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DECLARATION of PERFORMANCE
No 02/CA-2/X/0284/2021

C€

Unique identification code of the product-type: CA-Z/X

Intended use: Torgue controlled expansion wedge anchor CA-H/X are intended to be used
for fastening construction structure to concrete

Name, registered trade name or registered trade mark and contact address of the manufacturer: Marcopol
Sp. z 0.0. Producer of Bolts str. Oliwska 100, 80-209 Chwaszczyno Poland

System or systems of assessment and verification of constancy of performance of the construction product:
System “1” of assessment

European Technical Assessment: ETA 19/0284 issued 21.03.2022

Technical Assessment Body: Instituto de Ciencias de la Construccion Eduardo Torroja

Notified Body: Number: 1219 - Instituto de Ciencias de la Construccion Eduardo Torroja
Certificate of Constancy of Performance: 1219-CPR-0223

Declared performance:

Technical

Essential characteristic Performance e L.
Specification

3.1 BWR 1: Mechanical resistance and stability

3.1.1.

Essential characteristic under static see table C3 and C5 below ETA 19/0284
or quasi static loading

3.1.2.

Displacements under tension and see table C7 and C8 below ETA 19/0284
shear loads

3.1.3

Essential characteristic under see table C9 and C10 below ETA 19/0284
seismic loading categories C1 and
Cc2

3.2 BWR 2: Safety in case of fire

3.2.1.

Anchorages satisfy EN 13501-1

Reaction to fire requirements for class Al

3.2.2

Resistance to fire see table C11 below ETA 19/0284
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Table C3: Essential characteristics under static or guasi-static tension loads
according to design method A according to EN 1992-4 for CA-Z/X, CA-H/X, CA-Z/H anchors

Essential characteristics under static or quasi- Performances
static tension loads according to design method
A M8 M10 M12 M16 M20 M24
Tension loads: steel failure
MNaes Characteristic resistance: [ki] 18.1 314 40.4 727 116.6 179.2
TMs Partial safety factor: [ 1.5 1.5 1.5 15 1.5 15
Tension loads: pull-out failure in concrete
CA-Z/X anchor
Characteristic resistance in C20/25
MRepuer | ocesked concrete: [kM] 9 16 20 35 50 50
Characteristic resistance in C20/25
NReper  Cracred concrete: [kN] 5 9 12 25 30 30
CA-H/X anchor
Characteristic resistance in C20/25
NRk,p,ucr uncracked concrete: [kN] 9 16 30 a5 50 -
Characteristic resistance in C20/25
NRH,p,cr cracked concrete: [kN] 6 9 16 25 30 -
CA-Z/H anchor
Characteristic resistance in C20/25
MRk p.uer uncracked concrete: [kn] 9 16 25 35 50 -
Characteristic resistance in C20/25
Nrxp.er  cracked concrete- [kI] 6 9 16 25 30 -
Yins Installation safety factor: [ 1.2 1.0 1.0 1.0 1.0 1.2
Increasing factor for C30/37 [ 1.22 1.16 1.22 1.22 1.16 1.22
We Ny o- g C40/50 [ 1.41 1.31 1.41 1.41 1.31 1.41
" C50/60 [ 1.55 1.41 1.55 1.55 1.41 1.55
Tension loads: concrete cone and splitting failure
hes Effective embedment depth: [mm] 48 | e | 70 [ 8 | 100 [ 125
Kuerw  Factor for uncracked concrete: [] 11.0
kern Factor for cracked concrete: [] 7.7
Yins Installation safety factor: [ 12 [ 10 [ 10 | 10 | 10 [ 12
SBL Concrete cone failure: [mm] 3 X Nt
CorN [mm] 1.5 X Nes
Sersp Splitting Tailure: [mm] 288 300 350 425/510" | 500/600' 560
Cersp P 9 ) [mm] 144 150 175 213/255" | 250/300' 280

' Respective values for anchors CA-ZX [ CA-H/X, CA-Z/H
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Table C5: Essential characteristics under static or quasi-static shear loads of design method

A according to EN 1992-4 for CA-Z/X, CA-H/X, CA-Z/H anchors

Essential characteristics under static or

Performances

quasi-static shear loads according to design .

e aas Ms M10 M12 M16 M20 M24
Shear loads: steel failure without lever arm

Viks Characteristic resistance: [kN] 110 | 174 | 253 | 471 | 731 [ 847
kr Ductility factor: [] 1.00

YMis Partial safety factor. [ 125 | 125 | 125 | 125 | 125 | 125
Shear loads: steel failure with lever arm

Mom,,  Charactenstic bending Nm] | 225 44.8 78.6 199.8 3894 | 6735
This Partial safety factor: [-] 1.25 1.25 1.25 1.25 1.25 1.25
Shear loads: concrete pryout failure

ka Pryout factor: [-] 1 2 2 2 2 2
Yins Installation safety factor: [ 1.00

Shear loads: concrete edge failure

& E::g';ﬁég??é’;g;a”':hm [mm] 48 60 70 85 100 125
Orom Outside anchor diameter: [mm] 8 10 12 16 20 24
fins Installation safety factor: [-] 1.00

