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1 Background and general statement

Under the order placed with the Testing House, a Test Report was to be drawn up on the reaction to

fire of “Würth lnjection system WIT-VM 250 for concrete“ bonded anchors, which are subjected to

centric tension and tested for steel failure in compliance with section 2.3 of TR 020: 2004-05, when

exposed to a fire in compliance with DIN EN 1363-1 : 1999-10 to determine theirfire resistance time.

Related documents:

(1) DIN EN 1363-1 : 1999-10, Eire resistance tests - Part 1: General requirements,

(2) EOTA Technical Report TR 020 : 2004-05 - Evaluation of anchorages in concrete

concerning resistance to fire,

(3) ‘Würth lnjection system WIT-VM 250 tor concrete“, European Technical Approval ETA

12/0164 of 26-03-201 2, issued by DIBt, Berlin,

(4) is a transfer ot Test Report No. (3290/0966)-NB dated 06-03-2008. The injection adhesive

anchors evaluated in the present Test Report are per statement ot the client identical with

the anchors evaluated in the Test Report No. (3290/0966)-NB. This document is the

translated version of Test Report No. (3290/0966)-NB dated 06-03-2008. The german

version is the only legally binding text.
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Using the resuits achieved in the fire test, the “Würth Injection system WIT-VM 250 for concrete“

were to be examined and evaluated respecting requirements (steel failure, pullout) specified in

EOTA Technical Report TR 020 2004-05.

2 Description of System tested

The “Würth Injection system WIT-VM 250 for concrete“ bonded anchor is an injection system that

uses the bonding effect between anchor rod, bonding mortar and concrete to become anchored in

the substrate. According to the type approval for cold design of anchoring means primarily subjected

to static loads, the “Würth Injection system WIT-VM 250 for concrete“ bonded anchor may be used in

reinforced and non-reinforced normal-weight concrete (strength dass C20/25 as a minimum and

C50/60 as a maximum) in the non-cracked concrete.

Main elements of the tested “Würth Injection system WIT-VM 250 for concrete“ bonded anchor are a

two-component mortar cartridge (injection mortar: styrene-free vinylester resin system with cement,

water and sand) and cold-formed anchor rods (dimensions M8 to M30), together with a hexagon nut

and a washer. The anchor rods and the nuts and washers are made from electro-galvanized steel

(strength dass 5.8) and from stainless steel (material No. 1.4401 (A4) and 1.4571 (A5), 1.4529

(HCR), strength dass 70). Forces are transmitted by the bond stress between the anchor rod and

the anchoring substrate. For the service conditions, the “Würth Injection system WIT-VM 250 for

concrete“ bonded anchor is regulated by the above-named approval.

As specified in the above type approval, the “Würth Injection system WIT-VM 250 for concrete“

bonded anchors were installed with the installation tods (hammer drill and drill, cleaning device and

injection device) defined in these documents.

Further structural details and details of the as-installed condition of the bonded anchors are shown

annexes 1.1 to 1.4 of this Test Report.

3 Test set-up and testing

The “Würth lnjection system WIT-VM 250 for concrete“ bonded anchors were fire tested in a small

sized furnace with the inside dimensions 1,000 mm x 1,500 mm x 1,500 mm (W x D x H). RC slabs

(strength dass C20/25) formed the horizontal barrier, into the tension zones of which the “Würth

lnjection system WIT-VM 250 for concrete“ bonded anchors were placed.

In compliance with TR 020 : 2004-05, section 2.3.1, external loading systems and protected steel

elements (dead Ioads) of the required weight, which were suspended for an unsupported and

unprotected Iength of 1 500 mm with tension rods and an additional steel adapter, were used for
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introducing the centric Ioads into the “Würth Injection system WIT-VM 250 for concrete“ bonded

anchors.

The furnace was exposed to a fire in compliance with the standard temperature-time curie (ETK) as

specified in DIN EN 1363-1 : 1999-10, section 5.1.1. The temperatures in the furnace were

measured with 2 plate thermometers with measuring heads made from Ni-Cr/Ni-AI wire (type K) dia.

1.0 mm in compliance with DIN EN 1363-1 : 1999-10, section 4.5.1.1.

The temperatures measured in the turnace during the fire tests are illustrated by the graphs in

annexes 2.1, 3.1, 4.1, 5.1 and 6.1.

4 Test resuits, evaluation and conclusions

4.1 Evaluation of test resuits respecting centric tension Ioading

On 21/11/2006, 28/11/2006, 06/12/2006, 24/01/2007 and 20/02/2007, a total of 23 “Würth Injection

system WIT-VM 250 tor concrete“ bonded anchors were placed in the non-cracked tension zone of

RC floor sections (strength dass C20/25) and tested for their reaction to fire when subjected to

centric tension loads in compliance with DIN EN 1363-1 : 1999-10 to determine their fire resistance

time.

