3,0) | 55(25) | 4,0(2,0) |50(25) |50(25 | 35(1,5) | 45(25)
ol - 100 | 6,0(3,0) | 55(25) | 40(20) |50(@5) |50(25) | 3515 | 40(25)
|cravjll.a61/o i 100 50(25) | 50(25) | 35(1,5) |50(25) | 50(2,5) | 35(1,5) 4,0 (2,5)

M8 | 12x80 80 5,5(2,5) | 5,0 (2,5) 5(1,5) | 4,5(2,0) | 45(2,0) | 3,0(1,5) 4,0 (2,5)

M8/ | 16x85 85 5,0 (2,5) | 4,5 (2,0) 3 5(1,5) | 5,0(2,5) | 4,5(2,0) | 3,5 (1,5) 4,0 (2,5)
Ig1l\% 16x130 130 50(2,5) | 45(2,00 | 3,5(1,5 | 50(2,5) | 45(2,00 | 3,5(1,5) 4,0 (2,5)
M12/ | 20x85 85 4,0(2,0) | 40(2,0 | 3,0(1,5 |4,0(2,0) |4,0(2,0 | 30,5 4,0 (2,5)
Ig‘:\ﬁf 20x130 130 4,0(2,0) | 4,0(2,0) | 3,0(1,5 | 4,0(2,0) | 4,0(2,0) | 3,0(1,5) 4,0 (2,5)
IG:M% 20x200 200 4,0(2,0) | 402,00 | 3,0(1,5 | 40(2,0) | 4,0(2,0) | 3,0(1,5) 4,0 (2,5)
Y Values are valid for Cer, Values in brackets are valid for single anchors with cmin
2 For ¢, calculation of Vak. see Technical Report TR 054; values in brackets Vaep = Vi for single anchors with cmin
¥ The values are valid for steel 5.6 or greater. For steel 4.6 and 4.8 multiply Vgxp by 0,8

ESSVE Injection system ONE, ONE ICE for masonry

Performances calcium solid brick KS-NF Annex C7

Characteristic values of resistance under tension and shear load
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Brick type: Calcium silicate solid brick KS-NF

Table C16: Characteristic values of resistance under tension and shear loads (continue)

Characteristic resistance
Use category

Effective d/d

anchorage d/d ::”,I\?v w/d

Anchor | o o depth W/W
size v het [mm] For 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

range

hg_f Nﬁk‘b = NF!k.D” NRk.b = NHK.D” VHk.b2)3)

[mm] [kN]
Compressive strength f, 2 27 N/mm®

M8 - 80 7,0 (3,5) | 6,5(3,0) | 5,0 (2,5) | 6,0(3,0) |55 (2,5 | 4,0 (2,0) 45 (2,5)
I’gfl\% . 90 7.0(3,5) | 6,5(3,0) | 5,0(25) | 6,0(3,0) | 55(25) | 4020 | 55(3,0)
l’gﬁg - 100 7,0(35) | 6,5(3,0) | 50(25) | 6,0(3,0) | 55(25) | 4,0(2,0) 4,5 (2,5)
|g|-:vf1;1/o - 100 6,0 (3,0) | 5,5(2,5) | 4,5(2,0) | 6,0(3,0) | 5,5(2,5) | 4,0 (2,0) 4,5 (2,5)
M8 | 12x80 80 6,5(3,0) | 6,0 (3,0) | 4,5(2,0) | 55(2,5) | 5,0 (2,5) | 3,5 (1,5) 4,5 (2,5)
M8/ | 16x85 85 55(2,5) | 50(25) | 4,0(2,0) |55(25) |50(25 | 4,0(2,0) 4,5 (2,5)
MO [ 16x130 | 130 | 55(25) | 50(25) | 40(20) | 55@5) | 50(25) | 4020) | 45(25)
M12/ | 20x85 85 5,0 (2,5) | 4,5(2,0) | 3,5(1,5) | 5,0 (2,5) | 4,5(2,0) | 3,5(1,5) 4,5 (2,5)
g:\?a// 20x130 130 5,0 (2,5) | 4,5(2,0) | 3,5(1,5) | 50 (2,5) | 4,5(2,0) | 3,5 (1,5) 4,5 (2,5)
IG:M10 20x200 200 50(25) | 45(2,0) | 35(1,5) |5,0(25) | 45(2,0) | 3,5(1,5) 4,5 (2,5)

