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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This European Technical Assessment may be withdrawn by the issuing Technical Assessment Body, in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 36(3) of Regulation
(EU) No 2024/3110.
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Specific Part
1 Technical description of the product

The Injection system SPIT VIPER XTREM / SPIT VIPER XTREM TR is a bonded fastener
consisting of a cartridge with injection mortar SPIT VIPER XTREM / SPIT VIPER XTREM TR and
a steel element. The steel element consists of a threaded rod SPIT with washer and hexagon nut
in sizes M8 to M30 or a SPIT MULTICONE stud in sizes M12, M16 and M20 or a reinforcing bar
with diameters of & 8 to 20 mm.

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. 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)

3.2 Safety in case of fire (BWR 2)

Essential characteristic Performance

Reaction to fire Class A1

Resistance to fire No performance assessed
3.3 Hygiene, health and the environment (BWR 3)

Essential characteristic Performance

Content, emission and/or release of dangerous substances No performance assessed
Z194771.26 8.06.01-449/25

Essential characteristic

Performance

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

See Annex B3 to B5 and
C1toC3

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

See Annex C4 to C6

Displacements under short-term and long-term loading

See Annex C7

Characteristic resistance and displacements for seismic

performance categories C1 and C2

See Annex C8 to C11
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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 330499-02-0601 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 fiir Bautechnik.

Issued in Berlin on 10 February 2026 by Deutsches Institut fiir Bautechnik

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

Z194771.26 8.06.01-449/25
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Product description: Steel elements

- Anchor rods SPIT M8 to M16 with washer and nut (Electroplated / A4)

\ two sides 45° chamfer

J[Hl hef

- Anchor rods SPIT M20 to M30 with washer and nut (Electroplated / A4)

| 1 o ,>,

beiy hes \ two sides 45° chamfer

Marking on the anchor rod SPIT: letter S, bolt diameter and maximum thickness of the fixture: e.g.:
SM10/20

Table 1: Dimensions anchor rods SPIT

Size d L het max ty
[mm] [mm] [mm] [mm]
M8 8 110 80 15
M10 10 130 90 20
M12 12 160 110 25
M16 16 190 125 35
M20 20 260 170 65
M24 24 300 210 63
M30 30 380 280 70

SPIT VIPER XTREM / SPIT VIPER XTREM TR

Product description Annex A1

Steel elements |

Z246117.25 8.06.01-449/25
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- Commercial standard threaded rods M8 to M30 (with washer and nut) with

inspection certificate 3.1 according to EN 10204:2004

e Materials, dimensions and mechanical properties acc. to Table A1

o For steel grade 10.9: Proof of passed preloading test for the detection of hydrogen

embrittlement according to EN ISO 15330:1999

marking of the embedment depth

- Rebars @8, @10, @12, @16, @20 with properties according to Annex C of EN 1992-1-1:2004+AC:2010

marking of the embedment depth

\ ! §

- SPIT MULTICONE Studs M12, M16 and M20 (Carbon steel)

et = IHelix

SPIT VIPER XTREM / SPIT VIPER XTREM TR

Product description
Steel elements Il

Annex A2

Z246117.25

8.06.01-449/25
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Injection mortar

Injection mortar SPIT VIPER XTREM 280 ml, 410 ml and 825 m:
Vinylester adhesive - two components

w2z YR el

/[Thy

¥/

M8 => M30 @l!‘llll\l\lhllwllH!ll!l\ll'llllWl!\H\.Ilmmmiu“\ih

I x

@8 => 332

WIYLX «
JONVWHOU3d

Marking

e Trade name
- VIPER XTREM for Regular version

- VIPER XTREM TR for Tropical version

Expire date

Curing and processing time

Charge code number
e |dentifying mark of the producer SPIT

Static mixer

Standard Quadro mixing nozzle

High flow mixing nozzle

SPIT VIPER XTREM / SPIT VIPER XTREM TR

Product description Annex A3
Injection mortar

Z246117.25 8.06.01-449/25
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Injection accessories for deep hole

Plastic extension Jext. 13x1000 must be used for hole deeper hy > 250 mm
Piston plug must be used for deeper holes when hy > 350 mm

Mixing nozzle Plastic extension

\

l

Cartridges

R

Piston plug

280 ml coaxial cartridge

410 ml coaxial cartridge febvbelefel eyl 0

825 ml side-by-side
cartridge

))]l]=a=m§

SPIT VIPER XTREM / SPIT VIPER XTREM TR

Product description
Injection accessories

Annex A4

Z246117.25

8.06.01-449/25
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Table A1: Materials

