TEC]

Declaration of Performance DoP Nr 610148000/19

1. Unique identification of the product-type: Novatech injection system Anchor for concrete
2. Intended use/es: Bonded Fastener for use in concrete

3. Manufacturer: Novatech international
| Industrielaan 5b
2250 Olen
Belgium
Tel.: 432 14 8597 37
4, Authorised representative: Not applicabie
5. System of AVCP: System 1

6. Assessment

European Assessment Document: EAD 330499-00-0601 (21.12.2017)

European Technical Assessment: ETA-18/0517 - issued 15.06.2018

Technical Assessment Body: Deutsches Institut fiir Bautechnik DiBt
Notified body: MPA Darmstadt (1343)

7. Declared performance/s:

Mechanical resistance and stability (BWR 1)

Essential Characteristics Design Performance

Characteristic resistance to tension FprEN 1992-4:2017 + TRO55 ETA-18/0517,

load (static and quasi-static load) Annex C1, C2, C4, C6
Characteristic resistance to shear | FprEN 1992-4:2017 + TRO55 ETA-18/0517,

load (static and quasi-static load) Annex C3, C5, C7
Displacements FprEN 1992-4:2017 + TRO55 ETA-18/0517,

(static and quasi-static load) Annex C8, C9, C10
Characteristic resistance for FprEN 1992-4:2017 + TRO55 ETA-18/0517, Annex C1 - C7
seismic performance category C1

Characteristic resistance and FprEN 1992-4:2017 + TRO55 No performance assessed (NPA)
displacements for seismic

performance category C2

Safety in case of fire (BWR 2)

Essential Characteristics Design Performance
Reaction to fire - Satisfies requirements for class Al
Resistance to fire - No performance assessed (NPA)

Hygiene, health and the environment (BWR 3)

Essential Characteristics Performance
Content, emission and/or release of dangerous No performance assessed (NPA)
substances

Tec?. - Industrielaan 5B - B-2250 Olen - Belgium

Tel: +32 14 B5 97 37 - Info@tec7.be - www.tec7.be Bank J. Van Breda & C° - IBAN BE44 6451 0324 7845 - BIC JVBABE 22
RPR/RPM Turnhout - BTW/TVA BE 0436.274.623 ISO certified company ISO 9001:2008 - ISO 14001:2004 - OHSAS 18001:2007
Tec7 is a registered trademark of Novatech International NV



TEC]

8. Appropriate Technical Documentation and/or Specific Technical Documentation: Not relevant

The performance of the product identified in points 1 and 2 is in conformity with the declared performance in

point 7

This declaration of performance is issued under the sole responsibility of the manufacturer identified in point 3.

Signed for and on behalf of the manufacturer by:

Gunther Dreezen

R&D Director

Olen, May 6, 2019
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Table C1: Characteristic values for steel tension resistance and steel shear resistance of threaded

