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General Part

Nom commercial ChemMates™ VSF+

Trade name

Famille de produit Cheville & scellement de type "a injection" pour fixation dans le
Product family béton : M8 & M24, fers a béton 8 a 25mm

Bonded injection type anchor for use in concrete: sizes M8 to
M24, rebar 8 to 25mm

Titulaire Ideal Fasteners Pty Limited

Manufacturer 10-12 Ausco Place, Dandenong South, Victoria 3175
Australia

Usine de fabrication Plant 1

Manufacturing plant

22 pages incluant 19 pages d'annexes qui font partie intégrante
Cette evaluation contient: de cette évaluation
This assessment contains 22 pages including 19 pages of annexes which form an integral
part of this assessment

Base de I'ETE ETAG 001, Version Avril 2013, utilisée en tant que EAD
Basis of ETA ETAG 001, Edition April 2013 used as EAD

Translations of this European Technical Assessment in other languages shall fully correspond to the original issued document and should be identified as such.
Communication of this European Technical Assessment, including transmission by electronic means, shall be in full. However, partial reproduction may be made,
with the written consent of the issuing Technical Assessment Body. Any partial reproduction has to be identified as such.
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3.1

3.2

3.3

Specific part

Technical description of the product

The injection system ldeal Fasteners ChemMates™ VSF+ is a bonded anchor (injection type)
consisting of a mortar cariridge with Ideal Fasteners chemical anchoring resin ChemMates™
VSF+ and a steel element. The steel elements are threaded rods made of zinc coated steel,
stainless steel, high corrosion resistant stainless steel (HCR), or rebar.

The steel element is placed into a drilled hole filed with injection mortar and is anchored via the
bond between steel element, injection mortar and concrete. The steel element is intended to be
used with embedment depth from 4 diameters to 20 diameters.

The iflustration and the description of the product are given in Annexes A.

Specification of the intended use

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

The provisions made in this European Technical Assessment are based on an assumed
working life of the anchor of 50 years. The indications given on the working §ife 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.

Performance of the product

Mechanical resistance and stability (BWR 1}

Essential characteristic . =~ - .0 00T Performance |
Characteristic resistance under tension loads for threaded rod Acc. TR029 See Annex C1
Characteristic resistance under tension loads for rebars Acc. TR029 See Annex C2
Characteristic resistance under shear loads for threaded rods Acc. TR028 See Annex C3
Characteristic resistance under shear loads for rebars Acc. TR029 See Annex C4

Characteristic resistance under tension loads for threaded rods Acc. CEN/TS See Annex C5

Characteristic resistance under tension loads for rebars Acc. CENITS See Annex CB
Characteristic resistance under shear loads for threaded rods Acc. CEN/TS See Annex C7
Characteristic resistance under shear loads for rebars Acc. CEN/TS See Annex C8
Displacement for threaded rods and rebars See Annex C9

Safety in case of fire (BWR 2)

Essential characteristic ~ '~ """ | Performance '\ _
Reaction to fire Anchorages satisfy requirements for Class A1
Resistance to fire No performance determined (NPD)

Hygiene, health and the environment (BWR 3)

Regarding dangerous substances contained in this European Technical Assessment, there may
be requirements applicable to the products falling within its scope (e.g. transposed European
legislation and national laws, regulations and administrative provisions). In order to meet the
provisions of the Construction Products Directive, these requirements need also to be complied
with, when and where they apply.
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3.4

35

3.6

3.7

Safety in use (BWR 4)

For Basic requirement Safety in use the same criteria are valid as for Basic Requirement
Mechanical resistance and stability.

Protection against noise (BWR 5)
Not relevant.

Energy economy and heat retention (BWR 6)
Not relevant.

General aspects relating to fitness for use

Durability and Serviceability are only ensured if the specifications of intended use according to
Annex B1 are kept.

Assessment and verification of constancy of performance (AVCP)

According to the Decision 96/582/EC of the European Commission?, as amended, the system of
assessiment and verification of constancy of performance (see Annex V to Regulation (EU)
No 305/2011) given in the following table apply.

Product Intended use © | 'Level or class | System

For fixing andfor supporting to
Metal anchors for use in | concrete, structural elements
concrete {which contributes to the stability of
the works) or heavy units

Technical details necessary for the implementation of the AVCP system

Technical details necessary for the implementation of the Assessment and verification of
constancy of performance (AVCP) system are laid down in the control plan deposited at Centre
Scientifigue et Technigue du Batiment.

The manufacturer shall, on the basis of a contract, involve a notified body approved in the field
of anchors for issuing the certificate of conformity CE based on the control plan.

