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Declaration of Performance
1404-CPR-2657

1. Unique identification code of the product-type: Torque controlled expansion anchor made of stainless steel
m1tr for use in concrete

2. Manufacturer: Mungo Befestigungstechnik AG, Bornfeldstrasse 2, CH-4603 Olten/Switzerland
3. System/s of AVCP: System 1

4. Intended use or use/es:

Product Intended use

Metal anchors for use in concrete For fixing and/or supporting to concrete, structural elements
(which contributes to the stability of the works) or heavy units

5. European Assessment Document: ETAG 001 — part 1 and 2, edition 2013, used as EAD
European Technical Assessment: ETA-12/0375 of 11.08.2015

Technical Assessment Body: ZAG - Zavod za gradbenistvo Slovenije

Notified body/ies: ZAG

6. Declared performance:

Mechanical resistance and stability (BWR 1)

Essential characteristic Performance

Characteristic values and characteristic values for resistance See appendix, especially Annexes C1 to C4

Safety in case of fire (BWR 2)
Essential characteristic Performance
Characteristic for safety in case of fire See appendix Annex C5

The performance of the product identified above is in conformity with the set of declared performance/s. This
declaration of performance is issued, in accordance with Regulation (EU) No 305/2011, under the sole
responsibility of the manufacturer identified above.

Singed for and on behalf of the manufacturer by:

Dipl.-Ing. Massimo Pirozzi
Head of Engineering
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Olten, 2017-22-12

This DoP Has been prepared in different languages. In case there is a dispute on the interpretation the English
version shall always prevail.

The Appendix includes voluntary and complementary information in English language exceeding the (language
as neutrally specified) legal requirements.

Munge Bornfeldstrasse 2 Phone +41 622067575
Befestigungstechnik AG CH-44603 Olten - Switzerland Fax  +41 622067585 mungo@mungo.swiss

WWW.MUNGO.SWiss
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1 Anchor bolt (body)
2 Expansion sleeve
3 Washer

4 Hexagonal nut

Figure A1: m1tr-Stahlbolzen rostfrei A4
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Figure A2: Installed m1tr-Stahlbolzen rostfrei A4
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letter code

13

dnom

drl
o

Table A1: Dimensions

dxL Marking Lcec:;:r k dnom dr1 f
D (mm) (mm) (mm) (mm)
M8x68 FM-C 8/4 A4 A 68 30
M8x75 FM-C 8/10 A4 B 75 30
2 M8x390 FM-C 8/25 A4 Cc 90 8 &4 40
M8x115 FM-C 8/50 A4 D 115 . 60
M8x135 FM-C 8/70 A4 E 135 80
M8x165 FM-C 8/100 A4 G 165 80
M10x80 FM-C 10/10 A4 A 90 40
M10x105 FM-C 10/25 A4 B 105 55
o |M10x115 FM-C 10/35 A4 (o] 115 Yo 74 55
= |M10x135 FM-C 10/55 A4 D 135 : 85
M10x155 FM-C 10/75 A4 E 155 85
M10x185 FM-C 10/105 A4 F 185 85
M12x110 FM-C 12/10 A4 A 110 65
M12x120 FM-C 12/20 A4 B 120 65
o [M12x130 FM-C 12/30 A4 P 130 iz & 65
= |M12x145 FM-C 12/45 A4 C 145 ' 85
M12x170 FM-C 12/70 A4 D 170 85
M12x200 FM-C 12/100 A4 E 200 85
M16x130 FM-C 16/10 A4 A 130 65
© |M16x150 FM-C 16/30 A4 B 150 16 118 85
= |M16x185 FM-C 16/60 A4 C 185 ' 85
M16x220 FM-C 16/100 A4 D 220 85
Table A2: Materials
Part Component Material Coating
1 Anchor body (bolt) Stainless steel X2Crf(\I‘Ll\r/Io11 ::11 024-)2 acc. to EN 10088-3
2 Expansion sleeve Stainless steel >(2Cr(§(i.f'\llsl>147(;2J 3;2 acc. to EN 10088-2 i
3 Washer pIN 125/1 A4 (normal}. l_)lN 9021 A4 (large)
Stainless steel AlS| 316 similar acc. to EN 10088-2
4 Hexagonal nut : DIN 934 Ad-80 £
Stainless Steel AlS| 316 similar ace. to ISO 3506-2
*Funclional coating
m1tr-Stahlbolzen rostfrei A4
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Specifications of intended use

Anchorages subjected to:
e Static, quasi static, seismic load and fire.