rods
Size M8 | M10 [ M12| M16 | M20 | M24 | M27 | M 30
Cross section area [As  |imm?| 36,6 | 58 | 84,3 | 157 | 245 | 353 | 459 | 561
Characteristic tension resistance, Steel failure "
Steel, Property class 4.6 and 4.8 Nris |[kN] [15(13)|23 (21)| 34 63 98 | 141 | 184 | 224
Steel, Property class 5.6 and 5.8 Nris |[kN] [18 (17)|29 (27)| 42 78 122 | 176 | 230 | 280
Steel, Property class 8.8 NRks |[kN] |29 (27)|46 (43)| 67 | 125 | 196 | 282 | 368 | 449
Stainless steel A2, A4 and HCR, class 50 NRk,s [kN] 18 29 42 79 123 | 177 | 230 | 281
Stainless steel A2, A4 and HCR, class 70 Nrks |[kN] 26 M 59 110 | 171 | 247 - -
Stainless steel A4 and HCR, class 80 Nrks |[kN] 29 46 67 126 | 196 | 282 - -
Characteristic tension resistance, Partial factor 2
Steel, Property class 4.6 and 5.6 YMs,N |[-] 2,0
Steel, Property class 4.8, 5.8 and 8.8 Yms,N | [ 1,5
Stainless steel A2, A4 and HCR, class 50 Yms,N |[-] 2,86
Stainless steel A2, A4 and HCR, class 70 YMms,N | [] 1,87
Stainless steel A4 and HCR, class 80 Yms,N |[-] 1,6
Characteristic shear resistance, Steel failure i
£ Steel, Property class 4.6 and 4.8 VORK’s [kN] | 9(8) |14 (13)| 20 38 59 85 | 110 | 135
& | Steel, Property class 5.6 and 5.8 VOpks | [kN] | 9(8) [15(13)| 21 | 39 | &1 | 88 | 115 | 140
% Steel, Property class 8.8 VORK,S [kN] [15 (13) |23 (21)| 34 63 98 | 141 | 184 | 224
% Stainless steel A2, A4 and HCR, class 50 VoRk,s [kN] 9 15 21 39 61 88 | 115 | 140
£ | Stainless steel A2, A4 and HCR, class 70 V(’Rk,S [kN] 13 20 30 55 86 | 124 - -
= Stainless steel A4 and HCR, class 80 VO,:(k’S [kN] 15 23 34 63 98 141 - -
Steel, Property class 4.6 and 4.8 MORK’S [Nm] |15 (13) |30 (27)| 52 133 | 260 | 449 | 666 | 900
g Steel, Property class 5.6 and 5.8 MORk,S [Nm] |19 (16)|37(33)| 65 | 166 | 324 | 560 | 833 | 1123
a>5 Steel, Property class 8.8 MDRk,s [Nm} |30 (26) |60 (53)| 105 | 266 | 519 | 896 | 1333 | 1797
ﬁ Stainless steel A2, A4 and HCR, class 50 MORK,S [Nm]| 19 37 66 | 167 | 325 | 561 | 832 | 1125
E Stainless steel A2, A4 and HCR, class 70 MORk,S [Nm]| 26 52 92 | 232 | 454 | 784 - -
Stainless steel A4 and HCR, class 80 MORk,s [Nm]| 30 59 105 | 266 | 519 | 896 - -
Characteristic shear resistance, Partial factor %
Steel, Property class 4.6 and 5.6 YMs,V [-1 1,67
Steel, Property class 4.8, 5.8 and 8.8 YMs,V [ 1,25
Stainless steel A2, A4 and HCR, class 50 YMs,V [-] 2,38
Stainless steel A2, A4 and HCR, class 70 YMs,V [-] 1,56
Stainless steel A4 and HCR, class 80 YMs,V [-] 1,33

" values are only valid for the given stress area As. Values in brackets are valid for undersized threaded rods with smaller
stress area As for hot-dip galvanised threaded rods according to EN I1ISO 10684:2004+AC:2009.

) in absence of national regulation
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Table C2:  Characteristic values of tension loads under static and quasi-static action
Anchor size threaded rod [M8 [M10/M12[M 16 M 20 [ M24 | M27 | M30
Steel failure
Characteristic tension resistance NRk.s [kN] A - fuk (or see Table C1)
Partial factor YMs,N [-] see Table C1

Combined pull-out and concrete failure

Characteristic bond resistance in non-cracked concrete C20/25

I 40°C/24°C 10 12 12 12 12 11 10 9
2 D t
o . o o ry: we
E Il.  80°C/50°C concrete 75 9 9 9 9 85| 75 | 65
@ |l 120°C/72°C 556 |/ 65|65 | 65|65 |65 | 55|50
2 TRk,ucr [N/mm?]
§ | 40°C/24°C 75 | 85| 85 | 85
[«
E . o o flooded bore No Performance
o Il: 80°C/50°C hole 56 | 65 | 65 | 6,5 Assessed (NPA)
ll: 120°C/72°C 40 | 50 | 50 | 5,0
Characteristic bond resistance in cracked concrete C20/25
l:  40°C/24°C 40 | 50 | 55 | 55 | 55| 55| 65 | 65
o D
(=] - ] o ry, wet
§ Il 80°C/50°C concrete 25 [ 35| 40 | 40 | 40 | 4,0 | 45 | 45
© |lIl: 120°C/72°C 20 [ 25 |1 30|30 |30| 30| 35|35
% TRk,cr [N/mm?]
5 I 40°G/24°C 40 | 40 | 55 | 55
o
£ . ° o flooded bore No Performance
& I 80°C/50°C | oW 25 | 30 | 40 | 40 | Assessed (NPA)
H: 120°C/72°C 20| 25| 3,0 | 3,0
C25/30 1,02
C30/37 1,04
Increasing factors for concrete C35/45 1,07
Ve C40/50 1,08
C45/55 1,09
C50/60 1,10
Concrete cone failure
Non-cracked concrete kucr,N [-] 11,0
Cracked concrete Ker N [ 7.7
Edge distance CorN [mm] 1,5 hgt
Axial distance ScrN [mm] 2Cer N
Splitting
h/hgs 2 2,0 1,0 hgt
h
Edge distance 2,0>h/hg>1,3 Cer,sp [mm] 2 -hg (2,5 - h—J
ef
h/hes <13 2,4 i
Axial distance Ser,sp [mm] 2 Cersp
Installation factor
for dry and wet concrete " [ 1,0 1,2
for flooded bore hole inst 1,4 NPA
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Table C3: Characteristic values of shear loads under static and quasi-static action