1)
2)
3)

Values are valid for cq, values in brackets are valid for single anchors with cmin

Table C17: Displacements

For ce calculation of Vakc see Technical Report TR 054; values in brackets Vrkp = Vi for single anchors with cmin
The values are valid for steel 5.6 or greater. For steel 4.6 and 4.8 multiply Vg, by 0,8

Performances calcium solid brick KS-NF
Characteristic values of resistance under tension and shear load (continue)
Displacements

Effective
. anchorage N on/ N dno ONe Vv Svo Oveo
Anchor size Sleeve depth hy
[mm] [KN] | [mm/kN] [mm] [mm] [kN] [mm] [mm]
M8 - 80 1,7 0,90 1,35
M10/
IG-M6 - 90 2,0 0,30 0,60 2,0 1,10 1,65
M12/
IG-M8 - 100
M16 /
IG-M10 ] 100 1.7 | 015 0,26 0,51
M8 12x80 80
M8 / M10/ 16x85 85 14 0.21 0.43 1,7 0,90 1,35
IG-M6 16x130 130 ’ ’ ’
M12/M16/ 20x85 85
IG-M8 / 20x130 130 1,3 0,19 0,39
IG-M10 20x200 200
ESSVE Injection system ONE, ONE ICE for masonry
Annex C 8
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Brick type: Calcium silicate hollow brick KS L-3DF

Performances calcium hollow brick KS L-3DF
Characteristic values of resistance under tension and shear load (continue)
Displacements

Table C24: Characteristic values of resistance under tension and shear loads (continue)
Characteristic resistance
Use category
Effective a/d w/d d/d; wid;
Anch anchorage w/w w/w
giczeor Sleeve depth For 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
range
hg_f NRk.b = NHk.D” NRk.b = NHK.DU VRk.b4)
[mm] [kN]
Compressive strength f, 2 14 N/mm®
M8 12x80 80 25 25 1,5 2,0 2,0 1,5 3,5° (1,5)”
M8/M10 | 16x85 85 25 25 1,5 25 2,5 1,5 6,0° (2,0)”
/1G-M6 | 16x130 130 25 25 2,0 25 25 2,0 6 02) (2, 0)3’
M12/ 20x85 85 6,5 6,0 4,5 6,5 6,0 45 ?(2,00¥
lg"_‘,\fé' ;| 20x130 130 6,5 6,0 4,5 6,5 6,0 45 2 (2,0)%
IG-M10 | 20x200 200 6,5 6,0 4,5 6,5 6,0 45 ?(2,00¥
""" Values are valid for cer and Crin
? Ve = Vakp valid for shear load parallel to free edge
9 Vpkeo = Vreo (values in brackets) valid for shear load in direction to free edge
Y The values are valid for steel 5.6 or greater. For steel 4.6 and 4.8 multiply Vg by 0,8
Table C25: Displacements
Effective
anchora N " \ w
Anchor size Sleeve gepthr hf,e on/N Ono On Bvo B
[mm] [kN] | [mm/kN] [mm] [mm] [kN] [mm] [mm]
M8 12x80 80 1,0 1,0 1,50
M8/ M10/ 16x85 85 0,71 0,64 1,29
IG-M6 16x130 130 0.90
M12/ M16 / 20x85 85 ' 1,7 1,9 2,85
|G-M8 / 20x130 130 1,86 1,67 3,34
IG-M10 20x200 200
ESSVE Injection system ONE, ONE ICE for masonry
Annex C 11
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Brick type: Calcium silicate hollow brick KS L-12DF
Table C32:

Characteristic values of resistance under tension and shear loads (continue)

Characteristic resistance
Use category
Effective 4/d w/d \%}’%
anchorage w/w
Anchor size| Sleeve depth wiw
For 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
range
hg_f NRk.b = NHK‘D” NFlk‘b = NF‘KD” VHk‘bZ)S)
[mm] [KN]
Compressive strength f, 2 16 N/mm®
M8 12x80 80 0,9 0,9 0,6 0,75 0,75 0,5 3,5
M8/ M10/ 16x85 85 0,9 0,9 0,6 0,9 0,9 0,6 8,0
1G-M6 16x130 130 4,0 3,5 25 4,0 3,5 2,5 8,0
M12/M16/ 20x85 85 2,0 2,0 1,5 2,0 2,0 1,5 8,0
:g_m%’; 20x130 130 4,0 3,5 2,5 4,0 3,5 2,5 8,0