Part Size Material

Carbon steel

Anchor rod SPIT Carbon steel, grade 5.8, EN ISO 898-1:2013 - A5 = 15%,
Zn with nut and M8 to M30 Electroplated = 5 um acc. to EN ISO 4042:2022
washer or Hot dip galvanized = 45 ym NF EN ISO 1461:2022
SITJIETICONE Carbon steel grade 8.8, A5 = 12%
X M12, M16, M20 Electroplated =2 5 ym, NF E25-009:2022
studs with nut
and washer
Commercial
threaded rods M8 to M30 Carbon steel, grade 5.8 to 10.9 according to EN ISO 898-1:2013
with nut and As = 15%, Electroplated = 5 ym acc. to EN 1SO 4042:2022
washer
Stainless steel (A4)
Anchor rod SPIT Stainless steel 1.4404 according to EN ISO 3506-1:2020
A4 with nut and M8 to M30 Grade 70,
washer As =2 15%
t?]‘:gg:;cggs Stainless steel grade 70: 1.4401; 1.4404; 1.4578; 1.4571;
) M8 to M30 1.4439; 1.4362 acc. to EN 10088-1:2023
with nut and
As 2 15%
washer

High corrosion resistant steel (HCR)

Commercial

threaded rods M8 to M30 Stainless steel 1.4529 / 1.4565 acc. to EN 10088-1:2023,
with nut and grade 70, As 2 15%

washer

Ribbed reinforcing bar (rebar)

EN 1992-1-1:2004+AC:2010, bars and de-coiled rods class B
ribbed rebar @8 to 20 or C, fu = fu = k - fy, k according to NDP or NCI of
EN 1992-1-1/NA, A5 = 15%

SPIT VIPER XTREM / SPIT VIPER XTREM TR

Product description Annex A5

Materials

Z246117.25 8.06.01-449/25
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Specifications of intended use

Anchorages subject to:

» Static, quasi-static loading (all steel elements)

= Seismic performance category C1 (all steel elements)

= Seismic performance category C2 (only SPIT MULTICONE studs)

Base materials:

= Compacted, reinforced or unreinforced normal weight concrete without fibres with strength classes
C20/25 to C50/60 according to EN 206:2013 + A2:2021

» Cracked or uncracked concrete

Temperature ranges:

Installation temperature: Temperature of base material: 0 °C to +40°C

In-service temperature:

SPIT VIPER XTREM may be used in the following temperature ranges:

= Temperature range I -40°C to +40°C: max short-term temperature +40°C
max long-term temperature +24°C

= Temperature range I -40°C to +80°C: max short-term temperature +80°C
max long-term temperature +50°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:

o Stainless steel Stahl A4 according to Annex A5, Table A1: CRC llI
o High corrosion resistance steel HCR according to Annex A5, Table A1: CRC V

SPIT VIPER XTREM / SPIT VIPER XTREM TR

Intended use Annex B1
Specifications

Z246117.25 8.06.01-449/25
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Design:

» Fastenings are designed in accordance with: EN 1992-4:2018.

= The structural design is conducted under responsibility of a designer experienced in the field of
anchorages and concrete works.

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

Installation:
= Installation in dry or wet concrete (use category 1) and in flooded holes (use category 2).
= All installation directions (floor, wall, overhead).

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

= Use of the anchor only as supplied by the manufacturer without exchanging the components of
an anchor.

» Fastener installation in accordance with the manufacturer's specifications and drawings and
using the appropriate tools

» Effective anchorage depth, edge distances and spacing not less than the specified values without
minus tolerances.

SPIT VIPER XTREM / SPIT VIPER XTREM TR

Intended use Annex B2
Specifications

Z246117.25 8.06.01-449/25
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Table B1: Installation data for threaded rods
Nominal Clearance Tiahtenin Effective embedment depth | minimum thickness of the
. diameter of the| hole in the stJor e 9 and drill hole depth concrete member
Nominal thread | || pit fixture q het = ho huin
size do ds Tinst Std Min Max? [ StdD [ min max
[mm] [mm] [Nm] [mm] [mm] [mm] [mm] [mm] [mm]
M8 10 9 10 80 56 160 110 he + 30
M10 12 12 20 90 70 200 | 120 o0 mmmm
M12 14 14 30 110 84 240 140 B
M16 18 18 60 125 112 320 160
M20 25 22 120 170 140 400 220 h + 2d
M24 28 26 200 210 168 480 265 of T e
M30 35 33 400 280 210 360 350
1) Values for anchor rods SPIT.
2) The maximum embedment depth is limited to 12 d for installation in flooded holes
Table B2: Minimum spacing and edge distances for threaded rods
Threaded rods M8 M10 M12 M16 M20 M24 M30
Minimum spacing Smin [mm] 40 50 60 75 90 115 140
Minimum edge distance Crin [mm] 40 45 45 50 55 60 80
SPIT VIPER XTREM / SPIT VIPER XTREM TR
Intended use Annex B3
Settings data and minimum distance