The original French version is signed by

Charles Baloche
Technical Director

Official Journal of the European Communities L 254 of 08.10.1996
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Threaded rod M8, M10, M12, M16, M20, M24

Embedment
depth marking

Effective anchorage depth h,.c= Hole Depth h,

Thickness of concrete member h,;,

Fixture
Thickness t;,

Reinforcing bar @8, @10, @12, @14, @16, @20, @25 acc. to Annex 4

w0
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\ . "./f@
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Embedment
depth marking

b= hy

ChemMates™ VSF+

Product description

Installation condition

Annex A1
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Ideal Fasteners Chemical anchoring system: ChemMates™ VSF+

Foil Bag Cartridge 150m! - 410mi

Coaxial Cartridge g
380mi - 410ml

f—
Side by Side Cartridge g
235mil - 825mi

Marking:

ChemMates™ VSF+

Batch code, either expiry date or manufacturing date with shelf life

Mixer with hanger

T

ChemMates™ VSF+

Product description Annex A2

injection system
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Anchor rod and rebar:

Threaded Steel Stud, Nut and Washer
Sizes M8, M10, M12, M16, M20, M24.

L

hef

Commercial standard rod with:

- Materials, dimensions and mechanical properties (Table 1a)

- Inspection certificate 3.1 acc.

to EN 10204:2004

- Marking of embedment depth

Rebar

il

Diameter @ 8mm, @ 10mm, & 12mm, @ 14mm, @ 16mm, @ 20mm, @ 25mm

HALATHRATHHAL TR TR TR TR R A

ChemMates™ VSF+

Product description
Threaded rods and rebars

Annex A3
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Table A1: Materials

Designation =~ | Material

Threaded rods made of zinc coated steel

Strength class 5.8, 8.8, 10.9 EN ISO 8981,
Threaded rod Steel galvanized = 5um EN SO 4042,

M8 — M24 Hot dipped galvanized 2 45 um EN ISO 10684
i Steel galvanized EN ISO 4042; hot dipped galvanized EN 1SO 10684
EN SO 4032 z

Hot dipped galvanized = 45 ym EN [SO 10684

Threaded rods made of stainless steel

Threaded rod For < M24: strength class 70 EN ISO 3506-1;
Stainless steel 1.4401; 1.4404: 1.4578; 1.4571; 1.4439; 14362 EN

M8 — M24 10088

Whasher Stainless steel 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362 EN
ISO 7089 10088

Nut Strgngth class 70 EN 1SO 3506-2

EN ISO 4032 Stainless steel 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362 EN

10088

Threaded rods made of high corrosion resistant steel

For = M20: R = 800 N/mm? Reoz = 640N/mIme,
Threaded rod For > M20: Rm = 700 N/mm? Ryo.2 = 400N/mm?,

M8 — M24 High corrosion resistant steel 1.4529, 1.4565 EN 10088
Washer . . .

1SO 7089 High corrosion resistant steel 1.4529, 1.4565 EN 10088
Nut Strength class 70 EN ISO 3508-2

ENISO 4032 High corrosion resistant steel 1.4529, 1.4565 EN 10088

Table A2: Properties of remforcement bars (rebars)

Productform . .. ~ - o000 Bars and de-coiled rods

Charactenstic yield strength fyk or fo,2 (MPa) S 400 to 600

Mini mvalueofk Rk > 1,08 =115
m VIS s =0 <1,35

Characteristic stram atn maximum force Euk (%) = 250 275

Bendability - AT A Bend / Rebend test

Maximum deviation from Nommal bar size (mm)

nominalmass - . |£8 0 6,0

(individual bar) (%) . |>8 S +4,5

Bond: Minimum relatlve Nominal bar Slze (mm)

rib area, frmin T

(determination according 81012 LT 0,040

to EN 15630) > 12 0,056

Height of the rebar rib hrib:
The height of the rebar rib hao shall fulfil the following requirement: 0,05 * d < hip = 0,07 * d
with: d = nominal diameter of the rebar

ChemMates™ VSF+

Annex A4
Product description

Threaded rods and rebars
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Specifications of intended use

Anchorages subject to:
+ Static and quasi-static foads

Base materials:
¢ Cracked concrete and non-cracked concrete
» Reinforced or unreinforced normat weight concrete of strength classes C 20/25 at least to C50/60
at most according to ENV 206: 2000-12.

Temperature Range:
+ Ta:-40°C to +40°C (max. short term temperature +40°C and max. long term temperature +24°C)
* Th:-40°C to +80°C (max. short term temperature +80°C and max. long term temperature +50°C)

Use conditions {Environmental conditions):

¢ Structures subject to dry internal conditions (zinc coated steel, stainless steel, high corrosion
resistance steel).