Base materials:

o Cracked and non-cracked concrete.

e Reinforced and unreinforced normal weight concrete of strength class C20/25 at minimum and C50/60
at maximum according to EN 206-1:2000/A2:2005.

Use conditions (Environmental conditions):

e The anchor may be used in concrete subject to dry internal conditions and also in concrete subject to
external atmospheric exposure (including industrial and marine environment), or exposure in permanent
damp internal conditions, if no particular aggressive conditions exist.

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

Design:

o Anchorages are designed under the responsibility of an engineer experienced in anchorages and
concrete work.

e Anchorages under static and quasi-static actions are designed in accordance with ETAG 001, Annex C,
design method A, Edition August 2010 or CEN/TS 1992-4-4.

o For seismic application the anchorages are designed in accordance with TR 045 “Design of metal
anchors for use in concrete under seismic actions”.

o For application with resistance under fire exposure the anchorages are designed in accordance with
method given in TR 020 “Evaluation of anchorage in concrete concerning resistance to fire”.

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

Installation:

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

Use of the anchor only supplied by the manufacturer without exchanging the components of an anchor.
Anchor installation in accordance with the manufacturer's specification and drawings and using the
appropriate tools.

o Checks before placing the anchor to ensure that the strength class of the concrete in which the anchor
is to be placed is in the rang given and is not lower that of the concrete to which the characteristic loads
apply for.

o Check of concrete being well compacted, e.g. without significant voids.

Effective anchorage depth, edge distances and spacing not less than the specified values without

minus tolerances.

Hole drilling by hammer drill.

Cleaning of the hole of drilling dust.

Positioning of the drill holes without damaging the reinforcement.

Application of specified torque moment using a calibrated torque wrench.

e In case of aborted hole, drilling of new hole at a minimum distance of twice the depth of the aborted
hole, or smaller distance provided the aborted drill hole is filled with high strength mortar and no shear
or oblique tension loads in the direction of aborted hole.

m1tr-Stahlbolzen rostfrei A4
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Table B1: Installation data

tix do hy I hnom | hes dy hmin | Tinst sw :
dxL ID [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] [ [Nm] | [mm] Marking
M8x68 A 4 FM-C 8/4 A4
M8x75 B 10 FM-C 8/10 A4
M8x90 c 25 FM-C 8/25 A4
]
= |v8x115 D 50 B AR el 2| FM-C 8/50 Ad
M8x135 E 70 FM-C 8/70 A4
M8x165 G 100 FM-C 8/100 A4
M10x90 A 10 FM-C 10/10 A4
M10x105 B 25 FM-C 10/25 A4
o |M10x115 (& 35 FM-C 10/35 A4
= 1 4 7
= |M10x135 D 55 Ll O 2 | 120 B FM-C 10/55 A4
M10x155 E 75 FM-C 10/75 A4
M10x185 F 105 FM-C 10/105 A4
M12x110 A 10 FM-C 12/10 A4
M12x120 B 20 FM-C 12/20 A4
o~ [M12x130 P 30 FM-C 12/30 A4
= 4
= |M12x145 e 45 =y Al S = | * Ll FM-C 12/45 A4
M12x170 D 70 FM-C 12/70 A4
M12x200 E 100 FM-C 12/100 A4
M16x130 A 10 FM-C 16/10 A4
© |M16x150 B 30 FM-C 16/30 A4
e 1
= [M16x185 e 60 B | L R R S e FM-C 16/60 A4
M16x220 D 100 FM-C 16/100 A4
g [* iss
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Table C1: Characteristic values for Tension loads in case of static and quasi-static
loading for design method A acc. ETAG 001-Annex C or CEN/TS1992-4-4

Design acc. to ETAG 001-Annex C or CEN/TS 1992-4-4
Characteristic resistance under Tension loads — BWR 1

Essential characteristics Herofmanos
M8 | M0 | M12 | M1

Installation parameters
do Nominal diameter of drill bit [mm] 8 10 12 16
hnom Anchorage depth [mm] 54 67 81 97
hef Effective anchorage depth [mm] 48 60 72 86
hmin Minimum thickness of concrete member [mm] 100 120 150 170
Tinst Torque moment [Nm] 20 40 60 120
Smin Minimum spacing [mm] 50 55 60 70

for ¢ 2 | Edge distance [mm] 50 70 80 100
Cmiin Minimum edge distance [mm] 50 50 60 70

