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

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

This European Technical Assessment may be withdrawn by the issuing Technical Assessment Body, in

particular pursuant to information by the Commission in accordance with Article 25(3) of Regulation
(EU) No 305/2011.
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1 Technical description of the product

The "B+BTec Injection system BIS-HY GEN2 for concrete" is a bonded anchor consisting of a
cartridge with injection mortar BIS-HY GEN2 and a steel element. The steel element consist of
a commercial threaded rod with washer and hexagon nut in the range of M8 to M30, reinforcing
bar in the range of diameter 8 to &¥32 mm or internal threaded 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 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.

electronic copy of the eta by dibt: eta-19/0131

3 Performance of the product and references to the methods used for its assessment
31 Mechanical resistance and stability (BWR 1)

Essential characteristic Performance

Characteristic resistance to tension load See Annex

(static and quasi-static loading) C1,C2,C4,Co6

Characteristic resistance to shear load See Annex

(static and quasi-static loading) C1,C3,C5,C7

Displacements See Annex

(static and quasi-static loading) C8toC10

Characteristic resistance for seismic performance See Annex

category C1 C11toC14

Characteristic resistance and displacements for seismic See Annex

performance category C2 C11,C12,C15,C16
3.2 Hygiene, health and the environment (BWR 3)

Essential characteristic Performance

Content, emission and/or release of dangerous substances No performance assessed
Z15672.19 8.06.01-47/19
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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 flir Bautechnik.

Issued in Berlin on 13 March 2019 by Deutsches Institut fur Bautechnik

BD Dipl.-Ing. Andreas Kummerow beglaubigt:
Head of Department Baderschneider

Z15672.19 8.06.01-47/19
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Installation threaded rod M8 up to M30
prepositioned installation or
push through installation (annular gap filled with mortar)
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triy thickness of fixture

hg = effective anchorage depth

hy = depth of drill hole

hmin = mMinimum thickness of member

B+BTec Injection System BIS-HY GEN2 for concrete

Product description
Installed condition

Annex A 1
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Cartridge: BIS-HY GEN2
150 mi, 280 ml, 300 ml up to 333 ml and 380 ml up to 420 ml cartridge (Type: coaxial)

Imprint: BIS-HY GEN2, processing notes, charge-

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

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

Er1l |

Sealing/Screw cap —

Imprint: BIS-HY GEN2, processing notes, charge-
code, shelf life, storage temperature, hazard-code,
curing- and processing time (depending on the
temperature), with as well as without travel scale

Static Mixer

B+BTec Injection System BIS-HY GEN2 for concrete

Product description Annex A 2
Injection system
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electronic copy of the eta by dibt: eta-19/0131

Page 7 of European Technical Assessment Deutsches

ETA-19/0131 of 13 March 2019 Institut
fir
English translation prepared by DIBt Bautechnik

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

§ Commercial standard threaded

rod with:

- Materials, dimensions and
mechanical properties acc.

T .‘I."l
al het @ Table A
= o {5@ gz} - Inspection certificate 3.1 acc.
o _

to EN 10204:2004
Marking of embedment
depth

Internal threaded anchor rod IG-M6, 1G-M8, IG-M10, IG-M12, IG-M16, 1G-M20

Threaded rod or screw Mark of the producer ?

4
E%@ A — — — |-

‘ h et

[ ' ] Marking: e.g. <D M8

Marking Internal thread

|
<> Mark

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

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

N—F=3

5 mm

B+BTec Injection System BIS-HY GEN2 for concrete

Product description Annex A3
Threaded rod, internal threaded rod and filling washer

Z15678.19 8.06.01-47/19
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Table A1:

Materials

Part| Designation

| Material

- zinc plated

- sherardized

Steel, zinc plated (Steel acc. to EN 10087:1998 or EN 10263:2001)
acc. to EN 1SO 4042:1999 or

- hot-dip galvanised 240 um acc. to EN ISO 1461:2009 and EN ISO 10684:2004+AC:2009 or
245 um acc. to EN1SO 17668:2016

Characteristic Characteristic Elongation at
Property class tensile strength | yield strength fracture
4.6 |fuk =400 N/mm2 fyk= 240 N/mm2  [Ag > 8%
1 | Anchor rod 4.8 |f k=400 N/mm? fyk= 320 N'mm2  |Ag > 8%
acc. to
f= N 2 (= N 2 A 9
EN ISO 898-1:2013 5.6 | fuk =500 N/mm vk 300 N/mm 5> 8%
5.8 | fuk =500 N/mm2 fyk= 400 N/mm2  |Ag > 8%
8.8 |y =800 N/mm2 |f, =640 N/mm? |Ag212% 9
ace. to 4 |for anchor rod class 4.6 or 4.8
2 |Hexagon nut EN ISO 898-2:2012 5 |for anchor rod class 5.6 or 5.8
8 |for anchor rod class 8.8
3a | Washer Steel, zinc plated, hot-dip galvanised or sherardized
(e.g.: EN ISO 887:2006, EN 1SO 7089:2000, EN ISO 7093:2000 or EN ISO 7094:2000)
3b [Filling washer Steel, zinc plated, hot-dip galvanised or sherardized
Characteristic Characteristic Elongation at
Internal threaded Property class tensile strength | yield strength fracture
4 | anchor rod ace. to 5.8 =500 N'mm? [f,, = 400 N/mm? |Ag > 8%
EN ISO 898-1:2013 8.8 |fuc=800 N/mm? |f., = 640 N/mm? |Ag > 8%

High corrosion resistance steel

Stainless steel A2 (Material 1.4301 /1.4303/1.4307 / 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)
Material 1.4529 or 1.4565, acc. to EN 10088-1: 2014)

Anchor rod"?