Anchor size threaded rod

M8 | M10 | M12 | M16 | M20

M24

M 27 M 30

Steel failure without lever arm

Characteristic shear resistance

Steel, strength class 4.6 and 4.8 VoRis | (kN] 0.6+ Ag - f (or see Table C1)
Characteristic shear resistance
o e o Yo | B 05 Ay orsoe Talo O
classes
Partial factor TMs,V [] see Table C1
Ductility factor k7 [] 1,0

Steel failure with lever arm
Characteristic bending moment MOz s | INm] 1,2 « Wy, * f (or see Table C1)
Elastic section modulus W [mm3]| 31 62 109 | 277 | 541 935 1387 1874
Partial factor YMs,V [-] see Table C1

Concrete pry-out failure
Factor kg [ 2,0
Installation factor Yinst [-1 1,0

Concrete edge failure
Effective length of fastener I [mm] min(hgs; 12 dpom) min(hgg; 300mm)
Outside diameter of fastener drom [mm] 8 10 12 16 20 24 27 30
Installation factor Yinst [ 1,0

Novatech injection system Anchor for concrete
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Table C4:

Characteristic values of tension loads under static and guasi-static action

Anchor size internal threaded anchor rods

| 1IG-M 6 | 1G-M 8 | 1G-M 10] IG-M 12] IG-M 16 | I1G-M 20

Steel failure”

Characteristic tension resistance, 5.8 NRks [kN] 10 17 29 42 76 123
Steel, strength class 88  |Npks [KN] 16 27 46 87 121 196
Partial factor, strength class 5.8 and 8.8 TMs,N [-] 1,5
Characteristic tension resistance, Stainless
Steel A4 and HCR, Strength class 70 ? Neis [kN] 14 26 il 59 L0 124
Partial factor TMs,N [-] 1,87 2,86
Combined pull-out and concrete cone failure
Characteristic bond resistance in non-cracked concrete C20/25
5 I:  40°C/24°C Drv. wet 12 12 12 12 11 9
5 lI:_80°C/50°C o eroto 9 9 9 9 8,5 6,5
€ & II:_120°C/72°C L N/mmzt |83 6,5 6,5 6,5 6,5 5,0
8§ I 40°C/24°C Riuor | [Nfmm?] =g 85 8,5
£ = S S flooded bore No Performance Assessed
ﬁ Il:  80°C/50°C hole 6,5 6,5 6,5 (NPA)
l: 120°C/72°C 5,0 5,0 5,0
Characteristic bond resistance in cracked concrete C20/25
° I:  40°C/24°C 5,0 5,5 5,5 5,5 55 6,5
5 1. 80°C/50°C Dry, wet 3,5 4,0 4,0 4,0 4,0 45
2 concrete : : : : : .
g & I 120°C/72°C . N/mm2 2,5 3,0 3,0 3,0 3,0 3,5
8§ I 40°C/24°C Rier | [N/mm? =575 55 55
E = = = flooded bore No Performance Assessed
K3 ll:  80°C/50°C hole 3,0 4.0 4.0 (NPA)
i: 120°C/72°C 2,5 3,0 3,0
C25/30 1,02
C30/37 1,04
Increasing factors for concrete C35/45 1,07
Ve C40/50 1,08
C45/55 1,09
C50/60 1,10
Concrete cone failure
Non-cracked concrete kucr,N [ 11,0
Cracked concrete Ker,N [ 7.7
Edge distance Cer,N [mm] 1,6 hgy
Axial distance Scr,N [mm] 2Cq N
Splitting failure
h/hg; 2 2,0 1,0 hgt
Edge distance 2,0>h/hg>1,3 Cer,sp [mm] 2 hg [2,5 - hhf J
e
h/hg <1,3 2,4 hg
Axial distance Ser.sp fmm] 2Cersp
Installation factor
for dry and wet concrete : 1,2
for flooded bore hole Vinst [ 14 | NPA

Y Fastenings (incl. nut and washer) must comply with the appropriate material and property class of the internal threaded rod.
The characteristic tension resistance for steel failure is valid for the internal threaded rod and the fastening element.