fors 2 | Spacing [mm] 50 110 120 130
Tension steel failure mode
NRks Characteristic tension steel failure [kN] 21 [ 34 | 49 | 88
YHsN Partial safety factor [-] 1,5
Pull-out failure mode
Nrip Characteristic pull-out failure in non-cracked concrete [kN] 9 16 20 35
NRkp Characteristic pull-out failure in cracked concrete [kN] 5 9 12 25
Y2 ; [] 1,0
i Partial safety factor ¥ 15
SerN Characteristic spacing [mm] 3 x het
CerN Characteristic edge distance [mm] 1,5 X het
ye C30/37 [] 1,22
ye C40/50 Increasing factor for Nrkp in non-cracked concrete [] 1,41
we C50/60 [] 1,55
Concrete Cone failure mode
Ker Factor for cracked concrete CEN/TS 1992-4-4 §.6.2.1.4 [ 7,2
Kucr Factor for un-cracked concrete CEN/TS 1992-4-4 §. 6.2.1.4 - 10,1
Yre Partial safety factor - 1,5
Splitting failure mode
Scrsp Characteristic spacing [mm] 3 X he
Cer,sp Characteristic edge distance [mm] 1,5 X her
Yiisp Partial safety factor [-] 1,6
Displacement under tension load
Non-cracked concrete C20/25
N Service tension load [kN] 4,3 7,6 95 16,7
Sno Short term displacement [mm] 0,3 04 04 0,3
[T Long term displacement [mm] 1,4 1,5 09 1.4
Cracked concrete C20/25
N Service tension load [kN] 24 43 5.7 11,9
Sno Shorl term displacement [mm] 0,7 0,6 07 0,7
T Long term displacement [mm] 1,4 1.5 09 1.4

" The pull-out is not decisive
m1itr-Stahlbolzen rostfrei A4
AnnexC1 .

ZABENIE X
S ”’R
e
/° A\

Electronic copy of the ETA by ZAG Ljubljana:

[N"LJuBLJANA O]
CQ T <7<,//

ETA-12/0375




EXCERPT 6/9

Page 10 of ETA-12/0375, issued on 11.08.2015, English version preparec! by ZAG Ljubljana

Table C2: Characteristic values for Shear loads in case of static and quasi-static loading
for design method A acc. ETAG 001-Annex C or CEN/TS 1992-4-4

: : Performance
Essential characteristics M8 [ MI0 [ M2 [ WM16
Shear steel failure
VRs Characteristic shear steel failure [kN] 11,9 18,8 274 51,0
MRk, Bending moment characteristic failure [Nm] 24 49 85 216
sV Parlial safety factor [ 13
K2 Factor considering ductility [-] 0,8
Shear concrete pry-out and edge failure
Factor in equation (5.6) of ETAG 001

K Annex C §qS.2.3.3 o [mm] 0 &0
Ks Factor in equation (16) of CEN/TS 1992-4-4 § 6.2.2.3 [mm] 1,0 2,0
lef Effeclive anchorage depth [mm] 48 60 72 86
dnom Diameter of anchor [mm] 8 10 12 16
Tie Partial safety factor [ 1,5
Displacement under shear load
\' Service shear load [kN] 6,5 10,4 15,1 28,0
dvo Short term displacement [mm] 08 0,9 1,2 25
OV Long term displacement [mm] 1,3 1,3 1,8 38

m1tr-Stahlbolzen rostfrei A4
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Table C3: Characteristic values for resistance in case of Seismic performance category C1
acc. TR045 “Design of Metal anchor under Seismic Actions”

Essential characteristics Mg | W 1p oe rfolr mahr’\';:; [ Wi
Tension steel failure
Nrksseisc1 | Characteristic tension steel failure [kN] 21 | 34 [ 49 | 88
YMsh,seis Partial safety factor [ 1,5
Pull-out failure mode Nrkp.seis = W X No%Rkpseis
Nrkpseisc1 | Characteristic pull-out failure in concrete C20/25 [kN] 41 | 90 [ 120 | 250
Yp.seis 1) Partial safety factor [ 15
Shear steel failure
Vrksseisct | Characteristic shear steel failure [kN] 80 | 123 | 158 | 366
TMsVseis ! Partial safety factor 3] 13
") The recommended partial safety factors under seismic action (yu =) are the same as for static loading
m1tr-Stahlbolzen rostfrei A4
. " AnnexC3 ..
Design according to TR 045 45\_-)-\.“__1,\, N
Characteristic resistance under Seismic actions - BWR 1 7o% TN
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Table C4: Characteristic values for resistance in case of Seismic performance category C2
acc. TR045 “Design of Metal anchor under Seismic Actions”