Property class Characteristic Characteristic Elongation at
perty tensile strength | yield strength fracture
50 |fuk="500 N/mm? [f,, =210 N/mm? [Ag212%
acc. to 3)
f =700 N/mmz2 [f, =450 N/mm? [Ag212%
EN ISO 3506-1:2009 70 | ok vk -
80 |fuc=800 N/mm? [f,, =600 N/mm? [Ag212%

Materials threaded rod and internal threaded rod

50 |for anchor rod class 50
2 |Hexagon nut " E?\IC.Ié% 950612009 70 |for anchor rod class 70
] 80 |for anchor rod class 80
A2: Material 1.4301 / 1.4303 / 1.4307 / 1.4567 or 1.4541, acc. to EN 10088-1:2014
3a | Washer A4: Materiall 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
Property class Characteristic C_haracteristic Elongation at
tensile strength | yield strength fracture
4 |Internal threaded acc. to 50 |fyk=500 N/mm?2 |f,, =210 N/mm? |Ag > 8%
anchor rod"? EN 1SO 3506-1:2009 70 |fuc= 700 N/mm?  [f, = 450 NNmm? | Ag > 8%
Y Property class 70 for anchor rods up to M24 and Internal threaded anchor rods up to IG-M16,
2 for 1G-M20 only property class 50
% As > 8% fracture elongation if no requirement for performance category C2 exists
*) Property class 80 only for stainless steel A4
B+BTec Injection System BIS-HY GEN2 for concrete
Product description Annex A4

Z15678.19

8.06.01-47/19




electronic copy of the eta by dibt: eta-19/0131

Page 9 of European Technical Assessment

Deutsches

ETA-19/0131 of 13 March 2019 Institut
fir

English translation prepared by DIBt Bautechnik

* Minimum value of related rip area fg p, according to EN 1992-1-1:2004+AC:2010

Rib height of the bar shall be in the range 0,05d < h < 0,07d
(d: Nominal diameter of the bar; h: Rip height of the bar)

Table A2: Materials

Part |Designation Material

Reinforcing bars

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

Fuic= foc= K-fyic

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

B+BTec Injection System BIS-HY GEN2 for concrete

Product description Annex A5
Materials reinforcing bar

Z15678.19 8.06.01-47/19
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Specifications of intended use

Anchorages subject to:

- Static and quasi-static loads: M8 to M30, Rebar @8 to @32, |IG-M6 to IG-M20.

- Seismic action for Performance Category C1: M8 to M30 (except hot-dip galvanised rods), Rebar @8 to @32.
- Seismic action for Performance Category C2: M12 to M24 (except hot-dip galvanised rods).

Base materials:

+ Compacted reinforced or unreinforced normal weight concrete without fibres according to EN 206:2013.
+ Strength classes C20/25 to C50/60 according to EN 206:2013.

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

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

Temperature Range:

« . -40°Cto +80°C (max long term temperature +50 °C and max short term temperature +80 °C)
+ 1l -40°C to +120 °C (max long term temperature +72 °C and max short term temperature +120 °C)
« Il - 40 °C to +160 °C (max long term temperature +100 °C and max short term temperature +160 °C)

Use conditions (Environmental conditions):
+ Structures subject to dry internal conditions
(zinc coated steel, stainless steel A2 resp. A4 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 A4 or high corrosion resistant steel).

- Structures subject to external atmospheric exposure and to permanently damp internal condition, if other
particular aggressive conditions exist
(high corrosion resistant steel).
Note: Particular aggressive conditions are e.g. permanent, alternating immersion in seawater or the splash zone of
seawater, chloride atmosphere of indoor swimming pools or atmosphere with extreme chemical pollution
(e.g- in desulphurization plants or road tunnels where de-icing materials are used).

Design:

+ 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 TR 055

Installation:

+ Dry, wet concrete or flooded bore holes (not sea-water).

+ 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.

B+BTec Injection System BIS-HY GEN2 for concrete

Intended Use Annex B 1
Specifications

Z15678.19 8.06.01-47/19
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Table B1: Installation parameters for threaded rod
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M 30
Diameter of element d=dom| [mm] 8 10 12 16 20 24 27 30
Nominal drill hole diameter dg| [mm] 10 12 14 18 22 28 30 35
Effective embedment depth hef’min [mm] €0 60 70 80 %0 % 108 120
P efmax| [mm] 160 | 200 | 240 | 320 | 400 | 480 | 540 | 600
Diameter of Prepositioned installation df|  [mm] 9 12 14 18 22 26 30 33
clearance hole in - -
the fixture" Push through installation df| [mm] 12 14 16 20 24 30 33 40
Maximum torque moment Tist S| [Nm] 10 20 407 60 100 | 170 | 250 | 300
- . hes + 30 mm
Minimum thickness of member Pmin|  [mm] ;f 1+00 mm he + 2dg
Minimum spacing Smin| [mm] 40 50 60 75 95 115 125 140
Minimum edge distance Cmin| [mm] 35 40 45 50 60 65 75 80
" For application under seismic loading the diameter of clearance hole in the fixture shall be at maximum ds + 1mm or
alternatively the annular gap between fixture and anchor rod shall be filled force-fit with mortar.
# Maximum Torque moment for M12 with steel Grade 4.6 is 35 Nm
Table B2: Installation parameters for rebar
Rebar size 28 |10 | 212 | D14 | D16 | D20 | J24 | D25 | 228 | @32
d =
Diameter of element d [mm]| 8 10 12 14 16 20 24 25 28 32
nom
Nominal drill hole diameter dg| [mm]| 12 14 16 18 20 25 32 32 35 40
Net min| [mm]| 60 60 70 75 80 90 96 100 | 112 | 128
Effective embedment depth <
P et max| [mm]| 160 | 200 | 240 | 280 | 320 | 400 | 480 | 500 | 560 | 640
h.s + 30 mm
ini [ hi ef h. + 2d
Minimum thickness of member min| [mm] > 100 mm of 0
Minimum spacing Smin| [mMm]| 40 50 60 70 75 95 120 | 120 | 130 | 150
Minimum edge distance Cmin| [mMm]| 35 40 45 50 50 60 70 70 75 85
Table B3: Installation parameters for Internal threaded rod
Anchor size 1G-M 6 IG-M8 | IG-M10 | IG-M12 | IG-M 16 | IG-M 20
Internal diameter of sleeve dz| [mm] 6 8 10 12 16 20
Outer diameter of sleeve” d=dnom| [mm] 10 12 16 20 24 30
Nominal drill hole diameter do| [mm] 12 14 18 22 28 35
. Net min| [Mm] 60 70 80 90 96 120
Effective embedment depth :
Nefmax| [Mm] 200 240 320 400 480 600
Diameter of clearance
hole in the fixture d| tmml| 7 o 12 14 18 22
Maximum torque moment Tinst | [Nm] 10 10 20 40 60 100
Thread engagement length gl [mm]| 8720 8/20 10/25 | 12/30 | 1632 | 2040
min/max
. . het + 30 mm
Minimum thickness of member Pmin| [mm] g 1+00 mm her + 24
Minimum spacing Smin| [mm] 50 60 75 95 115 140
Minimum edge distance Cmin| [mm] 40 45 50 60 65 80
" With metric threads according to EN 1993-1-8:2005+AC:2009
B+BTec Injection System BIS-HY GEN2 for concrete
Intended Use Annex B 2
Installation parameters
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Table B4: Parameter cleaning and setting tools