2 For 1G-M20 strength class 50 is valid
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Table C5: Characteristic values of shear loads under static and quasi-static action

Anchor size for internal threaded anchor rods IG-M6 | IG-M 8 |IG-M 10|IG-M 12 |IG-M 16 1G-M 20
Steel failure without lever arm”

Characteristic shear resistance, 58 | V°Rks | [kNI 5 9 15 21 38 61
Steel, strength class 88 |V | kN] 8 14 23 34 60 28
Partial factor, strength class 5.8 and 8.8 | YMs,v [ 1,25

Characteristic shear resistance,

Stainless Steel A4 and HCR, VOres | IkN] 7 13 20 30 55 40
Strength class 70%

Partial factor TMs,V [-] 1,56 2,38
Ductility factor k7 [ 1,0

Steel failure with lever arm"

Characteristic bending moment, 5.8 Mg s | [Nm] 19 37 66 167 325
Steel, strength class 88 |MOg.o |[Nm]| 12 30 60 105 | 267 519
Partial factor, strength class 5.8 and 8.8 | YmMs,v gl 1,25

Characteristic bending moment,

Stainless Steel A4 and HCR, MORk’s [Nm] 11 26 52 92 238 456
Strength class 707

Partial factor YMs,V [-1 1,56 2,38
Concrete pry-out failure

Factor kg -] 2,0

Installation factor Yinst [-] 1,0

Concrete edge failure

Effective length of fastener lg [mm] min(hgg; 12 = dyom) min{hg; 300mm)
Outside diameter of fastener dnom [mm]| 10 12 16 20 24 30
Installation factor Yinst [-] 1,0

Y Fastenings (incl. nut and washer) must comply with the appropriate material and property class of the internal threaded rod.
The characteristic tension resistance for steel failure is valid for the internal threaded rod and the fastening element.

2 For 1G-M20 strength class 50 is valid
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Table C6: Characteristic values of tension loads under static and quasi-static action
Anchor size reinforcing bar | o8 [z10]/@12[214| @16 (@20 25 [ 28 | @ 32
Steel failure
Characteristic tension resistance NRk.s [kN] Ag * fu”
Cross section area A imm2] | 50 | 79 [ 113 [ 154 | 201 | 314 | 491 | 616 | 804
Partial factor YMs,N [l 1,47
Combined pull-out and concrete failure
Characteristic bond resistance in non-cracked concrete C20/25
I: 40°C/24°C 10 12 12 12 12 12 11 10 8,5
o Dry, wet
= ll:  80°C/50°C con’crete 7,5 9 9 9 9 9 80 | 70 | 6,0
g "é: ll: 120°C/72°C 1 [N/mm?] 56 |1 65 | 65| 65|65 |65 |60 | 50| 45
cEl B L SCiate flooded Floer 75 1 85 1 85 185 | 85 No Performance
@ 1l:  80°C/50°C 56 | 65 | 65 | 65 | 6,5
F i 120°Crr2ec | Pore hole 40 | 50 | 50 | 50 | 50 Assessed (NPA)
Characteristic bond resistance in cracked concrete C20/25
o I 40°C/24°C Drv. wet 40 | 50 | 55| 55 | 55 | 55| 55|65 | 65
§ ll:  80°C/50°C coﬁ’crete 25 | 35 | 40 | 40 | 40 | 40 | 40 | 45 | 45
g ‘é’a lll: 120°C/72°C . [N/mm2] 20 |25 |30 )30 30303035135
g & L_40°C/24°C flooded Fler 40 140 155 155 | 595 No Performance
) 1. 80°C/50°C 25 | 30| 40 | 40 | 4,0
F i 120°Cr72°c | Pore hole 20 | 25 | 30 | 30 | 3.0 reseEsetiNRA)
C25/30 1,02
C30/37 1,04
Increasing factors for concrete C35/45 1,07
Ve C40/50 1,08
C45/55 1,09
C50/60 1,10
Concrete cone failure
Non-cracked concrete kucr,N [-] 11,0
Cracked concrete Ker N [ 7.7
Edge distance Cer,N fmm] 1,5 hgt
Axial distance Ser,N [mm] 2Cy N
Splitting
h/hgs 2 2,0 1,0 hgt
h
Edge distance 20>hhg>13 [y [mm] 2 -hg (2,5 ~ J
ef
h/he;<1,3 2,4 hy
Axial distance Scr,sp [mm] 2Cersp
Installation factor
for dry and wet concrete . M 1,2 | 1,2
for flooded bore hole inst 1,4 NPA
") 1, shall be taken from the specifications of reinforcing bars
2 in absence of national regulation
Novatech injection system Anchor for concrete
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Table C7:

Characteristic values of shear loads under static and quasi-static action

Anchor size reinforcing bar 28 @10 (212|214 |16 | @20 (25| @28 | & 32
Steel failure without lever arm

Characteristic shear resistance VOrks | [KN] 0,50 + Ag - "

Cross section area Ag [mm2] 50 79 | 113 | 154 | 201 | 314 | 491 | 616 | 804
Partial factor YMs,V [] 1,62

Ductility factor ks [ 1,0

Steel failure with lever arm

Characteristic bending moment MOzcs [INm] 1.2 - Wy = "