1)
2)

Values are valid for cer and Cumin

Calculation of Vg see Technical Report TR 054, except for shear load parallel to free edge with ¢ 2 120 mm: Vakei = Vakb
The values are valid for steel 5.6 or greater. For steel 4.6 and 4.8 multiply Vgkp by 0,8

Performances calcium hollow brick KS L-12DF
Characteristic values of resistance under tension and shear load (continue)
Displacements

Table C33: Displacements
Effective
Anphor Sleeve anchorahge depth N oy /N dno Opee Vv Bvo Oy
size ot
[mm] [KN] | [mm/KN] | [mm] [mm] [kN] [mm] [mm]
M8 12x80 80 1,0 1,3 1,95
0,26 0,23 0,46
M8 /M10 / 16x85 85
IG-M6 16x130 130 1,14 | 0,90 1,03 2,06
M12/M16 |  20x85 85 0,57 0,51 1,03 23 2,5 3,75
/1G-M8 /
IG-M10 20x130 130 1,14 1,03 | 206
ESSVE Injection system ONE, ONE ICE for masonry
Annex C 14
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[ Brick type: Clay solid brick Mz-DF
Table C39: Characteristic values of resistance under tension and shear loads
Characteristic resistance
Use category

Effective d/d d/d

anchorage Wjd W;Id

Anchor size Sleeve depth L —
For all

40°C/24°C | 80°C/50°C | 120°C/72°C temperature
range
hes Neico = Ny Ve
[mm] [kN]
Compressive strength f, =2 10 N/'mm®

M8 - 80 3,5 (1,5) 3 5(1,5) 2,5(1,2) 3,5(1,2)
M10 / 1G-M6 - 90 3,5(1,5) 5(1,5) 3,0 (1,5) 35(1,2)
M12/1G-M8 - 100 4,0 (2,0) 0(2,0) 3,5(1,5) 3,5(1,2)
M16 / IG-M10 - 100 4,0 (2,0) 0(2,0) 3,5(1,5) 55 (1,5)

M8 12x80 80 3,5(1,5) 5(1,5) 3,0(1,2) 3,5(1,2)

M8/ M10/ 16x85 85 3,5(1,5) 5(1,5) 3,0 (1,5 35(1,2)

1G-M6 16x130 130 3,5(1,5) 3,5 (1,5) 3,0 (1,5) 3,5(1,2)

M12/ M16/ 20x85 85 3,5(1,5) 3,5(1,5) 3,0 (1,5) 35(1,2)

IG-M8 / 20x130 130 3,5(1,5) 3,5 (1,5) 3,0 (1,5) 3,5(1,2)

IG-M10 20x200 200 3,5(1,5) 3,5 (1,5) 3,0 (1,5) 35(1,2)
Compressive strength f, 2 20 N/mm®

M8 - 80 45 (2,5) 4,5 (2,5) 4,0 (2,0) 5,0 (1,5)
M10 / IG-M6 - 90 5,5(2,5) 5,5 (2,5) 4,5(2,0) 5,0 (1,5)
M12/1G-M8 - 100 6,0 (3,0 6,0 (3,0) 5,0 (2,5) 5,0 (1,5)
M16 / IG-M10 - 100 6,0 (3,0) 6,0 (3,0) 5,0 (2,5) 8,0 (2,5)

M8 12x80 80 4,5 (2,5) 4,5 (2,5) 4,0 (2,0) 5,0 (1,5)

M8/ M10/ 16x85 85 5,0 (2,5) 5,0 (2,5) 4,0 (2,0) 5,0 (1,5)

1G-M6 16x130 130 5,0 (2,5) 5,0 (2,5) 4,0 (2,0) 5,0 (1,5)

Mi12/M16/ 20x85 85 5,0(2,5) 5,0 (2,5) 4,0 (2,0) 5,0 (1,5)

IG-M8 / 20x130 130 5,0 (2,5) 5,0 (2,5) 4,0 (2,0) 5,0 (1,5)

IG-M10 20x200 200 5,0 (2,5) 5,0 (2,5) 4,0 (2,0) 5,0 (1,5)
Compressive strength f, 2 28 N/mm?