Z246117.25

8.06.01-449/25
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Table B3: Installation data for SPIT MULTICONE studs

Tinst j
mn=|uumm|_um_|_uu|_mum_u'l-_m|,_lwllmju do
e IHelix
hnom = ho
i L
- himin _
Nominal Clearance Tiahtenin Nominal embedment depth minimum thickness of
diameter of hole in the ?or e 9 and drill hole depth the concrete member
Nominal the drill bit fixture q hnom = hg Nmin
size @ do ds Tinst Std min max Std min max
[mm] [mm] [Nm] [mm] [mm] [mm] [mm] [mm] [mm]
M12 14 14 30 110 60 144 140 100 175
M16 18 18 50 125 96 192 160 130 228
M20 22 22 150 170 100 240 215 144 265

Asp,req < Asp,ef

Asp,ef= hsp i bsp

With by =(3c+s)fors<3cor
by =6cfors>3c¢c

and hg, = min{(1,5 ¢ + hyom);h}

hnom

15C

Table B4: Minimum spacing and edge distances for SPIT MULTICONE studs

For the determination of minimum spacing and minimum edge distance of anchors, the projecting area
with the effective dimensions shall be higher than the required projective area:

S 15C

L1

T g
(T Vg

(N

Intended use
Settings data and minimum distance

SPIT MULTICONE studs M12 M16 M20
Absolute minimum edge distance and spacing Smin = Cmin [mm] 55 60 120
Required area for uncracked concrete Aspreq [mm?] 31015 44640 134400
Required area for cracked concrete Aspreq [mm?] 27000 44640 134400

SPIT VIPER XTREM / SPIT VIPER XTREM TR
Annex B4

Z246117.25

8.06.01-449/25
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Table B5: Installation data for reinforcement bars

d JJ: AR AT AR TR SN

oot | % and arl holo depth || minimum thickness of the
Nominal size the drill bit het = ho concrete member
of rebar o - v -
[mm] [mm] [mm] [mm]
28 10 56 160
12 15 84 240
> = e %20 hes + 2d,
@20 25 140 400

1 The maximum embedment depth shall be reduced to 12 for installation in flooded holes

Table B6: Minimum spacing and edge distances for reinforcement bars

Reinforcing bars a8 210 12 J16 20
Minimum spacing Smin [mm] 40 50 60 80 100
Minimum edge distance Cmin [mm] 40 45 45 50 65

SPIT VIPER XTREM / SPIT VIPER XTREM TR

Intended use
Settings data and minimum distance

Annex B5

Z246117.25
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Table B7: Working time and curing time for Regular Version

Temperaturt-f of Working time Curing time i:\
base material dry concrete
0°C 50 min 240 min
1°C to 5°C 25 min 120 min
6°C to 10°C 15 min 90 min
11°C to 20°C 7 min 60 min
21°C to 30°C 4 min 45 min
31°C to 40°C 2 min 30 min
1)

In wet concrete the curing time must be doubled

Table B8: Working time and curing time for Tropical Version

Temperatreef | Workngtime | Surngtmeln
1°Cto 5°C 60 min 240 min
6°C to 10°C 40 min 180 min
11°C to 20°C 15 min 120 min
21°C to 30°C 8 min 60 min
31°C to 40°C 4 min 60 min
1)

In wet concrete the curing time must be doubled

SPIT VIPER XTREM / SPIT VIPER XTREM TR

Intended use
Minimum curing time

Z246117.25

Annex B6

8.06.01-449/25
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Table B9: Dimensions of the cleaning tools for threaded rods

Cleaning and installation tools

Threaded rods M8 | M10 | M12 | M16 | M20 | M24 | M30
Diameter of drill hole do [mm] 10 12 14 18 24 28 35
Air nozzle [} [mm] 6 8 12 14 20 24 29
Steel brush 5 == | @ | [mm] 11 13 15 20 26 30 37
Table B10: Dimensions of the cleaning tools for SPIT MULTICONE studs
SPIT MULTICONE Studs M12 | M16 | M20
Diameter of drill hole do [mm] 14 18 22
Air nozzI o 7 M o 12 | 14 | 20
ir nozzle I m& [mm]
Steel brush = (0] [mm] 16 22 26
Table B11: Dimensions of the cleaning tools for reinforcing bars (rebars)
Reinforcing bars (rebars) o8 210 | @12 | @16 | @20
Diameter of drill hole do [mm] 10 12 15 20 25
Air nozzl (. 6 8 | 12 | 14 | 20
ir nozzle Lo ﬂ@(@[w [mm]
Steel brush w g |[mm] | 11 13 16 22 26
SPIT VIPER XTREM / SPIT VIPER XTREM TR
Intended use Annex B7

Z246117.25
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Installation instruction
Bore hole drilling

1 Drill hole of diameter (do) and depth (ho)
with a hammer drill set in rotation-
hammer mode using an appropriately
carbide drill bit.

