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1 Objective and request

On 4 January 2019, MFPA Leipzig GmbH was commissioned by Upat Vertriebs GmbH to assess the Upat
High-performance-Bonded-Anchor UHB-I under one-sided fire exposure and anchored in a reinforced
concrete base to determine the characteristic parameters for a load under tension stress.

2 Description of the tested structure

The Upat High-performance-Bonded-Anchor UHB-I is a torque controlied bonded anchor consisting of a
mortar cartridge with mortar UPM 66 and an anchor rod UHB - I - A Lor UHB -1 - A S with hexagon nut
and washer in accordance with ETA-05/0164 [1], The anchor rod Is placed into a drilied hole filied with
injection mortar. The loadtransfer is realised bymechanical interlock ofseveral cones in the bonding mortar
and then via a combination of bonding and friction forces in the anchorage ground (concrete). The fastener
is only intended for anchoring under mainly static and quasi-static load in reinforced and non-reinforced
Standard concrete with a strength class between C20/25 and C50/60 in accordance with DIN EN 206-1:
2001-07 [2]. The fastener may be used in cracked and uncracked concrete. A detailed description of the
product is not given here. Please refer to ETA-05/0164 [1],

The test of the Upat High-performance-Bonded-Anchor UHB-I was performed using sizes M8. MIO and
M16 of the galvanized version with minimum tensile strength class 8.8. The test set-up and the results of
this series of tests are included in test report PB lll/B-06-065 [3].

3 Test analysis and evaiuation

The test analysisforsteel failure was performed based on TR 020: 2004-05 [4]. As an exception, all results
were included in the analysis, independent of the type of failure.

The determination of the characteristic parameters for other failure types (e.g. "pulling out", or "concrete
break-out") was not the subject of the tests; these parameters can be determined according to the simplified
design method described In TR 020: 2004-05 [4] or experlmentally according to the method described In
TR 020: 2004-05 [4],

To determine the characteristic tensile stresses, the values for UHB-I-A L M8 and M12 as well as UHB-I-
AS M10 and M12 were analysed based on the test results. The results for UHB-I-ALMIO were caiculated
by the Interpolation of the values for sizes UHB-I-A L M8 and M12 based on the steel cross section. For
the bonded fasteners > MI 2, the cross-sectional stress of size MI 2 was transferred to determine the results
for steel failure. To determine the bond failure values, the average bond strength of the smallest relevant
tested fastener was transferred. In each case, the lowerfailure resistance is decisiveand is indicated in the
tables below.

This means that the following characteristic parameters for load under centric tension can be specified for
the Upat High-performance-Bonded-Anchor UHB-I {table 1 for AL and table 3 forAS). The results for load
under shear stress are indicated In table 2 for AL and in table 4 for AS.

/

Table 1 Characteristic resistance for the Upat High-performance-Bonded-Ar)chor Uhd
(galvanized, strength class ^ 8.8) under tension load / mm
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MFPA

MFPA Leipzig GmbH
Structural Fire Protection

GS 3.2/19-003-1

14 January 2019 Page 3 of 4

Table2 Characteristic resistance for the Upat High-performance-Bonded-Anchor UHB-I - version AL
(galvanized, strength class s 8.8) under shear load

UHB-I-A L M8 M10 M12 M16 M20 M24

Anchorage depth hef [mm]
60 95 100

120

125

145

160

210 210

30 min VRk,s,fi(30) [kN] 2.8 4.3 6.1 11.4 17.8 25.7

60 min VRk,s,fi(60) [kN] 2.1 3.3 4.9 9.1 14.2 20.4

90 min VRk,S,fi(90) [kN] 1.4 2.4 3.6 6.8 10.6 15.5

120 min VRk,s,fi(120) [kN] 1.0 1.9 3.0 5.6 8.8 12.7

Table3 Charactehstic resistance for the Upat High-performance-Bonded-Anchor UHB-I
(galvanized, strength class ä 8.8) under tension load

- Version AS

UHB-I-A S M10 M12 M16 M20 M24

Anchorage depth hef [mm]
60

75

75 95 170 170

30 min NRk,s,ri(30) [kN] 3.4 4.4 8.3 12.9 18.7

60 min NRk.s.fi(60) [kN] 2.4 3.5 6.1 10.2 14.8

90 min NRk,S,fi(90) [kN] 1.4 2.6 4.4 7.5 10.9

120 min NRk,s,fi(120) [kN] 0.9 2.1 3.6 6.1 8.9

''able4 Charactehstic resistance for the Upat High-perfonnance-Bonded-Anchor UHB-I - version Ay
(galvanized, strength class t 8.8) under shear load

UHB-I-A S M10 M12 M16 M20 M24

Anchorage depth hef [mm]
60

75

75 95 170 170

30 min VRk,5,fi(30) [kN] 4.1 4.9 9.2 14.4 20.8

60 min VRk,s.fi(60) [kN] 2.9 4.0 7.5 11.7 17.0

90 min VRk,s,fi(90) [kN] 1.8 3.1 5.9 9.3 13.3

120 min VRks,fi(120) [kN] 1.2 2.7 5.0 7.8 11.4

The values were determined for use in uncracked reinforced concrete. The characteristic resistances
against pulling out were determined using the simplified verification procedure according to TR 020: 2004-
05 [4], section 2.2.1.2. This means that even if the determined bond strengths are reduced to 70%, steel
failure is still decisive. For this reason, the results can be transferred to use in cracked reinforced concrete.