M8 - 80 5,5(2,5) 5,5 (2,5) 4,5 (2,5) 5,5 (2,0)
M10 / IG-M6 - 90 6,0 (3,0) 6,0 (3,0) 5,0 (2,5) 5,5 (2,0)
M12/1G-M8 - 100 7,0 (3,5) 7,0 (3,5) 6,0 (3,0) 5,5(2,0)
M16 / IG-M10 - 100 7,0 (3,5) 7,0 (3,5) 6,0 (3,0) 9,0 (3,0)

M8 12x80 80 5,5(2,5) 5,5 (2,5) 4,5 (2,5) 5,5 (2,0)

M8/ M10/ 16x85 85 6,0 (3,0) 6,0 (3,0) 5,0 (2,5) 5,5 (2,0)
1G-M6 16x130 130 6,0 (3,0) 6,0 (3,0) 5,0 (2,5) 5,5(2,0)
Mi12/ M16/ 20x85 85 6,0 (3,0) 6,0 (3,0) 5,0(2,5) 5,5(2,0)
IG-M8 / 20x130 130 6,0 (3,0) 6,0 (3,0) 5,0 (2,5) 5,5 (2,0)
IG-M10 20x200 200 6,0 (3,0) 6,0 (3,0) 5,0 (2,5) 5,5 (2,0)
" Values are valid for Car, Values in brackets are valid for single anchors with Cmin
For ¢ calculation of Vg see Technical Report TR 054; for cmin values in brackets Ve = Vake
¥ The values are valid for steel 5.6 or greater. For steel 4.6 and 4.8 multiply Vrib by 0,8
ESSVE Injection system ONE, ONE ICE for masonry
Performances clay solid brick Mz-DF Annex C 16
Characteristic values of resistance under tension and shear load
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Brick type: Clay solid brick Mz-DF
Table C40: Displacements

Effective
, anchorage N on/ N Ono ONeo \ Svo Ovyeo
Anchor size Sleeve depth he
[mm] [KN] | [mm/kN] [mm] [mm] [KN] [mm] [mm]
M8 - 80 1,3 0,19 0,39
M10/ IG-M6 - 90 1,6 0,24 0,47 1,9
M12/1G-M8 - 100
M16/ 1G-M10 - 100 17 0,26 0,51 2,9
M8 12x80 80
0,15 1,00 1,50
M8/ M10/ 16x85 85
1G-M6
16x130 130 13 0,19 0,39 19
M12/M16/ 20x85 85
IG-M8 / 20x130 130
IG-M10 20x200 200

ESSVE Injection system ONE, ONE ICE for masonry

Performances clay solid brick Mz-DF Annex C 17

Displacements
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[ Brick type: Clay hollow brick HLz-16-DF

Table C47: Characteristic values of resistance under tension and shear loads (continue)
Characteristic resistance
Use category
Effective d/d d/d
anchorage wid wid
Anchor size Sleeve depth wiw wiw
For all
40°C/24°C | 80°C/50°C | 120°C/72°C temperature
range
hes Neico = Ny Ve
[mm] [kN]
Compressive strength f, 2 12 N/'mm®
M8 12x80 80 3,5 3,5 3,0 4,0
M8 / M10/ 16x85 85 3,5 3,5 3,0 6,5
1G-M6 16x130 130 5,0 5,0 4,5 6,5
20x85 85 3,5 3,5 3,0 7,0
e 20x130 130 5.0 5.0 45 9.0
20x200 200 5,0 5,0 4.5 9,0
Compressive strength f, 2 14 N/mm®
M8 12x80 80 4,0 4,0 3,0 4,0
M8 / M10/ 16x85 85 4,0 4,0 3,0 6,5
1G-M6 16x130 130 55 5,5 4,5 6,5
20x85 85 4,0 4,0 3,0 7,0
e 20x130 130 55 55 4,5 9.0
20x200 200 5,5 55 4,5 9,0

1)
2)

Vrkb
3)

Values are valid for ccr and Cmin
Calculation of Vrkc see Technical Report TR 054, except for shear load parallel to free edge with ¢ = 125 mm: Vakci =

The values are valid for steel 5.6 or greater. For steel 4.6 and 4.8 multiply Vr«p by 0,8

Displacements

Performances clay hollow brick HLz-16DF
Characteristic values of resistance under tension and shear load (continue)