Table C7: Displacements under tension loads for CA-Z/X, CA-H/X, CA-Z/H, CA-X/X anchors

. : Performances

Displacements under tension loads M8 M10 M12 M16 M20 M24
CA-Z/X anchor

M Service tension load: [KM] 25 43 6.3 104 139 18.0
[ Short term displacement: [mm] 11 07 1.0 04 16 04
On= Long term displacement: [mm] 1.9 1.9 19 19 19 2.0
CA-H/X anchor

N Service tension load: [KIN] 25 43 6.3 10.4 139 -
Ono Short term displacement: [mm] 1.0 1.1 0.9 15 1.2 -
ONe Long term displacement: [mm] 19 19 19 19 19 -
CA-Z/H anchor

N Service tension load: [kIN] 25 43 76 119 143 -
Ono Short term displacement: [mm] 1.0 1.1 09 1.5 1.3 -
Ot Long term displacement: [mm] 1.6 16 16 16 16 -
CA-X/X anchor

Service tension load in non

N cracked concrete: [kM] 5.7 76 8.7 15.3 195 -
Brao Short term displacement: [mm] 14 14 14 18 18 -
ONe Long term displacement: [mm] 19 19 19 19 19 -
CA-X/X anchor

N Service tension load in cracked [kN] 40 67 75 10.7 137 _

cocnrete: ) ] ] ] ]

Ono Short term displacement: [mm] 12 13 13 13 13 -
One Long term displacement: [mm] 17 17 17 17 17 -
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Table C8: Displacements under shear load for CA-ZX, CA-H/X, CA-Z/H, CA-X/X anchors

Displacements under shear loads Performances

P M8 | M10 | M12 | M16 | M20 | M24
CA-Z/X anchor
V Service shear load: [KM] 4.9 6.8 8.5 15.1 24.6 336
Do Short term displacement: [mim] 1.0 15 1.8 19 31 1.4
Dy= Long term displacement: [mm] 1.5 23 2.7 29 47 2.1
CA-H/X anchor
\') Service shear load: [kI] 49 6.8 8.5 15.1 24 6 -
Buo Short term displacement: [mm] 1.0 15 1.8 19 31 -
Dy= Long term displacement: [mm] 1.5 2.3 2.7 2.9 4.7 -
CA-Z/H anchor
)l Service shear load: [kN] 49 6.8 8.5 15.1 246 -
Bvo Short term displacement: [mm] 1.0 1.5 1.8 1.9 31 -
Bv= Long term displacement: [mm] 1.5 23 27 29 4.7 -
CA-X/X anchor
v Service shear load: [KM] 6.8 10.8 15.7 314 46.9 -
Bvo Short term displacement: [mm] 1.9 1.6 1.6 2.2 2.2 -
Bv= Long term displacement: [mm] 2.4 24 2.4 3.3 3.3 -

Table C9: Essential characteristics for seismic performance category C1 CA-Z/X, CA-Z/H
anchors

Essential characteristics for seismic Performances

performance category C1 M3 M10 Mi2 M16 M20 M24

Steel failure for tension and shear failure

Nris.c1 gﬂﬁ;g'?te”s"c tension steel kM) | 18.1 314 404 727 116.6 -

TMs,N Partial safety factor: [1 1.5 1.5 1.5 1.5 1.5 -

Visset fhara'.:te"snc shear steel kM) | 7.7 12.2 17.8 33.0 58.5 _
ailure:

s Partial safety factor: [ 125 125 1.25 125 1.25 —

Pull out failure

CA-Z/X anchor

Nagp.c1 Characteristic pull outfailure:  [kN] | ~ [ 53 | 84 | 175 | - | -
CA-Z/H anchor

Mrep.c1 Characteristic pull out failure: [kM] 59 8.9 16.0 25.0 30.0 -
yins Installation safety factor: [-] 1.2 1.0 1.0 1.0 1.0 -
Concrete cone failure

et Effective embedmentdeptn:  [mm] | 48 | 60 | 70 | 8 | 100 -~
Sern Spacing: [mm] 3 X hes -
Cer Edge distance: [mm] 1.5 X Ret -
Yins Installation safety factor: [] 1.2 | 10 | 10 | 10 | 10 -
Concrete pryout failure

K Pryout factor- Al + | 2 | 2 | 2 | 2 | -
Concrete edge failure

t Effective length of anchor: [mm] 48 60 70 a5 100 -

dnom Outside anchor diameter: [] 8 10 12 16 20 -
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Table C10: Essential characteristics for seismic performance category C2 CA-Z/X, CA-Z/H
anchors

Essential characteristics for seismic Performances

performance category C2 Ma M10 M12 M16 M20 M24
Steel failure for tension and shear failure