_ 'M
Threaded Rebar trrt;:::i Drillc:)(i)t > dy (:glr;‘l'” Piston |Installation .direction and use
Rod rod HD, HDB, CA Brush - @ Brush - & plug of piston plug
[mm] [mm] [mm] [mm] [mm] [mm]
M8 10 RB10| 11,5 10,5
M10 8 1G-M6 12 RB12| 13,5 12,5 No plug required
M12 10 1G-M8 14 RB14] 15,5 14,5
12 16 RB16| 17,5 16,5
M16 14 IG-M10 18 RB18| 20,0 18,5 VS18
16 20 RB20| 22,0 20,5 VS20
M20 IG-M12 22 RB22| 24,0 22,5 VS22
20 25 RB25| 27,0 25,5 VS25 hes ho>
M24 IG-M16 28 RB28 ] 30,0 28,5 VS28 ef ef all
M27 30 |RB30|318| 305 vs3g | 220 mm | 250 mm
24 /25 32 RB32]| 34,0 32,5 VS32
M30 28 IG-M20 35 RB35| 37,0 35,5 VS35
32 40 RB40| 43,5 40,5 VS40

MAC - Hand pump (volume 750 ml) CAC - Rec. compressed air tool (min 6 bar)
Drill bit diameter (dy): 10 mm to 20 mm Drill bit diameter (dg): all diameters

Drill hole depth (hy): < 10 dg
Only in non-cracked concrete

HDB - Hollow drill bit system

Drill bit diameter (d,): all diameters

The hollow drill bit system contains the Heller Duster Expert hollow drill
bit and a class M vacuum with minimum negative pressure of 230 hPa
and flow rate of minimum 61 I/s.

B+BTec Injection System BIS-HY GEN2 for concrete

Intended Use Annex B 3
Cleaning and setting tools
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Installation instructions

Drilling of the bore hole

Hammer (HD) or compressed air drilling (CD)

Drill a hole into the base material to the size and embedment depth required by the
selected anchor (Table B1, B2, or B3). Proceed with Step 2.

In case of aborted drill hole, the drill hole shall be filled with mortar.

Hollow drill bit system (HDB) (see Annex B 3)

Drill a hole into the base material to the size and embedment depth required by the
selected anchor (Table B1, B2, or B3). This drilling system removes the dust and cleans
the bore hole during drilling. Proceed with Step 3.

In case of aborted drill hole, the drill hole shall be filled with mortar.

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

MAC: Cleaning for bore

hole diameter dy < 20mm and bore hole depth hy < 10d,,,, (Uncracked concrete only!)

L 4x

Starting from the bottom or back of the bore hole, blow the hole clean by a hand pump
(Annex B 3) a minimum of four times.

Check brush diameter (Table B4). Brush the hole with an appropriate sized wire brush
> dy, min (Table B4) a minimum of four times in a twisting motion.

If the bore hole ground is not reached with the brush, a brush extension must be used.

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

CAC: Cleaning for all bo

re hole diameter in uncracked and cracked concrete

Starting from the bottom or back of the bore hole, blow the hole clean with
compressed air (min. 6 bar) (Annex B 3) a minimum of two times until return air
stream is free of noticeable dust. If the bore hole ground is not reached an
extension must be used.

Check brush diameter (Table B4). Brush the hole with an appropriate sized wire brush
> dy, min (Table B4) a minimum of two times in a twisting motion.

If the bore hole ground is not reached with the brush, a brush extension must be used.

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

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

B+BTec Injection System BIS-HY GEN2 for concrete

Intended Use
Installation instructions

Annex B 4

Z15678.19
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Installation instructions (continuation)

correct dispensing tool.
— For every working interruption longer than the recommended working time (Table B5) as
vfw well as for new cartridges, a new static-mixer shall be used.

@ [&] Attach the supplied static-mixing nozzle to the cartridge and load the cartridge into the

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

/( mn-3tul || [ Prior to dispensing into the anchor hole, squeeze out separately a minimum of three full

- strokes and discard non-uniformly mixed adhesive components until the mortar shows a
% consistent grey colour.

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

|7 Piston plugs and mixer nozzle extensions shall be used according to Table B4 for the

AN following applications:
J-;'%@ e Horizontal assembly (horizontal direction) and ground erection (vertical downwards
B direction): Drill bit-@ dy 2 18 mm and embedment depth hy > 250mm

e Overhead assembly (vertical upwards direction): Drill bit-@ dy 2 18 mm

|2l Push the threaded rod or reinforcing bar into the anchor hole while turning slightly to
ensure positive distribution of the adhesive until the embedment depth is reached.

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

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

+20°C Il Allow the adhesive to cure to the specified time prior to applying any load or torque. Do
not move or load the anchor until it is fully cured (attend Table BS).

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

B+BTec Injection System BIS-HY GEN2 for concrete

Intended Use Annex B 5
Installation instructions (continuation)
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Table B5: Maximum working time and minimum curing time

Concrete temperature G(_allinq Minimum curing time in | Minimum curing time in
working time dry concrete wet concrete
-5°C  to -1°C 50 min 5h 10 h
0°C to +4°C 25 min 35h 7h
+5°C to +9°C 15 min 2h 4h
+10°C to +14°C 10 min 1h 2h
+15°C to +19°C 6 min 40 min 80 min
+20°C to +29°C 3 min 30 min 60 min
+30°C to +40°C 2 min 30 min 60 min
Cartridge temperature +5°C to +40°C
B+BTec Injection System BIS-HY GEN2 for concrete
Intended Use Annex B 6
Curing time
Z15678.19
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Table C1: Characteristic values for steel tension resistance and steel shear
resistance of threaded rods

Size M8 | M10 | M12| M16 | M20 | M24 | M27 | M 30

Cross section area |As  |[mm3| 366 | 58 | 843 | 157 | 245 | 353 | 459 | 561

Characteristic tension resistance, Steel failure "

Steel, Property class 4.6 and 4.8 NRks |[[kN] [15(13)|23 (21)| 34 63 98 141 184 | 224

Steel, Property class 5.6 and 5.8 NRks [[KN] [18(17)|29 (27)| 42 78 122 | 176 | 230 | 280

Steel, Property class 8.8 NRks [[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 Y™sN |[-] 2,0

Steel, Property class 4.8, 5.8 and 8.8 Y™MsN |[-] 1,5

Stainless steel A2, A4 and HCR, class 50 Y™MsN |[-] 2,86

Stainless steel A2, A4 and HCR, class 70 YMsN |[-] 1,87

Stainless steel A4 and HCR, class 80 Y™Ms,N |[-] 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] | 9(8) [15(13)| 21 39 61 88 115 | 140

% 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

E) Steel, Property class 8.8 MORK,S [Nm] |30 (26) |60 (53)| 105 | 266 | 519 | 896 | 1333 | 1797

i) 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 ?