¢ Structures subject to permanently damp internal condition, if no particular aggressive conditions
exist (stainless steel, high corrosion resistance steel).

» Structures subject to permanently damp internal condition, with particular aggressive conditions
{high corrosion resistance steel).

s Structures subject to external atmospheric exposure including industrial and marine environment
if no particular aggressive conditions exist (stainless steel, high corrosion resistance steel).

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

Design:

« The anchorages are designed in accordance with the EOTA Technical Report TR 029 "Design of
bonded anchors” and CEN/TS 1992-4-5" Design of fastenings for use in concrete” under the
responsibility of an engineer experienced in anchorages and concrete work

» \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.

Installation:
e Dry or wet concrete (category 1).
Hole drilling by rotary drill mode.
Overhead installation is not permitted
Installation in cracked concrete for threaded rods sizes M12 and M16 only
Anchor installation carried out by appropriately qualified personnel and under the supervision of
the person responsible for technical matters of the site.

ChemMates™ VSF+

Annex B1
Intended Use

Specifications
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Table B1: Bore hole cleaning method with Steel brush

Nominal
Z::Iefedbea(i tod Size d(ijarnlrlrluftgr Steel Brush Cleaning methods
do (mm)
? A Manual cleaning Compressed air
7 (MAC) cleaning (CAC)
M3 10 12mm Yes ... her = 80 mm
Studs M10 12 14mm Yes ... her = 100mm
M12 14 16mm Yes ... het < 120mm Yes
Y= M16 18 20mm Yes ... her< 160mm
M20 24 26mm Yes ... her = 200mm
M24 28 30mm Yes ... het = 240mm
@8 12 14mm Yes ... her =80 mm
@10 14 16mm Yes ... hef < 100mm
Rebar @12 16 18mm Yes ... her < 120mm
@14 18 20mm Yes ... her < 140mm Yes
(ST ETYRXPIIE @16 20 22mm Yes ... het < 160mm
@20 25 28mm Yes ... her = 200mm
@25 32 34mm Yes ... her < 240mm

Manual Cleaning (MAC):

Ideal Fasteners hand pump recommended
for blowing out bore holes with diameters
do = 24 mm and bore holes depth ho<10d

Compressed air cleaning (CAC):
Recommended air nozzle with an
opening of minimum 3,5mm in diameter.

ChemMates™ VSF+

Intended Use Annex B2

Cleaning brush
Applicator guns
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Table B2a: Installation parameters: drilling, hole cleaning and installation

Instructions for use

Bore hole drilling © 7

Drilt hole in the substrate to the required embedment depth using the
appropriately sized carbide drill bit.

Bore hole cleaning Just befor

e setting an anchor, the bore hole must be free of dust and debris. ="

a) Manuat air cleaning {(MAC) for alt bore hole diameters do < 24mm and bore hole depth ho< 10d

. The Ideal Fasteners manual pump shall be used for blowing out bore
T holes up to diameters do £ 24mm and embedment depths up to her <
10d.
X4
Blow out at least 4 times from the back of the bore hole, using an
extension if needed.
Brush 4 times with the specified brush size (see Table B1) by inserting
X4 the ldeal Fasteners steel brush to the back of the hole (if needed with an
extension} in a twisting motion and removing it.
X4 Blow out again with manual pump at least 4 times.

b) Compressed air cleaning (CAC) for all bore hole diameters do and all bore hole depths

Blow 2 times from the back of the hole (if needed with a nozzle

X2 extension) over the whole length with oil-free compressed air {min. 6 bar
at 6 m*h).
Brush 2 times with the specified brush size (see Table B1) by inserting

X2 the Ideal Fasteners steel brush to the back of the hole (if needed with an
exiension) in a twisting motion and removing it.

X2 Blow out again with compressed air at least 2 times.

ChemMates™ VSF+

Intended Use

Manufacturer Published Installation |

Annex B3

nstructions
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Table B2b: Installation parameters: drilling, hole cleaning and installation

Instructions foruse = |

fli

A |

Remove the threaded cap from the cartridge.

Tightly attach the mixing nozzle. Do not modify the mixer in any way.
Made sure the mixing element is inside the mixer. Use only the supplied
mixer.

insert the cartridge into the Ideal Fasteners dispenser gun.

Discard the initial trigger pulls of adhesive. Depending on the size of the
cartridge, an initial amount of adhesive mix must be discarded.