Bore hole cleaning

2 Using compress air cleaning (mini 6
bars), use the appropriate extension
and air nozzle, starting from the bottom
of the hole blow out at least 2 times and
until no dust is evacuated

3 Using the relevant SPIT brush and
extension fitted on a drilling machine
(dimensions of the brush see table B9,
B10 and B11), starting from the top of
the hole in rotation, move downward to
the bottom of the hole then move
upward to the top of the hole. Repeat
this operation.(DBuush > Dhole, if Borush iS
worn out, the brush must be replace by
a new brush)

4 Using compress air cleaning (mini 6
bars), use the appropriate extension
and air nozzle, starting from the bottom
of the hole blow out at least 2 times and
until no dust is evacuated.

Injection

5 Screw the mixing nozzle onto the
cartridge and dispense the first part to
waste until an even color is achieved for
each new cartridge or mixing nozzle.
Use tube extensions for holes deeper
than 250 mm. Starting from the bottom
of the hole fill uniformly. In order to
avoid air pocket, withdraw slowly the
mixing nozzle while injecting the resin.
Fill the hole until 1/2 full. for hole deeper
than 350 mm use piston plug. For
pneumatic dispenser with 410 ml
cartridge, the maximum pressure is 6
bars.

T

SPIT VIPER XTREM / SPIT VIPER XTREM TR

Intended use
Installation instruction |

Annex B8

Z246117.25

8.06.01-449/25
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Setting the steel element

6 Insert the steel element (threaded rod,
multicone studs or rebar), slowly and
with a slight twisting motion in respect
of the gel time indicated in table B7 or
B8. Remove excess resin from around
the mouth of the hole before it sets.
Control the embedment depth

7 Do not disturb anchor between specified
cure time (acc. to table B7 or B8)
Attach the fixture and tight the nut at the
specified torque as given in Annex B3
and B4.

SPIT VIPER XTREM / SPIT VIPER XTREM TR

Intended use Annex B9
Installation instruction |

Z246117.25 8.06.01-449/25
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Table C1: Characteristic values of tension resistance for static and quasi-static action for

threaded rods:

Threaded rods

M8 | M10 | M12 | M16 | M20 | M24| M30

commercial standard rods

Steel failure
Characteristic resistance of anchor
rod SPIT Zn NRrks [kN] 18 29 42 79 123 177 | 281
Partial factor YmsN D [-] 1,5
Characteristic resistance of anchor
rod SPIT Ad NRrks [KN] 26 41 59 110 172 247 | 281
Partial factor YmsN [ 1,87 2,86
Ch teristi ist f

aracteristic resistance for Nites [KN] Nes = As - fuc

Partial factor YumsN [-]

ymsn = Max {1,4; 1,2 fu / fu}

Combined Pull-out and Concrete cone failure

Nominal diameter d=dnom | [mm] 8 10 12 16 20 24 30
Installation factor Yinst [-] 1,0
Characteristic bond resistance in uncracked concrete C20/25 (use category 1: dry and wet concrete)
Temperature range I: 24°C | 40°C TRkuer | INfmm?]| 15 15 15 13 11 10 8,5
Temperature range Il: 50°C / 80°C TReuer | INFMm?]| 14 14 14 12 10 9 8
Characteristic bond resistance in cracked concrete C20/25 (use category 1: dry and wet concrete)

Temperature range I: 24°C / 40°C TRK.or [N/'mm?]| 6,5 6,5 6,5 6,5 6,5 6,5 6,0
Temperature range Il: 50°C / 80°C TRK.or [N/mm?]| 6,5 6,5 6,5 6,5 6,0 6,0 5,5

Characteristic bond resistance in uncracked concrete C20/25 (use category 2: flooded holes)

Temperature range |: 24°C / 40°C TRkuer | IN/Mm?]

12,0 | 12,0 12,0 10,0 9,0 801 70

Temperature range Il: 50°C / 80°C TRkuer | IN/mm?]