Steel, Property class 4.6 and 5.6 TMs,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 TMs,V [-] 1,56

Stainless steel A4 and HCR, class 80 TMs,V [-] 1,33

# in absence of national regulation

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

B+BTec Injection System BIS-HY GEN2 for concrete
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Table C2: Characteristic values of tension loads under static and quasi-static action

Anchor size threaded rod

| M8 [M10{M12]{M16] M 20| M24 | M27 | M30

Steel failure

Characteristic tension resistance

NRk,s

[kN]

Ag - Tk (or see Table C1)

Partial factor

TMs,N

!

see Table C1

Combined pull-out and concrete failure

Characteristic bond resistance in non-cracked concrete C20/25

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

%’ X I: 80°C/50°C Dry, wet TR ucr INmmg | 17 | 17 | 16 | 15 | 14 | 13 | 13 | 13
S5 1 1ono R concrete and >
Gé@ I1:120°C/72°C |0 S5 2 | Rkuer INmmZ | 15 | 14 | 14 | 13 | 12 | 12 | 11 | 11
S I 160°c/100°C |Mole TRk uer mm | 12 | 11 | 11 | 10 | 95| 90 | 90 | 9,0
Characteristic bond resistance in cracked concrete C20/25
%’ ) |: 80°C/50°C Dy, wet TRK.cr INmm? | 70| 75| 80| 90| 85| 70| 70| 7,0
S5 . o o concrete and 2
Gé £ l:120°C/72°C | TP SO [ tRker INmm? | 6,0 | 65| 70| 75| 70| 60 | 6,0 | 60
S 1I:160°C/100°C | MOl€ TRk.cr NNmm?] | 55| 55| 60| 65| 60| 55| 55| 55
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
Non-cracked concrete Kuer,N [-] 11,0
Cracked concrete Ker.N [ 7,7
Edge distance Cer.N [mm] 1,5 hgy
Axial distance Scr,N [mm] 2 Cer N
Splitting
h/het 2 2,0 1,0 hy
) h
Edge distance 2,0 > h/hge> 1,3 Cer,sp [mm] 2-hg| 25— I
ef
hher< 1,3 2,4 hy
Axial distance Scr,sp [mm] 2 Cer gp
Installation factor
MAC 1.2 | NPA
for dry and wet concrete |CAC " [] 1,0
HDB inst 1,2
for flooded bore hole CAC 1,4
B+BTec Injection System BIS-HY GEN2 for concrete
Performances Annex C 2
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Table C3: Characteristic values of shear loads under static and quasi-static action

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

Anchor size threaded rod M8 | M10 | M12 | M16 | M20 | M24 M 27 M 30
Steel failure without lever arm

e e | Yne | 10 05 Ayl o see Tabe O
Characteristic shear resistance

Seol e gass S SIS v, | o 05 Ayt seeTave o1

classes

Partial factor YMs,V [-] see Table C1

Ductility factor k; [] 1,0

Steel failure with lever arm

Characteristic bending moment MOy s | [Nm] 1,2+ Wy - fy (or see Table C1)

Elastic section modulus Wy [mm3]| 31 62 109 277 541 935 1387 1874
Partial factor TMs,V [ see Table C1
Concrete pry-out failure

Factor Kg [] 2,0

Installation factor Yinst [-] 1,0
Concrete edge failure

Effective length of fastener l¢ [mm] min(hgs; 12 * dpom) min(hgg; 300mm)
Outside diameter of fastener dhom [mm] 8 10 12 16 20 24 27 30
Installation factor Yinst [-] 1,0

B+BTec Injection System BIS-HY GEN2 for concrete
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Table C4: Characteristic values of tension loads under static and quasi-static action

Anchor size internal threaded anchor rods

| IG-M 6 | IG-M 8 [1G-M 10| IG-M 12| IG-M 16| IG-M 20

Steel failure”

Characteristic tension resistance, 5.8 NRk s [kN] 10 17 29 42 76 123
Steel, strength class 8.8 NRk s [kN] 16 27 46 67 121 196
Partial factor, strength class 5.8 and 8.8 YMs,N [-] 1,5
Characteristic tension resistance, Stainless
’ N
Steel A4 and HCR, Strength class 70 2 Rk.s [kN] 14 26 41 59 110 124
Partial factor YMs,N [-] 1,87 2,86
Combined pull-out and concrete cone failure
Characteristic bond resistance in non-cracked concrete C20/25
% ) I: 80°C/50°C Dry, wet TRk,ucr | [N/mm2] 17 16 15 14 13 13
S5 R o concrete and o
aé_ E II: 120°C/72°C flooded bore TRk,ucr | [N/mm2] 14 14 13 12 12 11
S 1l:160°C/100°C hole TRkuer | IN/mm2] | 11 11 10 9,5 9,0 9,0
Characteristic bond resistance in cracked concrete C20/25
f';: . I: 80°C/50°C Dry, wet TRker | [N/mm?] 7,5 8,0 9,0 8,5 7,0 7,0
e concrete and ,
aé_ E II: 120°C/72°C flooded bore TRkcr | IN/mm?] 6,5 7,0 7,5 7,0 6,0 6,0
S Il 160°C/100°C hole TRker | INfMm?] | 5,5 6,0 6,5 6,0 55 55
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
Non-cracked concrete kucr,N [-] 11,0
Cracked concrete Ker.N [ 77
Edge distance Cer,N [mm] 1,5 hgy
Axial distance Scr N [mm] 2Cy N
Splitting failure
h/hgs 2 2,0 1,0 hgt
h
Edge distance 2,0>h/hg > 1,3 Cer,sp [mm] 2 -hg [2,5 - J
ef
h/hg<1,3 2,4 hy
Axial distance Scr,sp [mm] 2 Cer,sp
Installation factor
MAC 1,2 | NPA
for dry and wet concrete CAC . [] 1,0
HDB inst 1,2
for flooded bore hole CAC 1,4

8 For 1G-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.

B+BTec Injection System BIS-HY GEN2 for concrete
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Table C5: Characteristic values of shear loads under static and quasi-static action

Anchor size for internal threaded anchor rods IG-M 6 | IG-M 8 |IG-M 10|IG-M 12|IG-M 16 1G-M 20
Steel failure without lever arm”