Discard quantities are - 5cm for between 150ml, 300ml & 400m! Foil Pack
- 10cm for all other cartridges

Inject the adhesive starting at the back of the hole, slowly withdrawing the
mixer with each trigger pull.

Filt holes approximately 2/3 full, to ensure that the annular gap between
the anchor and the concrete is completely filled with adhesive along the
embedment depth.

Before use, verify that the threaded rod is dry and free of contaminants.

Install the threaded rod to the required embedment depth during the open
gel time tgel has elapsed. The working time tger is given in Table B3,

The anchor can be loaded after the required curing time feue {seeTable B3)
The applied torque shall not exceed the values Tmax given in Table B4,

ChemMates™ VSF+

Intended Use

Manufacturer Published Installation instructions

Annex B3
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Table B3: Minimum curing time

Minimum base material temperature Gelfime (working time) | - . R
ce {oel . Curetime .
In dry/wet concrete RO

10°C £ Toasermatein < -5°C 125 min 8 hours
5C = Tbase material < 0°C 80 min 160 min
0° < Toasemawia < 5°C 25 min 90 min
5C £ Toasemaesa < 10°C 17 min 70 min
10°C £ Toasemaena < 20°C 12 min 65 min
200C = Tossemaeia < 30°C 6 min 60 min
30°C < Thase matedal < 40°C 3 min 45 min

The temperaiure of the bond material must be 2 20°C

ChemMates™ VSF+

Annex B4
Intended Use

Gelling and curing times
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Table B4: Installation details for anchor rods

Anchor size M8 | M10 | Mi12 | M16 | M20 | m24
Diameter of anchor rod d {mm} 8 10 12 16 20 24
Range of anchorage depth her min  [mm] | 60 60 70 80 90 | 100
and bore hole depth ho max [mm} | 160 | 200 | 240 | 320 | 400 | 480
Nominal anchorage depth het [mm] | 80 90 | 110 | 125 | 170 | 210
Nominal diameter of drill bit do fmm] | 10 12 14 18 24 28
Diameter of clearance hole in the fixture dr [mm] 9 12 14 18 22 26
Maximum tergue moment Tmax  [Nm] 10 20 30 80 90 | 140
Minimum thickness of concrete member hamin ~ [mm] her + 30mm het + 2do
2 100mm
Minimum spacing ' Smin  [mm] | 40 50 60 80 | 100 | 120
Minimum edge distance Crwin  [mm] | 40 50 60 80 100 | 120
Embedment

depth marking

: il | |0

Effective anchorage depth h,c= Hole Depth h,
|

Table B5 - Installation details for rebars

Rebar Diameter =~ - 7 g @10 | @12 | @14 | @16 | @20 | @25
Diameterof element " D fmm]| 8 10 | 12 | 14 | 16 | 20 | 25
Range of anchorage depth her -~~~ -min [mm]| 60 | 60 | 70 | 75 | 80 | 90 | 100
and bore hole depth ho .~ - max [mm]| 160 | 200 | 240 | 280 | 320 | 400 | 500
Nominal diameter of drill bit =~~~ " do [mm]| 12 | 14 6 | 18 | 20 | 25 | 32
Minimum thickness of concrete member ..'.'f_'.lmin [mm] h:f+ 30mm her + 2do
BT ] . RSER = 100mm
Minimum spacing - " 0 Smin [mm]| 40 | 50 60 | 70 | 80 | 100 | 125
Minimum edge distance = %" " Cmin [mm]| 40 50 60 | 70 | 80 | 100 | 125
Embedment