4 Special notes

Theevaluation above only appties to Upat High-performance-Bonded-Anchor UHB-I which are instalied in
compliance with the Installation instructions of UpatVertriebs GmbH.

For the dimensioning of the Upat High-performance-Bonded-Anchor UHB-I, the c;l^äfacterisfi&^eel
stresses at normal temperature must also be taken into account; the lower load beann^-ej-

The assessment onlyapplies with the Upat injection mortar UPM 66.

eci!
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Furthermore, the assessment only appiies to bonded anchors made of galvanized steel with a minimum
strength class of s 8.8, stainless steel A4 or highly corrosion-resistant steel 1,4529 in uncracked and
cracked reinforced concrete.

The assessment appiies in general to a one-sided fire exposure of the structural elements. In the event of
a fire load on several sides, the verification procedure can only be applied ifthe edge distance of the anchor
is c S: 300 mnn and > 2 hef.

The assessment only appiies in combination v»/ith reinforced concrete ceiiings of strength class s C 20/25
and <C 50/60 acc. to EN 206-1: 2000-12 [2], v^fhich have at least the fire-resistance rating which
corresponds to the fire-resistance period of the anchors. In addition, the notes contained in
DIN EN 1992-1 [5] (see section 4.5) on the avoidance of concrete spallation also apply. This means that
the moisture content must be less than three % by weight (or four according to the National Annex).

This document does not replöCe a cefWif^ate of conformity or suitability according to national and
European building code^

Leipzig, 14January 2d^

Dipl.-lfig. S. Hausvi/aldt ßnpMnj. M/Juknat Dipl.-Ing. S. Bauer
Head of Business Division Head af wpiifGroup TestingEngineer
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Enclosure 1 Installation parameters of Upat High-performance-Bonded-Anchor UHB-I-A L

a^.

sw

Setting depth nfiark

Figure A1.1 Illustration of Upat High-performance-Bonded-Anchor UHB-I-A Lininstalied condition

Table A1.1 Installation parameters of UpatHigh-perfonnance-Bonded-Anchor UHB-I-A L

Anchor rod UHB -1 - A L
Thread M8x

60

MlOx

95

M1

100

2x

120 125

M16x

145 160

M20x

210

M24X

210

Cone diameter dK 9.4 10.7 12,5 16,8 23.0

Wdth across ftats SW 13 17 19 24 30 36

Nominal drill hole diameter do 10 12 14 18 25

Drill hc^e depth ho 66 101 106 126 131 151 166 216

Effective anchorage depth h^ 60 95 100 120 125 145 160 210

Minimum spacing and ^
minimum edge distance

~ Cnw [mm] 40 50 55 60 70 90

pre-positioned
Diameter of anchorage d,s 9 12 14 18 22 26

dearance hole ^
inthefixture pushftrough

anchorage
d,s 11 14 16 20 26

Min. thickness of concrete

meml)er
hnwi 100 140 170 190 220 280

Installation torque TmM [Nm] 15 20 40 60 100

Thicitness of fixure WS 1500

ad. [mm] 26 30 38 46 54
Filling disk '

t. 6 6 7 8 10

Using filling disk reduces (usable length of the anchor)

V

Leipi'a

:lient.
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Enciosure 2 Installation parameters of Upat High-performance-Bonded-Anchor UHB-I-A S

T
sw

Setting depht mark

FigureA4.2 Illustration of UpatHigh-perfon7)ance-Bonded-Anchor UHB-I-A S in instalied condition

TableA4.2 Installation parameters Upat High-performance-Bonded-Anchor UHB-I-A S

Thread
Anchor rod UHB • 1- A S

M1

60

Ox

75

M12x

75

M16x

95

M20x

170

M24X

170

Cone diameter dk

[mm]

9.4 11,3 14,5 23.0

Width across flats SW 17 19 24 30 36

Nominal drill hole diameter do 10 12 16 25

Dilll hole deptfi ho 66 81 81 101 176

Effective andiorage depth 60 75 75 95 170

Minimum spacing and g
minimum edge distance "

40 50 80

pre-positioned ^ -
Diameter of anchorage 12 14 18 22 26

cleutance hrte ——

inthefixture push^rough
anchorage

12 14 18 26

Min. thckness of concrete .

member
100 120 150 240

Installation torque Tm»! [Nm] 15 30 50 100

Thickness of fixure 1«, s

[mm]

1500

26 30 38 46 54

filling disK '
t» 6 6 7 8 10

Using filling disk reduces tf,* (usable length of the anchor)
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