0
Characteristic shear resistance, 5.8 Y Ris [kN] S 15 21 38 61
Steel, Strength class 8.8 VORK,S [kN] 8 14 23 34 60 98
Partial factor, strength class 5.8 and 8.8  |YMsv [-] 1,25
Characteristic shear resistance,
Stainless Steel A4 and HCR, VORK,S [kN] 7 13 20 30 55 40
Strength class 702
Partial factor TMs,V [-] 1,56 2,38
Ny Atilibg Fankar k- 11 1N
U UCTHiTY TacCiof 7 ] 1,V
Steel failure with lever arm"
Characteristic bending moment, 9.8 MOz s | [INm] 8 19 37 66 167 325
Steel, strength class 8.8 MOgks | INm]| 12 30 60 105 267 519
Partial factor, strength class 5.8 and 8.8 | Yms,v [-] 1,25
Characteristic bending moment,
Stainless Steel A4 and HCR, MORK,S [Nm] 11 26 52 92 233 456
Strength class 70?
Partial factor YMs,V [] 1,56 2,38
Concrete pry-out failure
Factor kg [ 2,0
Installation factor Yinst [-] 1,0
Concrete edge failure
Effective length of fastener lg [mm] min(hgs; 12+ dpyom) min(hgs; 300mm)
Outside diameter of fastener dhom [mm] 10 12 16 20 24 30
Installation factor Yinst [-] 1,0

3 For 1G-M20 strength class 50 is valid

" 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.

B+BTec Injection System BIS-HY GEN2 for concrete
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Table C6: Characteristic values of tension loads under static and quasi-static action
Anchor size reinforcing bar |28 |@10|@12(@14|@16|@20|@ 24| @ 25| @ 28| 32
Steel failure
Characteristic tension resistance NRk.s [kN] Ag -
Cross section area As [mme] | 50 | 79 | 113 154 | 201 | 314 | 452 | 491 | 616 | 804
Partial factor TMsN [] 147
Combined pull-out and concrete failure
Characteristic bond resistance in non-cracked concrete C20/25
©  1:80°C/50°C Dry, wet | TRk ucr INmm2] | 14 | 14 | 14 | 14 | 13 | 13 | 13 | 13 | 13 | 13
T O concrete
¢ 2 11:120°C/72°C  |and TRk uCr INNmm?] | 13 | 12 | 12 [ 12 [ 12 | 11 | 11| 11| 11| 11
CU ’
g = flooded
2L II: 160°C/100°C |bore hole | TRk ucr IN/mm2l1 951 9519519019090/ 90! 901! 85! 85
Characteristic bond resistance in cracked concrete C20/25
©  1:80°C/50°C Dry, wet  |TRker [INNmmg | 55| 55| 60| 65|65|65|65| 70| 70| 70
R concrete
o g [I: 120°C/72°C and TRk cr [N/mm?]| 45| 50| 50| 555555 55|60 60| 6,0
e = flooded
2 Il: 160°C/100°C |bore hole |TRkcr [N/mm?] | 40| 45| 45| 50| 50|50 50|50 50| 5,0
C25/30 1,02
C30/37 1,04
Increasing factors for concrete C35/45 1,07
Ye C40/50 1,08
C45/55 1,09
C50/60 1,10
Concrete cone failure
Non-cracked concrete kucr,N [] 11,0
Cracked concrete Ker.N [] 7,7
Edge distance Cer.N [mm] 1,5 hgt
Axial distance Scr,N [mm] 2 Cer,N
Splitting
h/hgs 22,0 1,0 hgs
i h
Edge distance 2,0>hhg>13  |Cogp [mm] 2-hg| 25 - .
ef
hihgs < 1,3 2,4 hy
Axial distance Scr,sp [mm] 2 Cergp
Installation factor
MAC 1,2 NPA
for dry and wet concrete CAC . [ 1,0
HDB Inst 1.2
for flooded bore hole CAC 14
Y f, shall be taken from the specifications of reinforcing bars
# in absence of national regulation
B+BTec Injection System BIS-HY GEN2 for concrete
Performances Annex C 6
Characteristic values of tension loads under static and quasi-static action
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Table C7: Characteristic values of shear loads under static and quasi-static action

Anchor size reinforcing bar 28 |010(012|5 14|23 16/D 20|24 D25 | @28 | & 32
Steel failure without lever arm

Characteristic shear resistance VORK,S [KN] 0,50 * Ag * iy

Cross section area Ag [mm?] 50 | 79 | 113 | 154 | 201 | 314 | 452 491 616 | 804
Partial factor YMs,V [-] 1,57

Ductility factor k7 [ 1,0

Steel failure with lever arm

Characteristic bending moment MOz s [INM] 1.2+ Wy« fy”

Elastic section modulus Wy [mme] | 50 | 98 | 170 | 269 | 402 | 785| 896 | 1534 | 2155 | 3217
Partial factor YMs,V [] 1,57

Concrete pry-out failure

Factor Kg [] 2,0

Installation factor Yinst [] 1,0

Concrete edge failure

Effective length of fastener l¢ [mm] min(hgg; 12 + dpom) min(hgg; 300mm)
Outside diameter of fastener dhom [mm] 8 10 12| 14| 16 | 20 | 24 25 28 32
Installation factor Yinst [ 1,0

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

B+BTec Injection System BIS-HY GEN2 for concrete

Performances
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Table C8: Displacements under tension load” (threaded rod)

Anchor size threaded rod M8 M10 | M12 | M16 | M20 | M24 | M27 | M 30

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

Temperature range I dno-factor | [mm/(N/mm?)] 0,031 | 0,032 | 0,034 | 0,037 | 0,039 | 0,042 | 0,044 | 0,046
80°C/50°C dne-factor | [mm/(N/mm2)] 0,040 | 0,042 | 0,044 | 0,047 | 0,051 | 0,054 | 0,057 | 0,060
Temperature range Il dno-factor | [mm/(N/mm2)] 0,032 | 0,034 | 0,035 | 0,038 | 0,041 | 0,044 | 0,046 | 0,048
120°C/72°C dne-factor | [mm/(N/mm2)] | 0,042 | 0,044 | 0,045 | 0,049 | 0,053 | 0,056 | 0,059 | 0,062
Temperature range IlI: dnp-factor | [mm/(N/mm2)] 0,121 | 0,126 | 0,131 | 0,142 | 0,153 | 0,163 | 0,171 | 0,179
160°C/100°C dneo-factor | [mm/(N/mma)] 0,124 | 0,129 | 0,135 | 0,146 | 0,157 | 0,168 | 0,176 | 0,184
Cracked concrete C20/25 under static and quasi-static action