depth marking

Effective anchorage depth h,,

ChemMates™ VSF+

Annex Bb
Intended Use

Installation parameters
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ChemMates™ VSF+ with threaded rods M8 M10 M12 M16 M20 M24
Steel failure
Characteristic resistance, class 5.8 NRrks [kN] 18 29 42 79 123 177
Characteristic resistance, class 8.8 NRk.s [kN] 29 46 67 126 196 282
Partial safety factor sy [-] 1,5
Characteristic resistance, class 10.9 Nrk.s [kN] 36 | 58 84 | 157 | 245 | 353
Partial safety factor ymsn [-] 1.4
Characteristic resistance, Ad-70 Nris kNI 28 | a4 59 | 110 | 172 | 247
Partial safety factor ms N [-] 1,87
Characteristic resistance, HCR Nee  NI| 20 | 46 67 | 126 | 19 247
Partial safety factor MsNY -] 1,5 2.1
Combined Pull-out and Concrete cone failure
Diameter of threaded rod d mml] & | 10 12 | 16 | 20 24
Characteristic bond resistance in non-cracked concrete C20/25
Temperature range 12 ;. 40°C/24°C Trx  [N/mm?] 10.0 9.5 9.0 8.0 7.5 7.0
Temperature range 1 ?:  80°C/50°C Tre  [N/mm?] 9.0 8.0 7.5 7.0 6.5 6.0
C30/37 1,12
!ncreasing factor for Trkp we  CA0/50 123
in non-cracked concrete
C50/60 1,30
Characteristic bond resistance in cracked concrete C20/25
Temperature range | 2 :  40°C/24°C Tre  [N/mm?] -5 -5) 35 35 -8 -5
Temperature range Il 2 80°C/50°C Tre  [N/mm?] -5) -5 3.0 3.0 -5) -8
C30/37 1,04
i e o
C50/60 1,09
Splitting failure?
hih, T
h/he® 220 1,0 hes
70 T R P -—
e IS0 g [ o 20>h/he®>13|  46ha-18h . \ __
h/her® <13 2,26 her - Corsp
1,0-hy  2,26-hy
Spacing Ser,sp [mm] 2 Cersp
Partial safety factor YMp = YMc = Ymsp V) 1] 159 154 1,54 1,549 1,54 1,59
0 In absence of national regulations
2} Explanations, see Annex B1
3 h. concrete member thickness, he  effective anchorage depth
%) The partial safety factor y2 = 1,0 is included
5 Not qualified in cracked concrete
ChemMates™ VSF+
Annex C1

Design according to TR 029

Characteristic resistance under tension loads for threaded rods
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ChemMates™ VSF+ with rebar 28 @10 @12 14 216 220 @25

Steel failure rebar

Characteristic resistance
for rebar BSt 500 S acc. to DIN 488 1 NRis (KN}~ 28 43 62 8 " 173 =il
Partial safety factor 3)
for rebar BSt 500 S acc. to DIN 4882 ™M [t 14
Combined Pull-out and Concrete cone failure
Diameter of rebar d  pm| 8 [ 10 | 1 | 14 | 6 | 20 | 25
Characteristic bond resistance in non-cracked concrete C20/25
Temperature range | ;. 40°C/24°C Tax IN/Mm?| 7,0 7.5 7,0 7,0 6,5 6,5 6,0
Temperature range Il 4. 80°C/50°C TR [IN'mm?| 6.5 6.5 6,0 6,0 6,0 55 55

C30/37 1,12
Increasing factor for TRk,p ye C40/50 1,23
in non-cracked concrete

C50/60 1,30
Splitting failure

h/h,
h/hef 22,0 1,0 her ;
Edge distance Cer,sp [mm] for 20>h/he®>13] 46he-18h L T SR, . S
h/he®<1,3 2,26 her Cora
1,0:hgr 2,26'hg

Spacing Ser,sp [mm] 2 Cersp
Partial safety factor YMp = YMe = Ymsp Y [ 189 [ 180 | 1,89 | 180 [ 1,89 | 1,89 | 18

) The characteristic tension resistance Nggs for rebars that do not fulfill the requirements acc. DIN 488 shall be calculated acc.
Technical Report TR029, Equation (5.1).

The partial safety factor ymsn for rebars that do not fulfill the requirements acc. DIN 488 shall be calculated acc. Technical
Report TR029, Equation (3.3a).

In absence of national regulations

Explanation see Annex B1

h concrete member thickness, he effective anchorage depth
The partial safety factor y2 = 1,2 is included.

2)

3)
4)
5)
6)

ChemMates™ VSF+

Annex C2
Design according to TR 029

Characteristic resistance under tension loads for rebars
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ChemMates™ VSF+ with threaded rods M8 M 10 M12 M16 M 20 M 24
Steel failure without lever arm

Characteristic resistance, class 5.8 Vrks  [kN) 2] 15 21 39 61 &8
Characterisiic resistance, ciass 8.8 Vres  [KN] 15 23 34 83 98 141
Characterisic resistance, class 10.9 Vrks [N 18 29 42 79 123 166
Characteristic resistance, A4-70 Vees [N 13 20 30 55.0 86 124
Characteristic resistance, HCR Veks  [KN] 15 23 34 62.8 o8 124
Steel failure with lever arm

Characteristic resistance, class 5.8 Meis  [Nm] 19 a7 66 167 326 561
Characleristic resistance, class 8.8 MPryks  {Nmi 30.0 60 105 266 519 898
Characteristic resistance, class 10.9 MPris  {Nm] 38 75 131 333 649 893
Characteristic resistance, A4-70 MPris  [Nm] 26 53 92 233 454 625
Characteristic resistance, HCR MP%xks  [Nm] 30 60 105 266 519 786
Partial safety factor steel failure

grade 5.8 or 8.8 s,y il 125

grade 10.9 sy P A 1,50

Ad4-70 Thisy ! [-] 1,56

HCR ymsv [} 1,25 1,75

Concrete pryout faituere

Factor in equation (5.7) of Technical

Report TR0O29 for the design of k [} 2,0
bonded anchors
Partiat safety factor Thcp [} 1,59