Tables 4-1 to 4-5 in Test Report No. (3290/0966)-NB dated 06-03-2008 list the test results tor the 23

“Würth Injection system WIT-VM 250 for concrete“ bonded anchors in connection with anchor rads

made from electro-galvanized steel and stainless steel and make reference to the cause of failures.

4.2 Evaluation oftest resuits respecting steel failure

4.2.1 General

The basis used for evaluation was section 2.3.1 of EOTA Technical Report TR 020 : 2004-05:

s1 = c1 + c2 / t] equation: regression curie

equation: design curie

Equations for determination of the characteristic steel stress tor fire resistance times of 60 min., 90

min. and 120 min.:

YRI.,sLff6O C3(Ci

ago=cci+c2/9Omin)
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0RI,sjij120) 3 t 1?q!I

EquaUon tor determination of the characteristic steel stress for fire resistance times of 30 min., using

the equation of the straight line through points t = 60 mm! Ok,s,fi(60) and t = 90 mm! aRk,f(90):

YRksflX3oC4—C5X P Tifl]

To caiculate the tensile stress, the stress cross section A5 of the corresponding diameter of the

“Würih lnjection system WIT-VM 250 for concrete“ bonded anchors was entered in the computation.

4.2.2 Presentation of test resuits and evaluation

The graphs in annex 7.1 show the test resuits as a function of the stress Sigma s of the “Würth

Injection system WIT-VM 250 tor concrete“ bonded anchors made from electro-galvanized steel and

stainless steel A4 (diameter M8 to M16) when subjected to centric tensile loads.

The “Würth lnjection system WIT-VM 250 for concrete“ bonded anchors with the dimensions M24 to

M30 are evaluated on the basis of the steel stress utilization level in relation to the stress cross

section.

4.2.3 Proposed rating for the “Würth Injection system WIT-VM 250 for concrete“ bonded

anchors (dimensions M8 to M30) in connection with anchor rods made from electro

galvanized steel (strength dass 5.8)

Using the resuits achieved in the tests as a basis, fire resistance periods are proposed for the “Würth

Injection system WIT-VM 250 for concrete“ bonded anchors (dimensions M8 to M30) made from

electro-galvanized steel as shown in table 4-1 below as a function of the maximum centric tensile

bad.

Based on the resuits achieved in the tests, and departing from the evaluation specifications in TR

020 : 2004-05, the ratings for “Würth lnjection system WIT-VM 250 tor concrete“ bonded anchors

made from electro-galvanized steel have been increased with regard to the 30-minute fire resistance

time.
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Table 4-1: Proposed ratin for “Würih Injecton system WIT-VM 250 for concrete“ bonded anchors
(dimensions M8 — M30) made from electro-galvanized stee and stainless steel,
regarding their fire resistance times as a function of stress o when exposed to centric
tensile oads

Designation “Würth Injection System WIT-VM 250 for concrete“ bonded anchor

Fi re
resistance Maximum tensile Ioad1

time

t F

[mm] [kN]

M8 M10 [ M12 M16 M20 M24 M30

Miflimum set 80 90 110 125 175 210 280

30 1.64 2.60 3.35 6.25 9.75 14.04 18.26

60 1.12 1.77 2.59 4.82 7.52 10.84 14.10

90 0.59 0.94 1 .82 3.40 5.30 7.64 9.94

120 0.33 0.52 1.44 2.69 4.19 6.04 7.86

Loads resulting [rom European Technical Approval ETA-12/0164 o(26-03-2012 may be decisive [or the service condition.

4.2.4 Proposed rating for the “Würth Injection System WIT-VM 250 for concrete“ bonded

anchors (dimensions MB — M30) in connection with anchor rods made from stainless

steel

Starting from the resuits achieved in the tests, the same characteristic tensile stresses (cf. table 4-1)

are recommended for the “Würth Injection system WIT-VM 250 for concrete“ bonded anchors, when

adequate anchor rods made from stainless steel (material No. 1.4401 (A4) or 1.4571 (A5), 1.4529

(HCR), strength dass 70) and nuts made from stainless steel (A4, strength dass A-70) are used.
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5 Annotations

5.1 This Test Report does not replace the attestation (General Building Code Test Certificate -

abP; National Technical Approval - abZ, ETA) required under the German building code

procedure. lt should, in particular, be noted that the fire bad density values of “Würth

lnjection system WIT-VM 250 for concrete“ bonded anchors can in the future be regulated by

European Technical Approvals.