11,0 | 11,0 11,0 9,5 8,0 75| 65

Characteristic bond resistance in cracked concrete C20/25 (use category 2: flooded holes)

Temperature range I: 24°C / 40°C TRK.or [N/'mm?]| 6,5 6,5 6,0 6,0 55 5,0 5,0
Temperature range Il: 50°C / 80°C TRk cr [N'mm?]| 6,0 6,0 6,0 5,5 5,0 5,0 4.5
|ncreasing factor for TRk in C30/37 1 ,04 1 ,04 1 ,04 1 ,04 1 ,12 1 ,12 1 ,17
uncracked concrete C40/50 e [ 1,07 | 1,07 1,07 1,07 1,23 | 1,23 1,32
TRk, ucr (X,Y) = We "TRk,ucr (C20/25) C50/60 1,09 1,09 1,09 1,09 1,30 | 1,30 | 1,42
Increasing factor for tgy in cracked

concrete Y [-] 1,00

TRK,cr (X,Y) = We "TRk,cr (C20/25)

Reduction factor for sustained tension 0 [ 0.71

loading (all temperature ranges) Ysus )

Concrete cone failure and splitting failure

Factor for uncracked concrete Kuer [-] 11

Factor for cracked concrete Ker [-] 7,7

Edge distance CerN [mm] 1,5 hes

Spacing ScrN [mm] 3 het

Edge distance to prevent splitting

under load Corsp [mm]

No performance assessed

1) In absence of other national regulation

SPIT VIPER XTREM / SPIT VIPER XTREM TR

Performance

Characteristic resistance under tension load — threaded rods

Annex C1

Z246117.25
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Table C2: Characteristic values of tension resistance for static and quasi-static action for
SPIT MULTICONE studs:

Muticone Studs M12 M16 M20
Steel failure
Characteristic resistance Nres | [KN] 50 | 89 | 140
Partial factor YmeN P [-] 1,5
Combined Pull-out and Concrete cone failure
Nominal diameter d=dnom | [mm] 12 16 20
Effective embedment depth Net = lnelix|  [MmM] 60 96 100
Installation factor Yinst [-] 1,0
Characteristic bond resistance in uncracked concrete C20/25 (use category 1: dry and wet concrete)
Temperature range I: 24°C | 40°C Treuer | IN/MM?] 17 17 17
Temperature range II: 50°C / 80°C Treuer | [N/mm?] 16 16 16
Characteristic bond resistance in cracked concrete C20/25 (use category 1: dry and wet concrete)
Temperature range |: 24°C / 40°C TReer | [N/mm?] 17 16 14
Temperature range Il: 50°C / 80°C TReer | [N/mm?] 16 14 13
Characteristic bond resistance in uncracked concrete C20/25 (use category 2: flooded holes)
Temperature range I: 24°C / 40°C TrRkuer | [N/mm?] 17 17 17
Temperature range Il: 50°C / 80°C Trkuer | [N/mMm?] 16 16 16
Characteristic bond resistance in cracked concrete C20/25 (use category 2: flooded holes)
Temperature range I: 24°C | 40°C Treer | [IN/mMm?] 17 16 14
Temperature range II: 50°C / 80°C Treer | [N/mMm?] 16 14 13
Increasing factor for try for C30/37 [] 1,08 1,08 1,17
uncracked and cracked concrete | C40/50 We [ 1,15 1,15 1,32
TRk (X.Y) = Y "TRk,(C20/25) Cs0/60 [ 1,19 1,19 1,42
Reduction factor for sustained tension loading 0 [ 06
(all temperature ranges) Wsus ’
Concrete cone failure and
Effective embedment depth hes [mm] hnom
Factor for uncracked concrete Kuer [-] 1
Factor for cracked concrete Ker [-] 7,7
Edge distance CorN [mm] 1,5 het
Spacing ScrN [mm] 3 hes
Splitting failure
h/ hnom >2 hnom
Edge distance 1,3<h/hpms2 Cer,sp [mm] 5,6 hpom — 2,3 h
h/hym<1,3 2,6 hnom
SpaCing Scr,sp [mm] 2 Cer,sp

1) In absence of other national regulation
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Table C3: Characteristic values of tension resistance for static and quasi-static action for
reinforcing bars (rebars):