Concrete edge failure®

Partiat safety factor e [-] ‘ 1,59

1 in absence of national regutations

2 The partial safety factor y2= 1.0 is included
¥ Concrete edge failure see chapter 5.2.3.4 of Technical Repart TR029

ChemMates™ VSF+

Annex C3
Design accerding to TR 029

Characteristic resistance under shear loads for threaded rods
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ChemMates™ VSF+ with rebar @8 210 § @12 214 | @16 @20 @225

Steel failure without fever arm

Characteristic shear resistance

for rebar BSt 500 S acc, to DIN 488D VRks [kNj) 14 22 31 42 55 86 135

Partial safety factor

3} -
for rebar BSL500 S acc. to DIN 4882 ™M ¥ 15

Steel failure with lever arm

Characteristic shear resistance

for rebar BSt 500 S aco. o DIN 488 MPRs [Nm] 33 65 112 178 265 518 1012

Partial safety factor

3} _
for rebar BSt 500 S acc, to DIN 4889 ¥V [l 1.5

Concrete pryout failure

Factor in equation (5.7) of Technical
Report TRO29 for the design of K [} 2,0
bonded anchors

Partial safety factor Yicp® il 1,59

Concrete edge failure®

Partial safely factor e [] | 1,59

1 The characteristic shear resistance Vg for rebars that do not fulfill the requirements acc. DIN 488 shall be calculated ace.
Technical Report TRG29, Equation (5.6).

2 The partial safety factor Yusn for rebars that do not fulfill the requirements acc. DIN 488 shall be calcudated acc. Technical
Report TR029, Equation 3.3b or 3.3c.

3 1n absence of national regulations

4 The characteristic bending resistance MP% . for rebars that de not fulfill the requirements acc. DIN 488 shall be calculaled acc.
Technical Report TR029, Equation (5.6b).

5 The partial safely factor v2 = 1,0 is inciuded.

8 Concrete edge failure see chapter 5.2.3.4 of Technical Report TR029

ChemMates™ VSF+

Annex C4
Design according to TR 029

Characteristic resistance under shear loads for rebars
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ChemMates™ VSF+ with threaded rods M8 | M10 | M12 | M16 | M20 | M 24
Steel failure
Characteristic resistance, class 5.8 NRk.s [KN] 18 29 42 79 123 177
Characteristic resistance, class 8.8 NRrk.s [kN] 29 46 67 126 196 282
Partial safety factor ymsn [-] 1.50
Characteristic resistance, class 10.9 NRics 36 | 58 [ 84 [ 157 [ 245 | 353
Partial safety factor s 1.40
Characteristic resistance “Ad 70" Nrics kNIl 26 [ 41 [ 59 [ 110 [ 172 | 247
Partial safety factor ymsn ' [-] 1.87
Characteristic resistance “HCR” Nrics NI| 20 | 46 [ 67 [ 126 | 196 | 247
Partial safety factor ymsn' [] 1.5 2.1
Combined Pull-out and Concrete cone failure
Diameter of threaded rod d mm]] 8 [ 10 [ 12 [ 16 [ 20 24
Characteristic bond resistance in non-cracked concrete C20/25
Temperature range | 2 :  40°C/24°C TRKuncr [N/mm2]| 10.0 9.5 9.0 8.0 7.5 7.0
Temperature range Il 2 80°C/50°C TRKuncr [N/mm?]| 9.0 8.0 7.5 7.0 6.5 6.0

i C30/37 1,12
_Increasmg factor for Trekp e C40/50 123
in non-cracked concrete C50/60 130
Characteristic bond resistance in cracked concrete C20/25
Temperature range 12 :  40°C/24°C TRker [Nfmm?]| @ -5 35 35 9 -
Temperature range I1?:  80°C/50°C TRker [N‘mm? | -9 A 3.0 3.0 -9 S

. C30/37 1,04
!ncreas:ng factor for Trk e C40/50 1,07
in cracked concrete C50/60 1,09
Factor according to CEN/TS 1992-4-5  Ka non cracked concrete [ 10.1
Section 6.2.2 ks cracked concrete [-] 7.2
Concrete cone failure
Factor according to CEN/TS 1992-4-5 Kucr [-] 10.1
Section 6.2.3 Ker [-] 7.2
Edge distance Cern [-] 1.5 het
Axial distance Sern [ 3,0 her
Splitting failure

h/h,
h/he® 220| 1,0 her '
2,0+
Edge distance cer.sp [mm] for 20>h/he® >1,3] 46 her-1,8h 134
h/he? <13 2,26 her Cerep
1,0'hgy 2,26°hg '