Elastic section modulus Wy [mm?] 50 98 | 170 | 269 | 402 | 785 | 1534 | 21565 | 3217
Partial factor TMs,V [-] 1,52

Concrete pry-out failure

Factor kg [ 2,0

Installation factor Yinst [-] 1,0

Concrete edge failure

Effective length of fastener It [mm] min(hgg; 12 * dpom) min(hgg; 300mm)
Qutside diameter of fastener dnom [mm] 8 10 12 14 16 20 25 28 32
Installation factor Yinst [-1 1,0

" £,k shall be taken from the specifications of reinforcing bars

2 in absence of national regulation
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AnnexC 7

Performances

Characteristic values of shear loads under static and quasi-static action




Table C8: Displacements under tension load” (threaded rod)

Anchor size threaded rod M8 | M10 | M12 | M16 | M20 | M24 | M27 | M 30
Non-cracked concrete C20/25 under static and quasi-static action
Temperature range | dvo-factor | [mm/(N/mm?)] 0,021 | 0,023 | 0,026 | 0,031 | 0,036 | 0,041 | 0,045 | 0,049
I: 40°C/24°C Su-factor | [mm/(N/mm?)] 0,030 | 0,033 | 0,037 | 0,045 | 0,052 | 0,060 | 0,065 | 0,071
Temperature range | Sn-factor | [mm/(N/mm?)] 0,050 | 0,056 | 0,063 | 0,075 | 0,088 | 0,100 | 0,110 | 0,119
I1:80°C/50°C | 5 -factor | [mm/(N/mm?)] 0,072 | 0,081 | 0,090 | 0,108 | 0,127 | 0,145 | 0,159 | 0,172
Temperature range | dno-factor | [mmy/(N/mm?)] 0,050 | 0,056 | 0,063 | 0,075 | 0,088 | 0,100 | 0,110 | 0,119
I:120°C/72°C | 5 factor  |[mm/(N/mm2)] 0,072 | 0,081 | 0,090 | 0,108 | 0,127 | 0,145 | 0,159 | 0,172
Cracked concrete C20/25 under static and quasi-static action
Temperature range | dno-factor | [mm/(N/mm?2)] 0,090 0,070
I:40°C/24°C | §, factor |[mm/(N/mm3)] 0,105 0,105
Temperature range | Sno-factor | [mm/(N/mma)] 0,219 0,170
I1:80°C/50°C | 5 factor |[mm/(N/mm?)] 0,255 0,245
Temperature range | Snorfactor | [mmy/(N/mm?)] 0,219 0,170
W:120°C/72°C | 5, _-factor  |[mm/(N/mm?)] 0,255 0,245

") Calculation of the displacement
Ono = dno-factor - 1, 7. action bond stress for tension
On.. = dn.-factor - 1;

Table C9: Displacements under shear load” (threaded rod)

Anchor size threaded rod M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Non-cracked concrete C20/25 under static and quasi-static action

All temperature yo-factor | [mm/kN] 0,06 | 0,06 | 0,05 | 0,04 | 0,04 | 0,03 | 0,03 | 0,03
ranges Sy.-factor | [mm/kN] 0,09 | 0,08 | 0,08 | 0,06 | 0,06 | 0,05 | 0,05 | 0,05
Cracked concrete C20/25 under static and quasi-static action

All temperature dyo-factor | [mm/kN] 0,12 | 0,12 | 0,11 | 0,10 | 0,09 | 0,08 | 0,08 | 0,07
ranges 8v.-factor [ [mm/kN] 0,18 | 0,18 | 0,17 | 0,15 | 0,14 | 0,13 | 0,12 | 0,10

") Calculation of the displacement
dvo = dyo-factor - V; V: action shear load
dv.. = Oy..-factor - V;