Reinforcing bars (rebars) a8 210 212 216 220
Steel failure
Characteristic resistance NRis [kN] Nrks = As - fuk
Partial factor YmsN") [-] ymsN = max {1,4; 1,2 fu / fu}
Combined pull-out and concrete cone failure
Diameter of threaded rod d=dwom| [mm] 8 | 10 | 12| 1 | 2
Installation factor Yinst [-] 1,0
Characteristic bond resistance in uncracked concrete C20/25 (use category 1: dry and wet concrete)
Temperature range |: 24°C / 40°C | treuer | [N/mMm?] 13 13 13 13 13
Temperature range Il: 50°C / 80°C | triuer | [N/mm?] 12 12 12 12 12
Characteristic bond resistance in cracked concrete C20/25 (use category 1: dry and wet concrete)
Temperature range |: 24°C / 40°C Treer | [N/mm?] 5 5 5,5 5,5 6
Temperature range Il: 50°C / 80°C TrReer | [N/MmM?] 5 5 5,5 5,5 6
Characteristic bond resistance in uncracked concrete C20/25 (use category 2: flooded holes)
Temperature range |: 24°C / 40°C TRkwer | [N/mMm?] 10 10 10 10 10
Temperature range Il: 50°C / 80°C TRewer | [N/Mm?] 9,5 9,5 9,5 9,5 9,5
Characteristic bond resistance in cracked concrete C20/25 (use category 2: flooded holes
Temperature range |: 24°C / 40°C TRK.cr [N/mm?] 5 5 5 5 5,5
Temperature range II: 50°C / 80°C TR cr [N/mm?] 5 5 5 5 5
Increasing factor for tr¢ in | C30/37 1,04
uncracked concrete C40/50 Ve [ 1.07
TRKk,ucr (X,Y) = We "TRk,ucr
(c20125) C50/60 1,09
Increasing factor fo_r TRk.In cracked Ve [ 1,00
concrete TRk cr (x,y) = We "TRk,cr (C20/25)
Reduction factor for sustained tension| [ 0.71
loading (all temperature ranges) Wsus ’
Concrete cone failure and splitting failure
Factor for uncracked concrete Kuer [-] 1
Factor for cracked concrete Ker [-] 7,7
Edge distance CerN [mm] 1,5 her
Spacing ScrN [mm] 3 het
Eggsr?ggnce to prevent splitting Cer,sp [mm] No performance assessed

1) In absence of other national regulation
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Table C4: Characteristic values of shear resistance for static and quasi-static actions for
threaded rods

Threaded rods M8 M10 M12 M16 | M20 | M24 M30

Steel failure without lever arm

Characteristic resistance for anchor rods

SPIT Zn VORs [kN] 9 15 21 39 61 88 140

Characteristic resistance for anchor rods

SPIT A4 VOgk s [kN] 13 20 30 55 86 124 140

Characteristic resistance for commercial

threaded rods VORus [kN] VOres = 0,5 ¢ Ag e

Ductility factor k7 [ 1,0

Steel failure with lever arm

Characteristic resistance for anchor rods

SPIT Zn MOgy s [Nm] 19 37 65 166 324 | 560 1123

ggla{agierlstlc resistance for anchor rods Mgy s [Nm] 26 52 92 233 454 | 786 1125

Characteristic resistance for commercial

threaded rods M%ks | [Nm] MORis = 1,2 @ Wi @ fiu
Partial factor for anchor rod SPIT Zn Ymsy P [-1 1,25
Partial factor for anchor rod SPIT A4 Ymsy P [ 1,56 2,38
if fuc < 800 N/mm? and fy, /fuc< 0,8:
Partial factor for commercial threaded rods | yysy " [ Ymsv = max {1,25; fuc/ fyi}

else YMsy = 1,5

Concrete pryout failure

1,0 for hes < 60mm
2,0  for hg =2 60mm

Installation factor Yinst [-] 1,0

Factor K [-]

Concrete edge failure

Effective length of anchor U [mm] £s = min {hes, 8 dnom}
Outside diameter of anchor d = dnom [mm] 8 10 12 16 20 24 30
Installation factor Yinst [-1 1,0

1) In absence of other national regulation
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Table C5: Characteristic values of shear resistance for static and quasi-static actions for
SPIT MULTICONE studs

SPIT MULTICONE studs M12 M16 M20

Steel failure without lever arm

Characteristic resistance VOrk s [kN] 34 63 98
Ductility factor k7 [-] 1,0

Steel failure without lever arm

Characteristic resistance MOgy s [Nm] 105 266 519
Partial factor Tmsv" [] 1,25

Concrete pryout failure

1,0 for hes < 60mm

Factor kg []
2,0 for hes 2 60mm

Installation factor Yinst [-] 1,0

Concrete edge failure

Effective length of anchor ls [mm] £s = min {Npom, 8 dnom}
Outside diameter of anchor d =dnom [mm] 12 16 20
Installation factor Yinst [-] 1,0