Table C48: Displacements
Effective
h N . Vv w
Anchor size Sleeve ag:p&rigﬂe on/N Sno On Bvo B
[mm] [kN] | [mm/kN] [mm] [mm] [kN] [mm] [mm]
e | a0 | w0, o1t | oas | MO 120 | 180
1,86 1,50 2,25
IG-M6 16x130 130 1,57 010 0,16 0,31
M12/ M16 / 20x85 85 1,14 ’ 0,11 0,23 1,86 1,50 2,25
IG-M8 / 20x130 130
1,57 1 1 2,57 2,1 1
IG-M10 20x200 200 5 0,16 0,3 5 .10 3,15
ESSVE Injection system ONE, ONE ICE for masonry
Annex C 20
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Brick type: Clay silicate hollow brick Porotherm Homebric

Table C55: Characteristic values of resistance under tension and shear loads (continue)
Characteristic resistance
Use category
Effective d/d d/d
anchorage w/d w/d
Anchor size Sleeve depth w/wW W/wW
40°C/24°C | 80°C/50°C | 120°C/720c| Tor all temperature
range
het Neico = Neyp” Ve
[mm] [kN]
Compressive strength f, 2 10 N'mm?
M8 12x80 80 1,2 1,2 1,2 3,0
16x85 85 1,2 1,2 1,2 3,0
M8 / M10/1G-M6 16x130 130 1,5 1,5 1,5 3,5
M12/M16/ 20x85 85 1,2 1,2 1,2 4.0
IG-M8 / IG-M10 20x130 130 1,5 1,5 1,5 4,0

1)
2)

VRkb
3)

Values are valid for c.- and Cnin
Calculation of Vrk see Technical Report TR 054, except for shear load parallel to free edge with ¢ 2 200 mm: Vgke =

The values are valid for steel 5.6 or greater. For steel 4.6 and 4.8 multiply Vg« by 0,8

Table C56: Displacements
Effective
anchorage N N - \ w
Anchor size Sleeve depth hi o/ oo on Svo oy
[mm] [kN] | [mm/kN] [mm] [mm] [kN] [mm] [mm]
M8 12x80 80 0,9
0,34 0,27 0,55
M8/ M10/ 16x85 85 0,9
IG-M6 16x130 130 0,43 0,80 0,34 0,69 1,0 1,20 1,80
M12/M16/ 20x85 85 0,34 0,27 0,55
IG-M8 / 1,14
IG-M10 20x130 130 0,43 0,34 0,69
ESSVE Injection system ONE, ONE ICE for masonry
Annex C 23

Performances clay hollow brick Porotherm Homebric

Characteristic values of resistance under tension and shear load (continue)

Displacements
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Brick type: Clay hollow brick BGV Thermo

Table C62: Characteristic values of resistance under tension and shear loads

Characteristic resistance
Use category
Effective did d/d
anchorage w/d w/d
Anchor size Sleeve depth W/wW w/wW
40°C/24°C | 80°C/50°C | 120°C/72°c | Foralltemperature
range
Pes Neo = Neip"” Vi
[mm] [kN]
Compressive strength f, 2 4 N'mm®
M8 12x80 80 0,6 0,6 0,6 2,0
M8 / M10/ 16x85 85 0,6 0,6 0,6 2,0
1G-M6 16x130 130 1,2 1,2 0,9 2,5
M12/M16/
IG-M8 / 20x85 85 0,6 0,6 0,6 2,5
IG-M10 20x130 130 1,2 1,2 0,9 2,5
Compressive strength f, 2 6 N/mm?®
M8 12x80 80 0,9 0,9 0,75 2,5
M8/ M10/ 16x85 85 0,9 0,9 0,75 2,5
1G-M6 16x130 130 1,5 1,5 1,2 3,0
M12/M16/ 20x85 85 0,9 0,9 0,75 3,0
IG-M8 /
IG-M10 20x130 130 1,5 1,5 1,2 3.0
Compressive strength f, 2 10 N/mm®
M8 12x80 80 0,9 0,9 0,9 3,5
M8/ M10/ 16x85 85 0,9 0,9 0,9 3,5
1G-M6 16x130 130 2,0 2,0 1,5 4,0
M12/M16/ | 20x85 85 0,9 09 0,9 4,0
IG-M8 /
IG-M10 20x130 130 2,0 2,0 1,5 4,0