5.2 The above evaluation shall onby apply to the tested “Würth lnjection System WIT-VM 250 tor

concrete“, bonded anchors due consideration being given to the boundary conditions shown

in the technical annexes attached to this Test Report and/or the technical data sheets of

Würth GmbH & Co.KG

5.3 The “Würth lnjection system WIT-VM 250 tor concrete“ bonded anchors may be used for

anchoring applications in non-cracked reinforced concrete (strength dass 020/25 as a

minimum and 050/60 as a maximum) when primarily subjected to static loads.

5.4 The evaluation shalb only apply in connection with members made trom reintorced concrete,

which can as a minimum be classified under the same fire resistance dass as that of the

anchors.

5.5 The validity of the Test Report will expire on 06/03/2013.

This document is the translated version of Test Report No. (329010966)-NB dated 06-03-2008. The

legally binding text is the aforementioned German Test Report.

ORRDr.-lng. Rohling DipLingl

Head of Testing Laboratory BS Z
Engineer in charge

Braun 8.06.2012
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Dimensions in mm
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“Würth Injection System WIT-VM 250 for concrete“ bonded anchors placed in

Adater: Steel adapter,

genuine nut and

washer

Suspender: Cr-Mo tension

rod, 500mm wlo

RC slab / d 200mm / 201C25

h

lOmm

Placed “Würth Injection system WIT-VM 250 for concrete“
bonded anchors Annex 1.2 of

(in accordance with TR 020: 2004-05)
Test Report

Materialprüfanstalt für das Bauwesen No.: 3058/042/12
Institut für Baustoffe, Massivbau und Brandschutz

der Technischen Universität Braunschweig

hi

500 mm

TT



“Würth Injection system WIT-VM 250 for concrete“ bonded anchors

Kartusche: WT-VM 250

150 ml, 280 ml, 300 ml, 330 ml, 380 ml, 410 ml und 420 ml Kartusche (Typ: koaxial)

JJ Chargennumer
Haltbark&tsdatum, Gefahrenbezeichnung, f-fartungs- und
Verarbctungszerten, mt und ohre Kobenegsska,a

235 ml, 345 ml und 825 ml Kartusche (Typ: “side-by-side“)

Komponente B: Härter
(lnnen-Rohr(

Komponente A: Mörtel
(Außen-Rohr)

165 ml, 300 ml Kartusche (Typ: Fohenkartusche)

Verschluss/Drehverschluss

Chargennummer,
Ha‘tbarkeitsdatuni, Gefahrenbezeicirnung, hfartungs- und
Verarbeitungszeten, mt und ohne KobenuegsskaIa

Statikmischer

Härter
Komponente B:

Komponente A:
Mörtel

Komponente B: Härter
und Komponente A: Mörtel

Foliengebinde

H-++H±IHF

Nutzungskategorie: - Einbau in trockenem, feuchtem Beton (alle Größen) oder
wassergefülltem Bohrloch (nur M8 bis M16 und BSt 08 bis 016)
Uberkopfmontage

Temperaturbereich:
- 400 bis ÷400 (max. Kurzzeit-Temperatur +400 und max. Langzeit-Temperatur ÷240)
- 400 bis ÷800 (max. Kurzzeit-Temperatur +800 und max. Langzeit-Temperatur ÷500)

Technical data

“Würth Injection system WIT-VM 250 for concrete“ Annex 1.3 of

Materialprüfanstalt für das Bauwesen
Test Report

Institut für Baustoffe, Massivbau und Brandschutz No.: 3058/042/12

der Technischen Universität Braunschweig

Verschluss!
Drehverschuss

Aufdruck: A1T-VM 250
Verarb&tungshnveise Chargennumeier, Haltbar.e tsde:unl,
Gefahrenbezechnung, Hartungs- und Verarbetungszetcn.
mt und ohne (o:bensegsskaa

L qnu

2 3 . -



“Würth Injection system WIT-VM 250 for concrete“

Handelsübliche Gewindestange mit:

- Werkstoff, Abmessungen und mechanische Eigenschaften gemäß Tabelle la

- Abnahmeprüfzeugnis 3.1 gemäß EN 10204:2004

- Markierung der Setztiefe

Technical data

“Würth Injection system WIT-VM 250 for concrete“ Annex 1.4 of

Materialprüfanstalt für das Bauwesen

Test Report

Institut für Baustoffe, Massivbau und Brandschutz
No.: 3058/042/12

der Technischen Universität Braunschweig

Teil Benennung Material

Stahlteile, galvanisch verzinkt 5 pm gern. EN ISO 4042,

feuerverzinkt 40 um gern. EN ISO 1461 und EN ISO 10684 -________________________

1 Ankerstan e
Stahl gemäß EN 10087 oder EN 10263g Festigkeitskiasse 5.8, 8.8 gemäßEN 160 898-1:1999

2 Sechskantmutter EN ISO 4032
Festigkeitsklasse 5 (für Ankerstangen der Klasse 5.8) EN 20898-2,

Festigkeitskasse 8 (für Ankerstangen der Klasse 8.8) EN 20898-2

Unterlegscheibe EN ISO 887.