1) in absence of other national regulation
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Table C6: Characteristic values of shear resistance for static and quasi-static actions for
rebar
Reinforcing bars (rebars) a8 210 212 216 220
Steel failure without lever arm
Characteristic resistance VOrk s [kN] VO s = 0,5 Nrk s
Ductility factor k7 [ 1,0
Steel failure with lever arm
Characteristic resistance MOk s [Nm] MOgks = 1,2 - W - i
if fuc < 800 N/mm? and fy, /fc < 0,8:
Partial factor sy ! -] ymsy = max {1,25; fuc/ fyd
else yusyv = 1,5
Concrete pryout failure
1,0 for hes < 60mm
Factor k =ks []
2,0 for het =2 60mm
Installation factor Yinst [-] 1,0
Concrete edge failure
Effective length of anchor ls [mm] Zs=min {hpom, 8 dnom}
Outside diameter of anchor diom [mm] 8 10 12 16 20
Installation factor Yinst [-] 1,0
1) In absence of other national regulation
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Table C7: Displacement under tension loads" for threaded rods

Threaded rods M8 M10 M12 M16 M20 M24 M30
Uncracked concrete

Displacement Ono [mm/(N/mm?)] 0,01 0,02 0,02 0,02 0,03 0,02 0,04
Displacement ONee [mm/(N/mm?)] 0,05

Cracked concrete

Displacement Ono [mm/(N/mm?)] 0,02 0,03 0,03 0,05 0,05 0,06 0,06

Displacement ONw [mm/(N/mm?)] 0,08 0,13 0,12 0,14 0,09 0,10 0,09

Table C8: Displacement under tension loads? for SPIT MULTICONE studs

SPIT MULTICONE studs M12 M16 M20
Uncracked concrete
Displacement SNo [mm/(N/mm?)] 0,02 0,03 0,02
Displacement SN [mm/(N/mm?)] 0,05

Cracked concrete

Displacement ONo [mm/(N/mm?)] 0,03 0,05 0,05

Displacement SN [mm/(N/mm?)] 0,09 0,07 0,08

Table C9: Displacement under tension loads" for reinforcing bars

Reinforcing bars (rebars) o8 210 212 216 220
Uncracked concrete
Displacement Sno [mm/(N/mm?)] 0,01 0,01 0,07 0,06 0,3
Displacement SN [mm/(N/mm?)] 0,05

Cracked concrete

Displacement Svo | [mm/(N/mm?)] 0,03 0,1 0,1 0,09 0,09

Displacement SN [mm/(N/mm?)] 0,27 0,31 0,31 0,10 0,10

1) Calculation of displacement under tension load: t acting bond stress.
Displacement under short term loading = 8y - ©
Displacement under long term loading = 6n- " T
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for threaded rods

Table C10: Characteristic tension resistance for seismic performance category C1

Threaded rods M3 M10 | M12 M16 M20 | M24 | M30
Steel failure
Characteristic resistance for anchor rods
SPIT Zn NRrks,c1 [kN] 18 29 42 79 123 177 281
Partial factor YmsN [] 1,5
Characteristic resistance for anchor
rods SPIT A4 NRrks,c1 [kN] 26 41 59 110 172 247 281
Partial factor Ymsn [] 1,87 2,86
Characteristic resistance for _
commercial threaded rods Nrisct | [kN] NRis.01 = As * fuc
Partial factor Ymsn [] ymsn = max {1,4; 1,2 fuc / fud
Combined pull-out and concrete cone failure

Characteristic bond resistance (use category 1: dry or wet concrete)

Temperature range |: 24°C / 40°C TRK.C1 [N/mm?]] 6,0 6,2 6,5 6,1 6,2 6,5 6,0
Temperature range II: 50°C / 80°C TRK,C [N/mm?]| 6,0 6,2 6,5 6,1 5,7 6,0 55
Characteristic bond resistance (use category 2: flooded holes)

Temperature range |: 24°C / 40°C TRK.C1 [N/mm?]] 6,0 6,2 6,0 57 5,3 50 50
Temperature range II: 50°C / 80°C TRK,C [N/mm?]| 5,5 5,7 6,0 5,2 4.8 5,0 4.5

1 In absence of other national regulation

for threaded rods

Table C11: Characteristic shear resistance for seismic performance category C1

Threaded rods M8 M10 M12 M16 | M20 M24 M30
Steel failure without level arm
Characteristic resistance for anchor rods Vekeor [kN] 6.4 10,2 148 | 275 | 429 | 618 | 842
SPIT Zn ’
Partial factor sy [-] 1,25
Characteristic resistance for anchor
rods SPIT A4 VRks,c1 [kN] 9 14 21 39 60 87 84
Partial factor Ymsy [ 1,56 2,38
Characteristic resistance for _
commercial threaded rods VRis.ot [kN] VRis.c1 = 0,35 - As - fuc

if fuc < 800 N/mm? and fy, /fu < 0,8:
Partial factor sy P [-1 Ymsy = max {1,25; fu/ fyi}
else:yusv = 1,5