Novatech injection system Anchor for concrete
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Table C10:  Displacements under tension load" (Internal threaded anchor rod)
Anchor size Internal threaded anchor rod IGM6 | IG-M8 | IG-M10 | IG-M 12 | IG-M 16 | IG-M 20
Non-cracked concrete C20/25 under static and quasi-static action
Temperature range | 6no-factor [mm/(N/mm?}] 0,023 0,026 0,031 0,036 0,041 0,049
I: 40°C/24°C Sn..-factor [mm/(N/mm2)] | 0,033 0,037 0,045 0,052 0,060 0,071
Temperature range | dno-factor [mm/(N/mm?2)] 0,056 0,063 0,075 0,088 0,100 0,119
I1: 80°C/50°C dn..-factor [mm/{N/mm?2)] 0,081 0,090 0,108 0,127 0,145 0,172
Temperature range | dnp-factor [mm/(N/mm?)] 0,056 0,063 0,075 0,088 0,100 0,119
lli: 120°C/72°C Sn..-factor [mm/(N/mm2)] 0,081 0,090 0,108 0,127 0,145 0,172
Cracked concrete C20/25 under static and quasi-static action
Temperature range | dno-factor [mm/(N/mm2)] | 0,090 0,070
I: 40°C/24°C Sn..-factor [mm/(N/mm?z)] | 0,105 0,105
Temperature range | dng-factor [mm/(N/mm?)] | 0,219 0,170
II: 80°C/50°C Sn.-factor [mm/{N/mm2)] | 0,255 0,245
Temperature range | dno-factor [mm/(N/mm2}] 0,219 0,170
l: 120°C/72°C | §.factor [mm/(N/mm3)] | 0,255 0,245
") Calculation of the displacement
8no = Sno-factor - 1; T: action bond stress for tension
On.. = dn-factor -,
Table C11: Displacements under shear load" (Internal threaded anchor rod)
Anchor size Internal threaded anchor rod IG-M 6 IG-M 8 IG-M10 | IG-M12 | IG-M16 | IG-M 20
Non-cracked and cracked concrete C20/25 under static and quasi-static action
A” temperature Svo'factor [mm/kN] 0,07 0,06 0,06 0,05 0,04 0,04
ranges Sy.-factor [mmvkN] 0,10 0,09 0,08 0,08 0,06 0,06
" Calculation of the displacement
Svo = dvo-factor - V; V: action shear load
dy.. = dy.-factor - V;
Novatech injection system Anchor for concrete
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Table C12:  Displacements under tension load’ (rebar)
Anchor size reinforcing bar @8 | @10 | @12 | @14 | D16 | D20 | @25 | ©28 | ©32
Non-cracked concrete C20/25 under static and quasi-static action
Temperature dno-factor | [mm/(N/mma?)] | 0,021 | 0,023 | 0,026 | 0,028 | 0,031 | 0,036 | 0,043 | 0,047 | 0,052
range |: 40°C/24°C | 5 __factor [mm/(N/mm2)] | 0,030 | 0,033 | 0,037 | 0,041 | 0,045 | 0,052 | 0,061 | 0,071 | 0,075
Temperaltlure dno-factor | [mm/(N/mm2)] | 0,050 | 0,056 | 0,063 | 0,069 | 0,075 | 0,088 | 0,104 | 0,113 | 0,126
range lI:
80ocg5goc dn-factor | [mm/(N/mm2)] | 0,072 | 0,081 | 0,090 | 0,099 | 0,108 | 0,127 | 0,149 | 0,163 | 0,181
Temperalﬁjre dno-factor | [mm/(N/mm3)] | 0,050 | 0,056 | 0,063 | 0,069 | 0,075 | 0,088 | 0,104 | 0,113 | 0,126
range lll:
120«?;/72oc Sn.-factor | [mm/(N/mm?)} | 0,072 | 0,081 | 0,090 | 0,099 | 0,108 | 0,127 | 0,149 | 0,163 | 0,181
Cracked concrete C20/25 under static and quasi-static action
Temperature 8No'fact0|' [mm/(N/mmz)] 0,090 0,070
range I: 40°C/24°C | 5, _factor | [mm/(N/mm2)] 0,105 0,105
Temperaltlure Sno-factor | [mm/(N/mm2)] 0,219 0,170
range lI:
80°CR0°C | Bum-factor | [mm/(N/mm?)] 0,255 0,245
Temperemjre Sno-factor | [mm/(N/mm3)] 0,219 0,170
range Ill:
12003/7200 Sn.-factor | [mm/(N/mm3)] 0,255 0,245
" Calculation of the displacement
dnp = dno-factor - 1; T action bond stress for tension
SN = Bn.-factor - T;
Table C13: Displacement under shear load" (rebar)
Anchor size reinforcing bar @8 | ©10 | @12 | @14 | @16 | D20 | D25 | @28 | ©32
Non-cracked concrete C20/25 under static and quasi-static action
Syo-factor | [mm/kN]} 0,06 | 005 | 0,05 | 0,04 | 0,04 | 0,04 | 0,03 | 0,08 | 0,03
All temperature
ranges ?gg;or [mm/kN] 0,09 | 0,08 | 0,08 | 0,06 | 0,06 | 0,06 | 0,056 | 0,04 | 0,04
Cracked concrete C20/25 under static and quasi-static action
All temperature Syo-factor | [mm/kN] 0,12 | 0,i2 | 0,11 | 0,11 | 0,10 | 0,09 | 0,08 | 0,07 | 0,06
ranges faa\{;;or [mm/kN] 0,18 0,18 0,17 0,16 0,15 0,14 0,12 0,11 0,10
" Calculation of the displacement
dvp = dyp-factor -V, V: action shear load
dv.. = dv.~factor - V;
Novatech injection system Anchor for concrete
Annex C 10
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Table C14: Characteristic values of tension loads under seismic action
(performance category C1)