Spacing Sersp [mm] 2. Cersp
Partial safety factor ==y [ 159 | 159 [ 159 | 1,59 | 159 [ 159

" In absence of national regulations
2 Explanations, see Annex B1

3)
4)

5 Not qualified in cracked concrete

h concrete member thickness, hy  effective anchorage depth
The partial safety factor y2 = 1,0 is included

ChemMates™ VSF+

Design according to CEN/TS 1992-4

Characteristic resistance under tension loads for threaded rods
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Page 190f22 | 06/09/20177

ChemMates™ VSF+ with rebar 28 210 | @12 @14 | @16 | @20 | @25
Steel failure rebar

o b 851 800 S ace toDIN4gg Mo bI| 28 | a3 | ez | e | 11 | 73 | 270
Partial safety factor 3 .

for rebar BSt500 S acc. to DIN 4882 YMsN H 14

Combined Pull-out and Concrete cone failure

Diameter of rebar d [mm] | 8 | 10 12 | 14 | 16 | 20 | 25

Characteristic bond resistance in non-cracked concrete C20/25

Temperature range 1 4;  40°C/24°C Tre  [N/mm?]| 7,0 7.5 7.0 7,0 6,5 6,5 6,0
Temperature range Il ;. 80°C/50°C Tre  [N/mm?]| 6.5 6.5 6,0 6,0 6,0 55 5.5
C30/37 1,12
!ncreasing factor for Trip we  C40/50 1,23
in non-cracked concrete
C50/60 1,30
';Sgtzcifg céoe!-gtl{:)?]tgg E N/TS ks non cracked concrete ['] 101
Concrete cone failure
Factor according to CEN/TS 1992-4-5 k (] 101
Section 6.2.2 e :
Splitting failure
h"hnf
h/ hefsl = 2,0 1,0 hef
2,0
Edge distance cer,sp [mm] for 20>h/he®>13] 46he-18h 131
h/het®<13 2,26 her Bicu
1,00hy  2,26-hy
Spacing Sersp [mm] 2 Cersp
Partial safety factor YMp = YMc = YMsp ) 1] 18° 1,89 1,89 1,89 1,89 1,89 1,89

1) The characteristic tension resistance Ngys for rebars that do not fulfill the requirements acc. DIN 488 shall be calculated acc.

Technical Report TR029, Equation (5.1).

2 The partial safety factor yusn for rebars that do not fulfill the requirements acc. DIN 488 shall be calculated acc. Technical

Report TR029, Equation (3.3a).
3 In absence of national regulations
4 Explanation see Annex B1

5 h concrete member thickness, hes effective anchorage depth

8 The partial safety factor y2 = 1,2 is included.

ChemMates™ VSF+
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ChemMates™ VSF+ with threaded rods M8 M10 MA12 M 16 M 20 M 24
Steel failure without lever arm

Characteristic resistance, class 5.8 Vres  [KN] 9 15 21 39 61 88
Characteristic resistance, class 8.8 VRes  [KN] 15 23 34 63 a8 141
Characteristic resistance, class 10.9 Vres  [kN] 18 29 42 79 123 166
Characteristic resistance, A4-70 Vres  [kN] 13 20 30 55.0 86 124
Characteristic resistance, HCR Vris  [kN] 15 23 34 62.8 98 124
Steel failure with lever arm

Characteristic resistance, class 5.8 M%xe  [NmY] 19 37 66 167 326 561
Characteristic resistance, class 8.8 Mo%xs  [Nm] 30.0 60 105 266 519 898
Characteristic resistance, class 10.9 Mo&Rks  [Nm] 38 75 131 333 649 893
Characteristic resistance, A4-70 MI¥s  [Nm] 26 53 g2 233 454 625
Characteristic resistance, HCR MO%ks  [Nem] 30 60 105 266 519 786
Partial safety factor steel failure

grade 5.8 or 8.8 TMsy [-1 1,25

grade 10.9 yusy [l 1,50

A4-70 ymsv {1 1,56

HCR Yosy ! [-1 1,25 1,75
Concrete pryout failure

Factpr according fo CEN/TS 1992-4-5 ks -] 20

Section 4.3.3

Partial safety factor ) o 1,62

Concrete edge failure

Partial safety factor e ] 1,52

1 In absence of nationat regulations
2} The pariial safety factor yz= 1.0 is included
ChemMates™ VSF+
Annex C7
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English transiation prepared by CSTB