1)
2)

Values are valid for cc- and Cmin

VRkb

Table C63: Displacements

Calculation of Vg see Technical Report TR 054, except for shear load parallel to free edge with ¢ 2 250 mm: Vgycii =

The values are valid for steel 5.6 or greater. For steel 4.6 and 4.8 multiply Vg by 0,8

Performances clay hollow brick BGV Thermo
Characteristic values of resistance under tension and shear load
Displacements

Effective
h N N " V ”
Anchor size | Sleeve aggptc;]r?]gﬂe o/ Sno On Bvo By
[mm] [kN] [mm/kN] [mm] [mm] [kN] [mm] [mm]
M8 12x80 80
0,26 0,21 0,41 0,7
M8 / M10/ 16x85 85
IG-M6 16x130 130 0,43 0,80 0,34 0,69 1,00 1,50
M12/M16/ [ 20x85 85 0,26 0,21 0,41 0.86
IG-M8 / '
IG-M10 20x130 130 0,43 0,34 0,69
ESSVE Injection system ONE, ONE ICE for masonry
Annex C 26
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Brick type: Clay hollow brick Calibric R+

Table C70:  Characteristic values of resistance under tension and shear loads (continue)
Characteristic resistance
Use category
Effective d/d d/d
anchorage wid wid
Anchor size Sleeve depth wiw wiw
For all
40°C/24°C 80°C/50°C 120°C/72°C temperature
range
Pt Neko = Nrkp' Vekp )
[mm] [kN]
Compressive strength f, 2 12 N'mm?
M8 12x80 80 1,2 1,2 0,9 4.0
M8/ M10/ 16x85 85 1,2 1,2 0,9 55
1G-M6 16x130 130 1,5 1,5 1,2 55
M12/M16/ 20x85 85 1,2 1,2 0,9 8,5
:gm% 20x130 130 1,5 1,5 1,2 8,5

1)
2)

Values are valid for cer and Cmin

Calculation of Ve see Technical Report TR 054, except for shear load parallel to free edge with ¢ =2 250 mm: Vake,i =
VRkb

The values are valid for steel 5.6 or greater. For steel 4.6 and 4.8 multiply Ve by 0,8

Table C71:  Displacements
Effective
Anchor size Sleeve agggt%ri?f N on/N no ONes v Bvo Sy
[mm] [kN] | [mm/kN] [mm] [mm] [kN] [mm] [mm]
M 12 1 1,1 1
8 x80 80 0.34 0.27 0.55 0 10 ,65
M8 / M10/ 16x85 85 143
IG-M6 16x130 130 043 | 0,80 0,34 0,69 ’
M1I é /MM 1/6 /| 20x85 85 0,34 0,27 0,55 2,00 3,00
-M8 2,14
IG-M10 20x130 130 0,43 0,34 0,69
ESSVE Injection system ONE, ONE ICE for masonry
Annex C 29

Performances clay hollow brick Calibric R+
Characteristic values of resistance under tension and shear load (continue)
Displacements
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Brick type: Clay hollow brick Urbanbric
Table C78: Characteristic values of resistance under tension and shear loads (continue)

Characteristic resistance
Use category
Effective d/d d/d
anchorage wid wid
Anchor size Sleeve depth wiw WW
For all
40°C/24°C | 80°C/50°C | 120°C/72°C temperature
range
heg Neo = Neip” Ve
[mm] [kN]
Compressive strength f, 2 12 N/mm®
M8 12x80 80 1,2 1,2 0,9 4,5
M8/ M10/ 16x85 85 1,2 1,2 0,9 4,5
IG-M6 16x130 130 3,0 3,0 2,5 4,5
M12/M16/ 20x85 85 1,2 1,2 0,9 5,0
IG-M8 / 1G-M10 20x130 130 3.0 3,0 2,5 5,0

1)
2)

Values are valid for c.- and Cnin
Calculation of Vrk see Technical Report TR 054, except for shear load parallel to free edge with ¢ 2 190 mm: Vgkc =
VRkb

¥ The values are valid for steel 5.6 or greater. For steel 4.6 and 4.8 multiply Vrib by 0,8