Temperature range I: dnp-factor | [mm/(N/mm2)] 0,081 | 0,083 | 0,085 | 0,090 | 0,095 | 0,099 | 0,103 | 0,106
80°C/50°C dneo-factor | [mm/(N/mm2)] | 0,104 | 0,107 | 0,110 | 0,116 | 0,122 | 0,128 | 0,133 | 0,137
Temperature range Il: dno-factor | [mm/(N/mm?)] 0,084 | 0,086 | 0,088 | 0,093 | 0,098 | 0,103 | 0,107 | 0,110
120°C/72°C dnee-factor | [mm/(N/mma)] 0,108 | 0,111 | 0,114 | 0,121 | 0,127 | 0,133 | 0,138 | 0,143
Temperature range lll: dno-factor | [mm/(N/mm?)] 0,312 | 0,321 | 0,330 | 0,349 | 0,367 | 0,385 | 0,399 | 0,412
160°C/100°C dne-factor | [mm/(N/mm2)] 0,321 | 0,330 | 0,340 | 0,358 | 0,377 | 0,396 | 0,410 | 0,424

" Calculation of the displacement
dno = Ono-factor - 7; 7: action bond stress for tension
.. = One-factor - 7;

Table C9: Displacements under shear load? (threaded rod)

Anchor size threaded rod M8 | M10 ([ M12 | M16 | M20 | M24 | M27 | M 30
Non-cracked and cracked concrete C20/25 under static and quasi-static action

All temperature dyg-factor [mm/kN] 0,06 | 0,06 | 0,05 | 0,04 | 0,04 | 0,03 | 0,03 | 0,03
ranges dy..-factor [mm/kN] 0,09 | 0,08 | 0,08 | 0,06 | 0,06 | 0,05 | 0,05 | 0,05

# Calculation of the displacement
dvo = Ovo-factor - V; V: action shear load
dv.. = dv..-factor - V;

B+BTec Injection System BIS-HY GEN2 for concrete
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Table C10: Displacements under tension load" (Internal threaded rod)

Displacements under static and quasi-static action (Internal threaded anchor rod)

Anchor size Internal threaded rod IG-M6 | IGM8 | IG-M10 | IG-M 12 | IG-M 16 | IG-M 20
Non-cracked concrete C20/25 under static and quasi-static action
Temperature range I: d\p-factor [mm/(N/mm?2)] 0,032 0,034 0,037 0,039 0,042 0,046
80°C/50°C dneo-factor [mm/(N/mm?)] | 0,042 | 0,044 | 0,047 | 0,051 0,054 | 0,060
Temperature range Il: d\o-factor [mm/(N/mm3)] 0,034 0,035 0,038 0,041 0,044 0,048
120°C/72°C Inoo-factor [mm/(N/mm3)] | 0,044 0,045 0,049 0,053 0,056 0,062
Temperature range lll: dp-factor [Mmm/(N/mm3)] 0,126 0,131 0,142 0,153 0,163 0,179
160°C/100°C dn.o-factor [mm/(N/mm3)] | 0,129 0,135 0,146 0,157 0,168 0,184
Cracked concrete C20/25 under static and quasi-static action
Temperature range I: | dng-factor [mm/(N/mm?)] | 0,083 | 0,085 | 0,090 | 0,095 | 0,099 | 0,106
80°C/50°C dn.o-factor [mm/(N/mm3)] | 0,170 0,110 0,116 0,122 0,128 0,137
Temperature range Il: dp-factor [Mmm/(N/mm3)] 0,086 0,088 0,093 0,098 0,103 0,110
120°C/72°C SN.o-factor [mm/(N/mm3)] | 0,111 0,114 0,121 0,127 0,133 0,143
Temperature range Ill: | Sno-factor [mm/(N/mm3)] | 0,321 0,330 0,349 0,367 0,385 0,412
160°C/100°C dneo-Tactor [mm/(N/mm?)] 0,330 0,340 0,358 0,377 0,396 0,424
Y Calculation of the displacement
dno = dno-factor - 1; T: action bond stress for tension
e = Oneo-factor - T;
Table C11: Displacements under shear load? (Internal threaded rod)
Anchor size Internal threaded rod IG-M 6 IG-M 8 IG-M10 | IG-M12 | IG-M 16 | IG-M 20
Non-cracked and cracked concrete C20/25 under static and quasi-static action
All temperature | dvo-factor [mm/kN] 0,07 0,06 0,06 0,05 0,04 0,04
ranges 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;
B+BTec Injection System BIS-HY GEN2 for concrete
Performances Annex C 9
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Table C12: Displacements under tension load" (rebar)

Anchor size reinforcing bar 28 |10 | @12 | 214 | D16 | D20 | J24 | D25 | &28 | & 32

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

Temperature | §yg-factor |[mm/(N/mm2)] | 0,031 0,032 0,034 | 0,035 [ 0,037 [ 0,039 [ 0,042 0,043 | 0,045 | 0,048
soanae i [Sn-tactor | mmy/mm?) | 0,040 | 0,042 | 0,044 0,045 | 0,047 | 0,051 | 0,054 | 0,065 | 0,058 | 0,063
Terrggge;altll_ire Sno-factor | [mm/(N/mm2)] | 0,032 ] 0,034 | 0,035 | 0,036 | 0,038 | 0,041 [ 0,044 [ 0,045 | 0,047 | 0,050
120°C/72°C | Onefactor | [mm/(N/mm2)] | 0,042 [ 0,044 | 0,045 | 0,047 | 0,049 | 0,053 | 0,056 | 0,057 | 0,060 | 0,065
Temperature | §yo-factor |[mm/(N/mm2)] | 0,121 0,126 | 0,131 | 0,137 | 0,142 | 0,153 | 0,163 | 0,164 | 0,172 | 0,186
16%‘!}?,?(')'(')20 Sne-factor | mmy/(N/mm2)] | 0,124 | 0,129 | 0,135 | 0,141 | 0,146 | 0,157 | 0,168 | 0,169 | 0,177 | 0,192
Cracked concrete C20/25 under static and quasi-static action
Temperature | 3yq-factor | [mm/(N/mm2)] | 0,081 | 0,083 | 0,085 | 0,087 [ 0,090 | 0,095 | 0,099 [ 0,099 | 0,103 | 0,108
soooec [Sufactor |[mmiN/mma)] | 0,104 | 0,107 0.110] 0,113 | 0,116 | 0,122 | 0,128 | 0.128 0,133 | 0,141
Temperature | §yq-factor |[mm/(N/mm2)] | 0,084 | 0,086 | 0,088 | 0,090 | 0,093 | 0,098 | 0,103 | 0,103 | 0,107 | 0,113
o e | Sntactor |[mm/(N/mm3) | 0,108 |0.111] 0,114 | 0,118 | 0,121 | 0,127 | 0,133 | 0,133 | 0,138 | 0,148
Temperature | gyq-factor | [mm/(N/mm?)] | 0,312 0,321 0,330 0,340 | 0,349 | 0,367 | 0,385 | 0,385 ] 0,399 | 0,425
reor S 00ec | nofactor | [mmiNimma)] | 0,821 | 0,330 | 0.340 | 0,349 | 0,358 | 0,577 | 0,396 | 0.396 | 0.410 | 0,449