3 EN SO 7089, EN 160 7093 Stahl, galvanisch verzinkt oder feuerverzinkt

oder EN SO 7094

Stahlteile aus nichtrostendem Stahl

Werkstoff 1.4401 / 1.4404 / 1.4571, EN 10088-1:2005,
1 Ankerstange > M24: Festigkeitsklasse 50 EN SO 3506

M24: Festigkeitsklasse 70 EN 160 3506

Werkstoff 1.4401 / 1.4404/ 1.4571 EN 10088,
2 Sechskantmutter, EN SO 4032 > M24: Festigkeitsklasse 50 EN SO 3506

M24: Festigkeitsklasse 70 EN SO 3506 —-______

Unterlegscheibe EN SO 887,
3 EN 130 7089, EN 160 7093 Werkstoff 1.4401, 1.4404 oder 1.4571, EN 10088

oder EN SO 7094

Stahlteile aus hochkorrosionsbeständigem Stahl

Werkstoff 1.4529 / 1.4565, EN 10088-1:2005,
1 Ankerstarige > M24: Festigkeitsk!asse 50 EN ISO 3506

M24: Festigkeitsklasse 70 EN SO 3506
Werkstoff 1.4529 / 1.4565 EN 10088,

2 Sechskantmutter, EN SO 4032 > M24: Festigkeitsklasse 50 EN ISO 3506
M24: Festigkeitsklasse 70 EN 150 3506

Unterlegscheibe EN SO 887,
3 EN SO 7089, EN SO 7093 Werkstoff 1.4529 / 1.4565 gemäß EN 10088

oder EN ISO 7094



“Würth Injection system WIT-VM 250 for concrete“

Threadecl rod M8, M1O, M12, M16, M20, M24, M27, M30
with washer and hexagort nut

Table: Installation details “Würih Injection system WIT-VM 250 for concrete“

Technical data

“Würth Injection system WIT-VM 250 for concrete“ Annex 1.5 of

Materialprüfanstalt für das Bauwesen
Test Report

Institut für Baustoffe, Massivbau und Brandschutz No.: 3058/042/12

der Technischen Universität Braunschweig

Anchor size M8 M10 M12 M16 M20 M24 M30

Norminal drill diameter dt [mm] = 10 12 14 18 24 28 35

Drill bit diameter [mm] 12.5 14.5 18.5 24.5 28.5 35.5

Depth ofborehole ho [mm] = 80 90 110 125 175 210 280

Throughholeinconnected
dt[mm] 9 12 14 18 22 26 33member

Steel brush diameter db [mm] = 12 14 16 20 26 30 37

Torque T1[Nm]= 10 20 40 80 120 160 200

Min. memberthickness hmn [mm] 110 120 140 160 215 260 340



ETK DIN EN 1363-1

Duration oftest [mm]

L— Soll. — Min. — Max. —x—T51 —x—T53

= 16 °C test date: 21.11.06

Temperatures in the furnace
Annex2.1 oftest 1
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Duration of test [mm]
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= 17 00 test date: 28.11.06

Temperatures in the furnace Annex 3.1 of
test 2
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Duration oftest [mm]
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= 18 00 test date: 06.12.06

Temperatures in the furnace Annex 4.1 oftest 3
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ETK DIN EN 1363-1

Duration oftest [mm]

[_SoII._—MirL_— Max.—x—T51—--T53

= 18 °C test date: 24.01.07

Temperatures in the furnace Annex 5.1 of
test4
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ETK DIN EN 1363-1

Duration oftest [mm]

L —

= 19 °C test date: 20.02.07

Temperatures in the furnace Annex 6.1 of
test 5
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“Würth Injection system WIT-VM 250 for concrete“ Annex 7.1 of

Test Report
Materialprüfanstalt für das Bauwesen

Institut für Baustoffe, Massivbau und Brandschutz No.: 3058/042/12

der Technischen Universität Braunschweig
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1 Background and general statement

Under the order placed with the Testing House, a Test Report was to be drawn up on the reaction to

fire of “Würth Injection system WIT-VM 250 tor concrete“ bonded anchors, which are subjected to

centric tension and tested for steel failure in compliance with section 2.3 of TR 020: 2004-05, when

exposed to a fire in compliance with DIN EN 1363-1 : 1999-10 to determine theirfire resistance time.