Table C79: Displacements

Effective
h N w v -
Anchor size Sleeve acr; gpt%riff on/N o On Bvo b
[mm] [kN] | [mm/kN] [mm] [mm] [kN] [mm] [mm]
M8 12x80 80
0,34 0,27 0,55
M8/ M10/ 16x85 85 1,30
IG-Mé 16x130 130 086 | 0,80 0,69 1,37 1,00 1,50
M12/M16/ 20x85 85 0,34 0,27 0,55
IG-M8 / 1,43
IG-M10 20x130 130 0,86 0,69 1,37

ESSVE Injection system ONE, ONE ICE for masonry

Performances clay hollow brick Urbanbric Annex C 32

Characteristic values of resistance under tension and shear load (continue)
Displacements
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Brick type: Clay hollow brick Brique creuse C40
Table C86: Characteristic values of resistance under tension and shear loads (continue)

Characteristic resistance
Use category
Effective d/d drd
anchorage wid w/d
Anchor size Sleeve depth wiw WW
For all
40°C/24°C 80°C/50°C 120°C/72°C temperature
range
Pt Neip = Nawp' Ve
[mm] [kN]
Compressive strength f, 2 12 N/mm®
M8 12x80 80 1,2 1,2 0,9 1,5
M8/ M10/ 16x85 85 1,2 1,2 0,9 1,5
1G-M6 16x130 130 1,2 1,2 0,9 1,5
M12/M16/ 20x85 85 1,2 1,2 0,9 1,5
IG-M8 / IG-M10 20x130 130 1,2 1,2 0,9 1,5

1)
2)

Values are valid for ce and Cin
Calculation of Vrkc see Technical Report TR 054
The values are valid for steel 5.6 or greater. For steel 4.6 and 4.8 multiply Vrkp by 0,8

Table C87: Displacements

Effective
Anchor size Sleeve a;:;%riff N /N Sno O v Ovo Ove
[mm] [kN] | [mm/kN] [mm] [mm] [kN] [mm] [mm]
M8 12x80 80
17 14 27
M8/Mio/ | 16x85 g5 | . 0
1G-M6 16x130 130 0,14 0,80 0,11 0,23 0,3 0,9 1,35
M12/M16/ 20x85 85 0,17 0,14 0,27
IG-M8 /
IG-M10 20x130 130 0,14 0,11 0,23

ESSVE Injection system ONE, ONE ICE for masonry

Performances clay hollow brick Brique creuse C40 Annex C 35

Characteristic values of resistance under tension and shear load (continue)
Displacements
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Brick type: Clay hollow brick Blocchi Leggeri

Table C94: Characteristic values of resistance under tension and shear loads (continue)
Characteristic resistance
Use category
Effective d’/‘;
anchorage \:.rv/w
Anchor size Sleeve depth
For all
40°C/24°C | 80°C/50°C | 120°C/72°C | temperature
range
hef NHk‘b = NF‘KD” VHk‘b‘”
[mm] [kN]
Compressive strength f, 2 8 N/mm®
M8 12x80 80
M8/ M10/ 16x85 85
IG-M6
126;):8350 1810 0,6 0,6 0,5 3,07 (1,2)%
M12/M16/
IG-M8 / 1G-M10 20x130 130
20x200 200
Compressive strength f, 2 12 N/mm?*
M8 12x80 80
M8/ M10/ 16x85 85
1G-M6
1265‘:8350 183;50 0,6 0,6 0,6 3,57 (1,5)
M12/M16/
IG-M8 / IG-M10 20x130 130
20x200 200

1)

Vrkb

Values are valid for cer and Cmin
2 Calculation of Vrkc see Technical Report TR 054, except for shear load parallel to free edge with ¢ = 125 mm: Ve =

¥ Values in brackets Vrc = Vi for anchors with cmin
Y The values are valid for steel 5.6 or greater. For steel 4.6 and 4.8 multiply Vakp by 0,8

Displacements

Performances clay hollow brick Blocchi Leggeri
Characteristic values of resistance under tension and shear load (continue)

Table C95: Displacements
Effective
Anchor anchorage N dn/ N Sno Opes \' Svo O
size Sleeve depth hg
[mm] [kN] | [mm/kN] [mm] [mm] [kN] [mm] [mm]
All sizes All sizes All sizes 0,17 1,20 0,21 0,41 0,9 1,20 1,80
ESSVE Injection system ONE, ONE ICE for masonry
Annex C 38
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Brick type: Clay hollow brick Doppio Uni