" Calculation of the displacement
dno = dno-factor - T; T: action bond stress for tension
.. = One-factor - 7;

Tabelle C13: Verschiebung unter Querbeanspruchung? (Betonstahl)

Anchor size reinforcing bar 28 |10 (@12 | D214 | D16 | D20 | D24 | D25 | D28 | D32
For concrete C20/25 under static and quasi-static action

All temperature | dvo-factor | [mm/kN] 0,06 | 0,05 | 0,05 | 0,04 | 0,04 | 0,04 | 0,03 | 0,03 | 0,03 | 0,03
ranges dy..-factor | [mm/kN] 0,09 | 0,08 | 0,08 | 0,06 | 0,06 | 0,05 | 0,05 | 0,05 | 0,04 | 0,04

# Calculation of the displacement
dvo = dvo-factor - V; V: action shear load
dv.. = dv..-factor - V;

B+BTec Injection System BIS-HY GEN2 for concrete

Performances Annex C 10
Displacements under static and quasi-static action (rebar)
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Table C14: Characteristic values of tension loads under seismic action
(performance category C1+C2)

Anchor size threaded rod

M8 |M10|M12| M 16| M 20| M24 | M27 | M30

Characteristic values of tension loads under seismic action (performance category C1+C2)

Steel failure
Characteristic tension resistance Nk [kN] 10-N
(Seismic C1) ,$,60,C1 ’ Rkss
Characteristic tension resistance,
(Seismic C2)
Steel, strength class 8.8 NRk s,eq,C2 [kN] NPA 1,0 * NRks NPA
Stainless Steel A4 and HCR,
Strength class 270
Partial factor YMs,N [] see Table C1
Combined pull-out and concrete failure
Characteristic bond resistance in cracked and non-cracked concrete C20/25
° TRk,eq,C1 [N/mm2] | 7,0 | 75| 80| 90| 85| 70| 7,0 ‘ 7,0
= I: 80°C/50°C
= TRk eq,C2 [N/mm?] NPA 36 | 35| 33| 23 NPA
; Dry, wet .
L ispcom |concreteand |keaor | INmm | 60 [ 65| 70| 75] 70| 60| 60] 60
g Lloloded bore | tgy eq,c2 [N/mm?] NPA 31 (30| 28| 20 NPA
ole
£ TRk eq,C1 [N/mm?] | 5,5 \ 55| 60| 65| 60| 55| 55 \ 5,5
2 Ill: 160°C/100°C
TRK 6q.C2 [N/mm?] NPA 25| 27| 25| 18 NPA
€9,C
Increasing factors for concrete yg C25/30 to C50/60 1,0
Concrete cone failure
Non-cracked concrete Kucr,N [-] 11,0
Cracked concrete Ker.N [] 7,7
Edge distance CerN [mm] 1,5 hy
Axial distance ScrN [mm] 2 Cor N
Splitting
h/hgt 2 2,0 1,0 hg
) h
Edge distance 2,0>h/hg>1,3 Cer,sp [mm] 2 -hg| 25— -
ef
h/hef < 1,3 2,4 hef
Axial distance Scr,sp [mm] 2 Cer.sp
Installation factor
CAC 1,0
for dry and wet concrete HDB Yinst [] 12
for flooded bore hole CAC 1,4
B+BTec Injection System BIS-HY GEN2 for concrete
Performances Annex C 11
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Table C15: Characteristic values of shear loads under seismic action
(performance category C1+C2)

Anchor size threaded rod M8  M10| M12 | M16 | M20 | M24 M 27 M 30

Steel failure without lever arm

Characteristic shear resistance

\ .0
(Seismic C1) Rk,s,eq,C1 | [kN] 0,70 - VOpg 5
Characteristic shear resistance
(Seismic C2),
Steel, strength class 8.8 VRk,s,eq,C2 [kN] NPA 0,70 - VORk,s NPA

Stainless Steel A4 and HCR,
Strength class 270

Partial factor YMs,V [-] see Table C1

Ductility factor k7 [ 1,0

Steel failure with lever arm

o _ MORk,s,eq,C1 [Nm] No Performance Assessed (NPA)

Characteristic bending moment
MO%gy s eq,c2 | INM] 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(hgs; 12 * dpom) min(hgs; 300mm)
Outside diameter of fastener dnom [mm]| 8 10 12 16 20 24 27 30
Installation factor Yinst [] 1,0
Factor for annular gap Ogap [-] 0,5 (1,0)"

Y 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

B+BTec Injection System BIS-HY GEN2 for concrete

Performances Annex C 12
Characteristic values of shear loads under seismic action (performance category C1+C2)
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(performance category C1)

Table C16: Characteristic values of tension loads under seismic action

Anchor size reinforcing bar

|28 [@10|@12|@ 142 16|@ 20 (@ 24|@ 25| 28| 32

Steel failure

Characteristic tension resistance NRk,s,eq [kN] 1,0 A fuk”
Cross section area A [mme] | 50 | 79 | 113 154 | 201 | 314 | 452 | 491 | 616 | 804
Partial factor YMs,N [-] 1,4”
Combined pull-out and concrete failure
Characteristic bond resistance in cracked and non-cracked concrete C20/25
. o o 2
® |: 80°C/50°C Dry, wet | "Akea INmm?2| 55| 55|60|65|65|65|65]|70|70]|70
T o concrete
2 8 II: 120°C/72°C and TRk,eq [NNmm? | 45| 50| 50| 55| 55| 55| 55| 6,0]| 6,0 6,0
E = flooded
F :160°C/100°C | POre hole TR eq INNmm2] | 40 | 45| 45| 50| 50|50]| 501 50|50/ 50
Increasing factors for concrete y. C25/30 to C50/60 1,0
Concrete cone failure
Non-cracked concrete Kucr,N [] 1.0
Cracked concrete Ker.N [ 7,7
Edge distance Cer N [mm] 1,5 hgt
Axial distance ScrN [mm] 2 CerN
Splitting
hihes 2 2,0 1,0 hgs
, h
Edge distance 20>hhg>13  |Cygp [mm] 2-hgl25- -
ef
h/hgs < 1,3 2,4 hey
Axial distance Scr,sp [mm] 2 Cersp
Installation factor
CAC 1,0
for dry and wet concrete .
Y HDB | inst [ 12
for flooded bore hole CAC 1,4
Y f.« shall be taken from the specifications of reinforcing bars
@ in absence of national regulation
B+BTec Injection System BIS-HY GEN2 for concrete
Performances Annex C 13
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Table C17: Characteristic values of shear loads under seismic action
(performance category C1)