Naksce — copaactenisictensionsteel —pag) | - 314 | 404 727 | 168 | -
Yids N Partial safety factor: [] - 15 156 1.5 15 -
Vaks.cz %‘lﬂﬁgf"‘g“s"c shear steel kN | - 122 | 178 33.0 58.5 —~
Yz W Partial safety factor [] — 1.25 1.25 1.25 1.25 —
Pull out failure

CA-ZIX anchor

Nrxsca  Characterisicpulloutfalure: [kN) | - | - | 52 [ 80 | - | -
CA-ZIH anchor

Mrkp.c2 Characteristic pull out failure:  [kN] - 39 9.1 - 210 -
ns Installation safety factor: [] - 1.0 1.0 1.0 1.0 -
Concrete cone failure

her Effective embedment depth:  [mm] | - 0 | 70 | 8 | 100 -~
ScrN Spacing: [mm] - 3% her -
Cor N Edge distance: [mm] - 1.5 % her -
fins Installation safety factor: [-] - 10 [ 10 ] 10 | 10 —
Concrete pryout failure

ke Pryout factor; ] - | 2 [ 2 | 2 | 2 | -
Concrete edge failure

iy Effective length of anchor: [mm] - &0 7o 8BS 100 -
driom Qutside anchor diameter: [] - 10 12 16 20 -
Displacements

CA-ZIX anchor

Bnczios  Displacement Damage [mm] — — 2.34 399 — —
By oz (oLs) Limitation State: 12 [mm] — - 553 L.0f _ _
Buczuesy  Displacement Ultimate Limit [mm] — — g.54 1047 - -
Buczqug  State [mm] - - 9.08 10.66 - —
CA-ZIH anchor

Bnezosy  Displacement Damage [mm] — 3.15 587 - 6.82 -
v c2 {OLS) Limitation State: "2 [mm] - 561 553 -- 6.37 -
ON,C2 (ULS) Displacement Ultimate Limit mm - 14.77 203 -- 2912 -
Byczqusy  State? mm - 858 9.08 - 12.32 —

" The listed displacemenis represent mean values

4 A small displacament may be raquired in the design in the case of displacemants sansitive fastening of “rigid” supports. Tha
characteristics resistance associated with such small displacements may be determined by linear interpolation or properticnal
reduction.
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Table C11: Essential characteristics under fire exposure CA-Z/X, CA-H/X, CA-Z/H anchors

. . . Performances
Essential characteristics under fire exposure ME | M10 | M1z | Mi6 | M20 | m24
Steel failure
R0 [kkM] 04 09 1,7 an 449 T
Nae s Characteristic tension RED [kM] 0.3 08 13 24 37 53
. resistance: R0 [kM] 03 06 1.1 20 3.2 46
R120  [kN] 0,2 05 08 1,6 25 5
R0 [kkM] 04 09 1,7 3N 49 LA
Veken Characteristic shear RED [kM] 0.3 048 13 24 37 53
- resistance: R0 [kM] 03 06 1.1 20 3.2 45
rRizn  [KM] 02 05 08 1,6 25 315
R2p  [Nm] 04 11 26 a,7 13,0 225
Meascn Ch;racteristic bending RE0_ [Nm] 03 1,0 20 5.0 9,7 16,8
" resistance: Rog  [Mm] 03 07 1.7 43 8.4 146
R120 [Nm] 0,2 0.6 1,3 33 6,5 11,2
Pull out failure
R30
- ) RED kM) | 1,301,531 23 3,0v4,0% 6,3 [ 75
Mrxpa Characteristic resistance: -
Rizo [kM] | 1,001,2% 18 241329 50 6,0 6,0
Concrete cone failure 2
R20
Maxcs  Characteristic resistance: 2:3 e 29 50 74 120 180 34
R120  [kN] 23 40 59 9.6 14,4 252
Scrlm Critical spacing: R30 to R120  [mm] 4 % Ner
Smns___ Minimum spacing: RIOWRI20 [mm] | 50 | 60 | 70 [85128"| 100/150" | 125
Cern Criical edge distance.  R30tw R120  [mm] 2 X Ner
Minimurn edge Cemin = 2 X hee; if fire attack comes from more than one side, the edge
Crmin.2 distance: R30to R120  [mm] distance of the anchor has to be = 300 mm and 2 2 x her
Concrete pry out failure
ks Pryout facior: RI0to R120 [ 1 2 2 2 2 | 2

"' Respective values for anchors CA-Z0% J CA-HX, CA-ZH
“l fe a rule, splitiing failure can be neglected since cracked concrete and reinforcement is assumed.

In absence of other national regulations the partial safety factor for resistance under fire exposure ¥o4 = 1,0 is recommended
7. The performance of the product identified in points 1 and 2 is in conformity with the declared
performance in point 6
This declaration of performance is issued under the sole responsibility of the manufacturer
identified in point 3.
Signed by:

Chwaszczyno, 12.04.2022 R&D Director
Janusz Kabata

Dyrektor Dziatu Rozwoju
Produktéw
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