Anchor size threaded rod | M8 [M10|M12[M16 | M 20 | M24 | M27 | M30
Steel failure
Characteristic tension resistance NRk,s,eq [kN] 1,0 * Npi s
Partial factor YMs,N [-] see Table C1
Combined pull-out and concrete failure
Characteristic bond resistance in non-cracked and cracked concrete C20/25
I 40°C/24°C 25 | 31 37 |37 |37 | 38| 45| 45

% Il: 80°C/50°C Egm‘;‘;’; 16 | 22|27 |27 |27 | 28| 31| 31

E l: 120°C/72°C 13116 | 20| 20| 20| 21 24 | 24

2 TRk,eq [N/mm?]

’g I:  40°C/24°C 25 | 25| 3,7 | 3,7

& It 80°C/50°C flooded bore 16 |19 |27 27 R';’S'::::‘;"(ﬁg‘z

lll: 120°C/72°C 13|16 | 20 | 2,0
Increasing factors for concrete y¢ C25/30 to C50/60 1,0
Concrete cone failure
Non-cracked concrete Kuer N [ 11,0
Cracked concrete Ker,N [] 7,7
Edge distance Cer,N [mm] 1,5 hgg
Axial distance Ser,N [mm] 2¢q N
Splitting
h/he; = 2,0 1,0 ht
Edge distance 20> h/hef >1,3 Ccr’sp [mm] 2. hef (2,5 - -'hh—f]
e
h/hg<1,3 2,4 hy

Axial distance Scr,sp {mm] 2 Corsp
Installation factor
for dry and wet concrete . 1,0 1,2
for flooded bore hole finst 11 14 NPA

Novatech injection system Anchor for concrete
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Table C15:

(performance category C1)

Characteristic values of shear loads under seismic action

Anchor size threaded rod

| M8 [M10 mM12 | M16 | M20 | M2 | M27 | m30

Steel failure without lever arm

Characteristic shear resistance

(Seismic C1) VRks.eq [kN] 0,70 - Vopis

Partial factor YMs,V [ see Table C1

Ductility factor k7 [] 1,0

Steel failure with lever arm

Characteristic bending moment M"Rk’s,eq [I\;m No Performance Assessed (NPA)

Concrete pry-out failure

Factor kg [-] 2,0

Installation factor Yinst [-] 1,0

Concrete edge failure

Effective length of fastener lg [n]m min(hes; 12 « dpom) min(hg; 300mm)
Outside diameter of fastener dnom [”]m 8 | 10 | 12 | 16 | 20 | 24 27 30
Installation factor Yinst [-] 1,0

Factor for annular gap Ogap [ 0,5 (1,0)"

" Value in brackets valid for filled annular gab between anchor and clearance hole in the fixture. Use of special filling washer

Annex A 3 is required

Novatech injection system Anchor for concrete

Performances

Characteristic values of shear loads under seismic action (performance category C1)
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Table C16:
(performance category C1)

Characteristic values of tension loads under seismic action

Anchor size reinforcing bar

(o8 [z10][z12]|z14|z16[@20 [P 25 [ 28 [ @ 32

Steel failure

Characteristic tension resistance NRks,eq [kN] 1,0+ Ag « fy”
Cross section area A mm?] | 50 [ 79 [ 113 [ 154 | 201 | 314 | 491 [ 616 | 804
Partial factor YMs,N [] 1,4
Combined pull-out and concrete failure
Characteristic bond resistance in non-cracked and cracked concrete C20/25
o I:  40°C/24°C 25 | 3,1 37 | 37 | 387 | 37 | 38|45 | 45
o Dry, wet
= Il 80°C/50°C con1crete 16 | 22 | 27 | 27 | 27 | 27 | 28 | 3,1 3,1
S & Il 120°C/72°C . iN/mme] 3 | 1.6 120 120120 [20[21]24]24
E‘ 2 L_40°CI24.C flooded o ea 25 1 25 | 87 | 8,7 | 87 No Performance
o Il: 80°C/50°C 16 [ 19 | 27 | 27 | 2,7
F i 120°Clrzeg | Pore fole 1.3 | 1.6 | 20 | 20 | 20 Assessed (NPA)
Increasing factors for concrete v, C25/30 to C50/60 1,0
Concrete cone failure
Non-cracked concrete kucr,N [ 11,0
Cracked concrete KerN [ 7.7
Edge distance Cer N [mm] 1,5 hgy
Axial distance Scr,N [mm] 2Cy N
Splitting
h/hgs 22,0 1,0 heg
h
Edge distance 2,0>hhy>13  |Cergp [mm] 2 -hg (2,5 i )
ef
h/het < 1,3 2,4 hy
Axial distance Sersp fmm] 2 Corsp
Installation factor
for dry and wet concrete " 1 1,2 | 1,2
for flooded bore hole inst 1,4 [ NPA
") .4 shall be taken from the specifications of reinforcing bars
% in absence of national regulation
Novatech injection system Anchor for concrete
Annex C 13
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Table C17:

Characteristic values of shear loads under seismic action

(performance category C1)

Anchor size reinforcing bar 28 (010|212 | D14 | D16 |20 | D25| 28 | & 32
Steel failure without lever arm
Characteristic shear resistance VRkseq |[kN] 0,35 - Ag - f, 2
Cross section area Ag [mm?] | 50 79 | 113 | 154 | 201 | 314 | 491 | 616 | 804
Partial factor YMs,V [ 1,59

Ductility factor ks [ 1,0
Steel failure with lever arm
Characteristic bending moment MORk,S,eq [Nm] No Performance Assessed (NPA)
Concrete pry-out failure
Factor kg -] 2,0
Installation factor Yinst [-] 1,0
Concrete edge failure
Effective length of fastener I¢ [mm] min(hgs: 12 * dporm) min{hgs; 300mm)
Outside diameter of fastener diom [mm] 8 10 12 14 | 16 | 20 25 28 32
Installation factor Yinst [] 1,0

"tk shall be taken from the specifications of reinforcing bars

in absence of national regulation
Novatech injection system Anchor for concrete
Annex C 14

Performances

Characteristic values of shear loads under seismic action (performance category C1)




Table C18:  Displacements under tension load" (threaded rod)

Anchor size threaded rod M8 | M10 | M12 | M16 | M20 | M24 | M27 | M 30
Cracked and non-cracked concrete C20/25 under seismic C1 action
Temperature range | Sno-factor | [mm/(N/mm?)] 0,090 0,070
1:40°C/24°C |5 factor | [mm/(N/mm3)] 0,105 0,105
Temperature range | Sno-factor | [mm/(N/mm?)] 0,219 0,170
IIl: 80°C/50°C | 5, _factor | [mm/(N/mm2)] 0,255 0,245
Temperature range dno-factor | [mm/(N/mm?)] 0,219 0,170
WI:120°C/72°C | 5 tactor | [mm/(N/mm?)] 0,255 0,245

Table C19:  Displacements under tension load" (rebar)

Anchor size reinforcing bar @28 (@10 | @12 | @14 | D16 | @20 | @25 | D28 | @32
Cracked and non-cracked concrete C20/25 under seismic C1 action
Temperature range | Sno-factor | [mm/(N/mm3)] 0,090 0,070
1:40°C/24°C | 5 _factor |[mm/(N/mm3)] 0,105 0,105
Temperature range | Sno-factor | [mm/(N/mm3)] 0,219 0,170
1: 80°C/50°C | §,_-factor | [mm/(N/mm?)] 0,255 0,245
Temperature range SNo-faCtor [mm/(N/mmz)] 0,219 0,170
:120°C/72°C | 5 -factor | [mm/(N/mm3)] 0,255 0,245

¥ Calculation of the displacement
8no = dng-factor - T; 7. action bond stress for tension
8N.. = dn.-factor - 1;

Table C20:  Displacements under shear load® (threaded rod)

Anchor size threaded rod M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Cracked and non-cracked concrete C20/25 under seismic C1 action
All temperature 8vo-factor | [mm/kN] 0,12 | 0,12 | 0,11 | 0,10 | 0,09 | 0,08 | 0,08 | 0,07
ranges Sy..-factor | [mm/KN] 0,18 | 0,18 | 0,17 | 0,15 | 0,14 | 0,13 | 0,12 | 0,10
Table C21:  Displacement under shear load" (rebar)
Anchor size reinforcing bar g8 | 210 | @12 | @14 | 216 | D20 | @25 | @28 | @32
Cracked and non-cracked concrete C20/25 under seismic C1 action
All temperature dyo-factor | [mm/kN] 0,12 | 0,12 | 0,11 0,11 0,10 | 0,09 | 0,08 | 0,07 | 0,06
ranges Sy.-factor |[mmykN] 0,18 | 0,18 | 0,17 | 0,16 | 0,15 | 0,14 | 0,12 | 0,41 | 0,10

" Calculation of the displacement
dvo = dvo-factor - V; V: action shear load
dv.. = dv..-factor - V;

Novatech injection system Anchor for concrete
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