Table C102: Characteristic values of resistance under tension and shear loads (continue)

Characteristic resistance

Use category

Performances clay hollow brick Doppio Uni
Characteristic values of resistance under tension and shear load (continue)
Displacements

Effective did
anchorage wid
Anchor size Sleeve depth whw
For All
40°C/24°C | 80°C/50°C | 120°C/72°C | temperature
range
Pes Neky = NF!k.D” VHk‘bZ)S)
[mm] [kN]
Compressive strength f, 2 20 N'mm®
M8 12x80 80
M8/ M10/ 16x85 85
1G-M6 126(;;18350 18350 0.9 0.9 0,75 2.0
M12/M16/
IG-M8 / IG-M10 20x130 130
20x200 200
Compressive strength f, 2 28 N/'mm®
M8 12x80 80
M8/ M10/ 16x85 85
1G-M6 16x130 130 12 12 0.9 25
20x85 85
M12/M16/
IG-M8 / 1G-M10 20x130 130
20x200 200
') Values are valid for ¢ and Cmin
Calculation of Vrk ¢ see Technical Report TR 054
The values are valid for steel 5.6 or greater. For steel 4.6 and 4.8 multiply Vgkp, by 0,8
Table C103: Displacements
Effective
Anchor anchorage N oy /N Sno SN V Svo Byeo
size depth hg
[mm] [kN] | [mm/kN] [mm] [mm] [kN] [mm] [mm]
All sizes All sizes All sizes 0,26 1,20 0,31 0,62 0,6 0,3 0,45
ESSVE Injection system ONE, ONE ICE for masonry
Annex C 41
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Brick type: Solid light weight concrete brick - LAC
Table C116: Characteristic values of resistance under tension and shear loads

Displacements

Performances solid light weight concrete brick - LAC
Characteristic values of resistance under tension and shear load

Characteristic resistance
Use category
wid d/d
Effective d/d wiw w/d
Anchor anchorage wiw
depth
size Sleeve p For 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
range
het Newo = Nep" Newo = Neip' Veks
[mm] [kN]
Compressive strength f, 2 2 NNmm®
M8 - 80 3,0 2,5 2,0 2,5 2,0 1,5 3,0
M8/ M10/
IG-M6 - 90 3,0 3,0 2,0 25 25 2,0 3,0
M10/
IG-M8 - 100 3,5 3,0 2,5 3,0 25 2,0 3,0
M16 /
IG-M10 - 100 3,0 3,0 2,0 3,0 3,0 2,0 3,0
M8 12x80 80 2,5 2,5 2,0 2,5 2,0 1,5 3,0
M8/ M10/| 16x85 85 3,0 2,5 2,0 3,0 25 2,0 3,0
IG-M6 | 16x130 130 3,0 2,5 2,0 3,0 25 2,0 3,0
Mi2/ Mi16| 20x85 85 2,5 2,5 2,0 2,5 25 2,0 3,0
/1G-M8/ | 20x130 130 2,5 2,5 2,0 2,5 2,5 2,0 3,0
IG-M10 | 20x200 200 25 25 2,0 25 25 2,0 3,0
""" Values are valid for c,, values in brackets are valid for single anchors with crin
2 For calculation of Vake see ETAG029, Annex C
The values are valid for steel 5.6 or greater. For steel 4.6 and 4.8 multiply Vgkp by 0,8
Table C117: Displacements
Effective
h N - Vv w
Anchor size Sleeve ag:ptc;‘rig:a on/N Bno On dvo B
[mm] [KN] | [mm/kN] [mm] [mm] [kN] [mm] [mm]
M8 - 80
M8/ M10/ 90 0,86 0,50 0,43 0,86
IG-M6 )
M10/ 1G-M8 - 100 1,00 0.35 0,35 0,70
M16/ 1IG-M10 - 100 0,86 ' 0,30 0,60
M8 12x80 80 0,50 0,36 0,71 0,9 0,25 0,38
M8 / M10/ 16x85 85
IG-M6 16x130 130 0.71
M12/ M16 / 20x85 85 ’ 0,35 0,25 0,50
IG-M8 / IG-M10 | 20X130 130
20x200 200
ESSVE Injection system ONE, ONE ICE for masonry
Annex C 45
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