1 In absence of other national regulation
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Table C13:

1) In absence of other national regulation

Characteristic shear resistance for seismic performance category C1

for SPIT MULTICONE studs
SPIT MULTICONE Studs M12 M16 M20
Steel failure without level arm
Characteristic resistance VRks,c1 [kN] 23,6 440 68,6
Partial factor sy [-] 1,25

1) In absence of other national regulation

Table C12: Characteristic tension resistance for seismic performance category C1
for SPIT MULTICONE studs
SPIT MULTICONE Studs M12 M16 M20
Steel failure
Characteristic resistance Nrk s,c1 [kN] 50 | 89 140
Partial factor Ymsn ! [-] 15
Combined pull-out and concrete cone failure
Characteristic bond resistance (use category 1: dry or wet concrete)
Temperature range I: 24°C / 40°C Trec1 | [N/mm?] 17,0 13,5 12,0
Temperature range Il: 50°C / 80°C Trect | [N/'mm?] 16,0 12,0 11,0
Characteristic bond resistance (use category 2: flooded holes)
Temperature range |: 24°C / 40°C Trec1 | [N/mm?] 17,0 13,5 12,0
Temperature range Il: 50°C / 80°C Trec1 | [N/mm?] 16,0 12,0 11,0
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for reinforcement bars (rebars)

Table C14: Characteristic tension resistance for seismic performance category C1

Reinforcement bars (rebars) a8 210 (912 | 916 | @20
Steel failure
Characteristic resistance Nrks.c1 [kN] Nrksc1 = As - fuk
Partial factor Ymsn [ Ymsn = max {1,4; 1,2 fuc / fu}

Combined pull-out and concrete cone failure

Characteristic bond resistance (use category 1: dry or wet concrete)

Temperature range I: 24°C / 40°C TRK,C1 [N/mm?] | 3,5 3,8 5,5 5,5 6,0
Temperature range II: 50°C / 80°C TRK,C1 [N/mm?| 3,5 3,8 5,5 5,5 6,0
Characteristic bond resistance (use category 2: flooded holes)

Temperature range |: 24°C / 40°C TRK,C1 [N/mm?] | 3,5 3,8 5,0 50 5,5
Temperature range II: 50°C / 80°C TRK,C1 [N/mm?3 | 3,5 3,8 5,0 5,0 55

1) In absence of other national regulation

for reinforcement bars (rebars)

Table C15: Characteristic shear resistance for seismic performance category C1

Reinforcement bars (rebars) a8 210 (912 | 916 | @20
Steel failure
Characteristic resistance VRks,c1 [kN] Vrksct = 0,35 - As - fii
if fuc < 800 N/mm? and fy, /fik < 0,8:
Partial factor Tmsv [-] Ymsv = max {1,25; fuc/ fyi}
else: Ivsy = 1,5

1 In absence of other national regulation
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Table C16: Characteristic tension resistance for seismic performance category C2

for SPIT MULTICONE studs
SPIT MULTICONE Studs M12 M16 M20
Steel failure
Characteristic resistance Nrisce | [KN] 50 | 89 | 140
Partial factor YMs.N [-] 1.5

Combined Pull-out and Concrete cone failure

Characteristic bond resistance (use category 1: dry or wet concrete)

Temperature range |: 24°C / 40°C Trec2 | [N/mm?] 71 9,6 6,8

Temperature range Il: 50°C / 80°C Trec2 | [N/mm?] 6,6 8,9 6,3
Characteristic bond resistance (use category 2: flooded holes)

Temperature range I: 24°C / 40°C trec2 | [N/mm?] 71 9,6 6,8

Temperature range Il: 50°C / 80°C Trecz | [N/mm?] 6,6 8,9 6,3

1) In absence of other national regulation

Table C17: Characteristic shear resistance for seismic performance category C2
for SPIT MULTICONE studs

Multicone Studs M12 M16 M20
Steel failure without level arm
Characteristic resistance Vresce | [KN] 236 | 440 | 686
Partial factor YMs.V [-] 1,25

1) In absence of other national regulation

Table C18: Displacements under seismic tension loading, seismic performance category C2
for SPIT MULTICONE studs

SPIT MULTICONE Studs M12 M16 M20
DiSp'aCGment DLS On C2(50%) [mm] 0,72 0,98 1,15
Displacement ULS On C2(100%) [mm] 1,65 2,07 3,20

Table C19: Displacements under seismic shear loading, seismic performance category C2
for SPIT MULTICONE studs

SPIT MULTICONE Studs M12 M16 M20
Displacement DLS Bv.c2(50%) [mm] 2,01 2,63 2,99
Displacement ULS 6V,C2(100%) [mm] 3,57 4,67 4,53
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