Anchor size reinforcing bar 28 |210|/212(214|216/5 203 24| D25 | &28 | & 32

Steel failure without lever arm

Characteristic shear resistance VRkseq |[KN] 0,35+ Ag *

Cross section area Ag [mm?] 50 | 79 | 113 | 154 | 201 | 314 | 452 | 491 616 | 804
Partial factor YMs,V [-] 1,57

Ductility factor ks [ 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 lg [mm] min{hgs; 12 * dpom) min(hgg; 300mm)
Outside diameter of fastener dnom [mm] 8 10|12 | 14 | 16 | 20 | 24 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

B+BTec Injection System BIS-HY GEN2 for concrete

Performances Annex C 14
Characteristic values of shear loads under seismic action (performance category C1)
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Table C18: Displacements under tension load" (threaded rod)

Anchor size threaded rod | M8 [m10 [ M12 [ M16 | m20 | M24 [ M27 | m30

Cracked concrete C20/25 under seismic C1 action

Temperature range I dno-factor | [mm/(N/mm2)] 0,081 | 0,083 | 0,085 | 0,090 | 0,095 | 0,099 | 0,103 | 0,106
80°C/50°C dneofactor | [mm/(N/mm2)] | 0,104 | 0,107 | 0,110 | 0,116 | 0,122 | 0,128 | 0,133 | 0,137
Temperature range Il: dno-factor | [mm/(N/mm32)] 0,084 | 0,086 | 0,088 | 0,093 | 0,098 | 0,103 | 0,107 | 0,110
120°C/72°C dneo-factor | [mm/(N/mm2)] | 0,108 | 0,111 | 0,114 | 0,121 | 0,127 | 0,133 | 0,138 | 0,143
Temperature range Il dno-factor | [mm/(N/mm?2)] 0,312 | 0,321 | 0,330 | 0,349 | 0,367 | 0,385 | 0,399 | 0,412
160°C/100°C dneo-factor | [mm/(N/mm2)] | 0,321 | 0,330 | 0,340 | 0,358 | 0,377 | 0,396 | 0,410 | 0,424

Table C19: Displacements under tension load" (rebar)

Anchor size reinforcing bar | 8 |@10 | @12 | @14 | @16 | @20 | @24 | @25 | @28 | @32

Cracked concrete C20/25 under seismic C1 action

Temperature dyo-factor | [mm/(N/mm?)] | 0,081 {0,083 | 0,085 | 0,087 | 0,090 | 0,095 | 0,099 | 0,099 | 0,103 | 0,108

range I
80°C/50°C dnee-factor | [mm/(N/mmz2)] |0,104 0,107 |{0,110|0,113|0,116 | 0,122 | 0,128 | 0,128 | 0,133 | 0,141

Temperature d\o-factor | [mm/(N/mm2)] | 0,084 | 0,086 | 0,088 | 0,090 | 0,093 | 0,098 | 0,103 [ 0,103 | 0,107 | 0,113

range Il:
0,108 (0,111 /0,114 /0,118 0,121 0,127 0,133 0,133 | 0,138 | 0,148

—_

—_

( )
( )
120°C/72°C | Oneorfactor | [mm/(N/mma)
Temperature | §yo-factor | [mm/(N/mm2)] | 0,312 0,321 0,330 [ 0,340 | 0,349 | 0,367 | 0,385 | 0,385 | 0,399 | 0,425
16%51!3?('3'('):"0 neo-factor | [mm/(N/mm?)] | 0,321 | 0,330 | 0,340 | 0,349 | 0,358 | 0,377 | 0,396 | 0,396 | 0,410 | 0,449

" Calculation of the displacement
dno = dno-factor - T;
dn.. = Onw-factor - t; (t: action bond stress for tension)

Table C20: Displacements under shear load? (threaded rod)

Anchor size threaded rod | M8 [Mm10 | M12| M16 | M20 | M24 | M27 | M30
Non-cracked and cracked concrete C20/25 under seismic C1 action

All temperature dyg-factor [mm/KN] 0,06 | 0,06 | 0,05 | 0,04 | 0,04 | 0,03 | 0,03 | 0,03
ranges dy..-factor [Mm/KN] 0,09 | 0,08 | 0,08 | 0,06 | 0,06 | 0,05 | 0,05 | 0,05

Table C21: Displacement under shear load” (rebar)

Anchor size reinforcing bar | 28 [@210 | @12 | 214 | 216 | @20 | @24 | @25 | @28 | & 32

For concrete C20/25 under seismic C1 action

All temperature | Svofactor | [mm/kN] 0,06 | 0,05 | 0,05 | 0,04 | 0,04 | 0,04 | 0,03 | 0,03 | 0,03 | 0,03

ranges dy.-factor | [mm/kN] 0,09 | 0,08 | 0,08 | 0,06 | 0,06 | 0,05 | 0,05 | 0,05 | 0,04 | 0,04

# Calculation of the displacement
dvo = Oyp-factor - V;
dv.. = dv.-factor - V; (V: action shear load)

B+BTec Injection System BIS-HY GEN2 for concrete

Performances Annex C 15
Displacements under seismic C1 action (threaded rods and rebar)
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Table C22: Displacements under tension load" (threaded rod)

Anchor size threaded rod | M8 [ M10 | M12 [ M16 | M20 | M24 | m27 | M 30
Cracked concrete C20/25 under seismic C2 action
All temperature SN,eq(DLS)—factor [mm/(N/mm?2)] NPA 0,120 | 0,100 | 0,100 | 0,120 NPA
ranges 3N equLs)-factor | [mm/(N/mm?)] 0,140 | 0,150 | 0,110 | 0,150

" Calculation of the displacement
5N,eq(DLS) = 5N,eq(DLS)'faCtOI’ T
SN eq(uULS) = ON,equLs)-factor - T; (t: action bond stress for tension)

Table C23: Displacements under shear load? (threaded rod)

Anchor size threaded rod | M8 | M10 | M12 | M16 | M20 | M24 | M27 | M 30
Cracked concrete C20/25 under seismic C2 action

All temperature 5V,eq(DLS)‘faCt°r [mm/KN] NPA 0,27 0,13 0,09 0,06 NPA
ranges SV,ep(ULS)—factor [mm/kN] 0,27 | 0,14 | 0,10 | 0,08

2 Calculation of the displacement
Ov,eq(DLS) = Ov,eq(pLy)-factor - V;
Sv.eq(uLs) = Ovequis-factor - V;  (V: action shear load)

B+BTec Injection System BIS-HY GEN2 for concrete

Performances Annex C 16
Displacements under seismic C2 action (threaded rods)
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