Related documents:

(1) DIN EN 1363-1 : 1999-10, Fire resistance tests - Part 1: General requirements,

(2) EOTA Technical Report TR 020 : 2004-05 - Evaluation of anchorages in concrete

concerning resistance to fire,

(3) “Würth lnjection system WIT-VM 250 tor concrete“, European Technical Approval ETA

12/0164 of 26-03-201 2, issued by DIBt, Berlin.

Using the results achieved in the fire test, the “Würth Injection system WIT-VM 250 for concrete“

bonded anchors were to be examined and evaluated respecting requirements (steel failure, pullout)

specified in EDTA Technical Report TR 020: 2004-05.

2 Proposed rating for the “Würth Injection system WIT-VM 250 for concrete“
bonded anchors (dimensions M8 to M30) in connection with anchor rods made
from electro-galvanized steel (strength dass 5.8)

Using the results achieved in the tests as a basis, fire resistance periods are proposed tor the “Würth

lnjection system WIT-VM 250 for concrete“ bonded anchors (dimensions M8 to M30) made from

electro-galvanized steel as shown in table 2-1 below as a function of the maximum centric tensile

bad.

Based on the results achieved in the tests, and departing from the evaluation specifications in

TR 020 2004-05, the ratings tor “Würth lnjection system WIT-VM 250 tor concrete“ bonded anchors

made from electro-galvanized steel have been increased with regard to the 30-minute fire resistance

time.
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Table 2-1: Proosed rating for “Würth Injection system WIT-VM 250 for concrete“ bonded anchors
(dimensions M8 — M30) made from electro-galvanized steel and stainless steel,
regarding their fire resistance times as a function of stress when exposed to centric
tensile loads

• “Würth Injection System WIT-VM 250 tor concrete“Designation
bonded anchor

Fire
resistance Maximum tensile Ioad

time

t F

[mm] [kN]

M8 M10 } M12 M16 M20 M24 M30

Minimum setj
80 90 110 125 175 210 280depth [mm]

30 1.64 2.60 3.35 6.25 9.75 14.04 18.26

60 1.12 177 2.59 4.82 7.52 10.84 14.10

90 0.59 0.94 1 .82 3.40 5.30 7.64 9.94

120 0.33 0.52 1.44 2.69 4.19 6.04 7.86
1) Loads resulting from European Technical Approval ETA-12/0164 of 26-03-2012 may be decisive for the service condition.

3 Proposed rating for the “Würth Injection system WIT-VM 250 for concrete“
bonded anchors (dimensions M8 — M30) in connection with anchor rods made
from stainless steel

Starting from the results achieved in the tests, the same characteristic tensile stresses (cf. table 2-1)

are recommended for the “Würth Injection system WIT-VM 250 for concrete“ bonded anchors, when

adequate anchor rods made from stainless steel (material No. 1.4401 (A4) or 1.4571 (AS), 1.4529
(HCR) strength dass 70) and nuts made from stainless steel (A4, strength dass A-70) are used.
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4 Annotations

4.1 This Test Report does not replace the attestation (General Building Code Test Certificate -

abP; National Technical Approval - abZ, ETA) required under the German building code

procedure. lt should, in particular, be noted that the fire bad density values of “Würth

lnjection system WIT-VM 250 for concrete“ bonded anchors can in the future be regulated by

European Technical Approvals.

4.2 The above evaluation shall only apply to the tested “Würth lnjection system WIT-VM 250 for

concrete“ bonded anchors, due consideration being given to the boundary conditions shown

in the technical annexes attached to this Test Report and/or the technical data sheets of

Würth GmbH & Co.KG

4.3 The “Würth lnjection system WIT-VM 250 for concrete“ bonded anchors may be used for

anchoring applications in non-cracked reinforced concrete (strength dass C20/25 as a

minimum and 050/60 as a maximum) when primarily subjected to static loads.

4.4 The evaluation shall only apply in connection with members made from reinforced concrete,

which can as a minimum be classified under the same fire resistance dass as that of the

a nchors.

4.5 The validity of the Test Report will expire on 06/03/2013.

ORRDrn?Rohling
Head of Testing Laboratory BS Engineer in charge

Bra s1 28.06.2012