Essential characteristics Pertariants

M8 | mMi0 | Mi2 | Mi16
Tension steel failure
Nrksseisc2? | Characteristic tension steel failure [kN] 21 | 34 | 49 | 88
e Parlial safety factor § 1.5
Pull-out failure  Nrikp,seis = yc % Nk seis
Nrksseisc2? | Characteristic pull-out failure in concrete C20/25 [kN] - | 24 | 88 | 219
yupn?) Partial safety factor [ 15
On,seioLs)? | Displacement at DLS [mm] . 2,9 49 6,3
Onseiursy? | Displacement at ULS [mm] - 15,8 15,7 21,0
Shear steel failure
Vrksseisc2?) | Characteristic shear failure [kN] - | 123 | 158 | 366
yusvd Partial safety factor [] 1,3
Ovseiors)'? | Displacement at DLS [mm] - 2,4 52 6,0
Ov,seiuLs)’? | Displacement at ULS [mm] - 41 9,7 10,7

') The listed displacement represent mean values

% A smaller displacement may be required in the design in the case of displacement sensilive fastenings or “rigid” supports.
The characteristic resistance associated with such smaller displacement may be determined by linear interpolation or
proportional reduction.

% The recommended partial safety factors under seismic aclion (y14eis) are the same as for static loading

m1tr-Stahlbolzen rostfrei A4
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Table C5: Characteristic resistance under Fire exposure for design acc. to TR020

Essential characteristics PaHOmANGE

M8 | MmM10 | M12 | M16
Tension steel failure mode
Frs/i,30 Duration = 30 minutes [kN) 0,5 1,1 1,8 3,3
FRris.i.60 Duration = 60 minutes [kN] 0,4 0,9 1,5 2,7
FRs,.90 Duration = 90 minutes [kN] 0,3 0,7 1,2 2,2
Fris/fit20 Duration = 120 minutes [kN] 0,3 0,6 1,0 1,8
Pull-out failure mode
FRrip,fi30 Duration = 30 minutes [kN] 1,3 2.3 3,0 6,3
FRe.p/fi60 Duration = 60 minutes [kN] 1,3 2,3 3,0 6,3
FRip,fig0 Duration = 90 minutes [kN] 1,3 2,3 3,0 6,3
FRri.p/fi120 Duration = 120 minutes [kN] 1,0 1,8 24 5,0
Concrete cone failure mode
FRK.c/fi30 Duration = 30 minutes [kN] 2,9 5,0 7,9 12,3
FRi.c.fis0 Duration = 80 minutes [kN] 29 5,0 7.9 12,3
FRk,c.fi.90 Duration = 90 minutes [kN] 29 5,0 7.9 12,3
FRi,c.fi120 Duration = 120 minutes [kN] 2,3 4,0 6,3 9,9
Ser Characteristic spacing [mm] 4 X her
Cer Characteristic edge distance [mm] 2 X het
Smin Minimum spacing mm] | 50 | 5 [ 60 | 70

2 Ciin = 2 hd;
Crin Minimum edge distance (mm) | Ffire agggc: g;?;ﬂ:’gft:'ha; ::cits)'rde' the

has to be = 300 mm and > 2 hy

YHi Partial safety factor [ 1,00
Shear steel failure without lever arm
VRK.s,1i,30 Duration = 30 minutes [kN] 0,7 1,5 2.5 4,7
VRkss.fi60 Duration = 60 minutes [kN] 0,6 1,2 2,1 3,9
VRi,s,1190 Duration = 90 minutes [kN] 04 0.9 1,7 3,1
VRk,s,i,120 Duration = 120 minutes [kN] 0,4 0,8 14 2.5
Shear steel failure with lever arm
MO%x s.fi,30 Duration = 30 minutes [Nm) 0,7 19 39 10,0
MO%Rks.fi60 Duration = 60 minutes [Nm] 0,6 1,5 3,3 8,3
MO%s,6.90 Duration = 90 minutes [Nm] 0,4 1.2 2,6 6,7
MO%Ri 51,120 Duration = 120 minutes [Nm] 04 1,0 2,1 5.3
Shear concrete pry-out failure
k | Factor in equation (5.6) of ETAG Annex C§5.233 | [mm] | 1,0 | 20

Shear concrete edge failure

The characleristic resistance VOrics in C 20/25 to C 50/60 concrete is determined by:
Vx5 = 0,25 x VOie (< R90) and Vorkes = 0,20 x Vork ¢ (R120)
with Vo initial value of the characterislic resistance in cracked concrete C20/25 under normal temperature acc. ETAG 001, Annex C, 5.2.34.

" In absence of other national regulations

mitr-Stahlbolzen rostfrei A4

Design according to TR020
Characteristic resistance under Fire exposure - BWR 2
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