ChemMates™ VSF+ with rebar @28 @10 @12 @14 | @16 @20 @25

Steel failure without lever arm

Characteristic shear resistance

for rebar BSt 500 S acc. to DIN 4887 VR%s (kNI 14 22 31 42 55 86 | 135

Partial safety factor

3} _
for rebar BSE500 S acc. to DIN 4862 YWY tl 1.5

Steel failure with lever arm

Characteristic shear resistance

for rebar BSL500 S aco. to DIN4ggh ~ Mws  INmI} 33 165 ) 112 4 178 ) 265 ) 518 | 1012

Partial safety factor ot

for rebar BSt 500 S acc. to DIN 4882 - 1.5

Concrete pryout failure

Factor according to CEN/TS 1992-4-5

Section 4.3.3 ke [ 2,0
Partial safety factor Yhiop ¥ [] 1,59
Concrete edge failure

Partial safety factor MY [-1 1,69

' The characteristic shear resistance Vgys for rebars that do not fulfill the requirements acc. DIN 488 shall be calculated acc.
Technical Report TR029, Equation (5.6).

2} The partial safety factor ymsn for rebars that do not fulfill the requirements acc. DIN 488 shalil be calculated acc. Technical
Report TR029, Equation 3.3b or 3.3¢.

3 In absence of national regulations

4 The characteristic bending resistance MPx for rebars that do not fulfill the requirements acc. DIN 488 shall be calculated acc.
Technical Report TR029, Equation (5.6b).

% The partial safety factor y2 = 1,0 is included.

ChemMates™ VSF+
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Displacement under tension load "

ChemMates™ VSF+ with threaded rods | M3 M10 M12 M16 M20 [ M24
Non cracked concrete temperature range 17: 40°C { 24°C

Bisplacement Sno [mMmAN/mm3]] 0,03 0,03 0,04 0,05 0,06 0,07
Displacement 8o [mmAN/mm2)]| 0,07 0,09 0,10 13 0,17 0,20
Non cracked concrete temperature range 11 ); 80°C / 50°C

Displacement Suo  [mm/(Nfmm2)]| 0,04 0,04 0,05 0,07 0,08 0,10
Displacement St [mmANim) 6,10 0,13 0,15 0,19 0,23 0,28
Cracked concrete temperature range 1 7: 40°C [ 24°C

Displacement o [mmAN/mm3)] - - 0,12 0,09 - -
Displacement Bne  [MmMAN/MmM)] - - 0,64 0,55 - -
Cracked concrete temperature range Il 7: 80°C / 50°C

Displacement Sno [mm/(N/mm?3)) - - 0,17 0,13 - -
Displacement e [mmAN/Mmm3) - - 0,90 0,78 - -
ChemMates™ VSF+ with rebar o8 @210 | @912 | @14 | 916 | @20 | @25
Temperature range | %: 40°C / 24°C

Displacement Sno [mm/(N/mm3)}| 0,03 0,03 0,04 (0,04 0,05 0,06 0,07
Displacement SNee [mm/AN/mm3]| 0,07 0,09 0,10 012 0,13 0,17 0,20
Temperature range 1 %: 80°C / 50°C

Displacement SN [mm/(N/mm?)]] 0,04 0,04 0,05 0,06 0,07 0,08 0,10
Displacement e [mmANmMm3]| o0 0,13 0,15 0,17 0,19 0,23 9,29

N Caleulation of displacement under service load: Tsq design value of bond stress

Displacement under short term loading = 8no - T=a/1,4
Displacement under long term foading = 3y. - Ted/1,4

Displacement under shear load 2

ChemMates™ VSF+ with threaded rods | m8 * | ‘m1o | "mi2 M6 | mM20 .| M2
Displacement Svo [mm/ikN] 0,06 0,06 0,08 0,04 (3,04 0,03
Displacement Svio [mmikN} 0,09 0,08 6,08 0,06 0,06 0,05
ChemMates™ VSF+ with rebar | o8 | @10 | @12 | 14 | @16 | @20 | @25
Displacement Bvo [mm/&N] 0,06 0,05 0,05 0,04 0,04 0,04 0,03
Displacement B [mm#iKN] 0,09 0,08 0,07 0,06 0,06 0,05 0,05

2 Calculation of displacement under service load: Vs, design value of shear load.
Displacement under short term loading = S - Vsa/ 1,4
Displacement under long term loading = &y, - Visa/1,4

ChemMates™ VSF+
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