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7 PRESTAZIONI DICHIARATE

Norma tecnica

Caratteristiche Essenziali Prestazioni AVCP .
Armonizzata
Mechanical resistance and stability (BWR 1)
Characteristic resistance to tension load Annex C1 to C6, C8 to Svstem 1
stem

(static and quasi-static loading) C11, C13 to C16, B3 ¥
Characteristic resistance to shear load

. . . . Annex C1,C7,C12,C17 System1
(static and quasi-static loading)
Displacements under short-term and long-term

. Annex C18 to C20 System 1
loading EAD 330499-02-0601-v01
Characteristic resistance and displacements for

L. . Annex C21 to C28 System 1

seismic performance categories C1 and C2
Safety in case of fire (BWR 2)
Reaction to fire Class Al System 1
Resistance to fire Annex C29 to C31 System 1
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Table C1: Characteristic values for steel tension resistance and steel shear
resistance of threaded rods

Threaded rod M8 M10 | M12 | M16 | M20 | M24 | M27 | M30

Cross section area ‘As |[mm’] 366 | 58 | 84,3 | 157 | 245 | 353 | 450 | 561

Characteristic tension resistance, Steel failure 1)

Steel, Property class 4.6 and 4.8 Nrks | [N [15(13)[23(21)| 34 | 63 | o8 | 141 | 184 | 224

Steel, Property class 5.6 and 5.8 News | N [18 (17)[2027)] 42 | 78 | 122 | 176 | 230 | 280

Steel, Property class 8.8 Nrks | [kN] [20 27)46 43)| 67 | 125 | 106 | 282 | 388 | 440

Stainless steel A2, A4 and HCR, class 50 Negs | [kN]| 18 29 42 79 | 123 | 177 | 230 | 281

Stainless steel A2, A4 and HCR, class 70 NRk.s [kN] 26 41 59 110 | 171 247 3) 3

Stainless steel A4 and HCR, class 80 Nres | [kN]| 29 46 67 | 126 | 196 | 282 | 3 | .3

Characteristic tension resistance, Partial factor 2)

Steel, Property class 4.6 and 5.6 TMs,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 Ywsn | [ 2,86

Stainless steel A2, A4 and HCR, class 70 TMs,N [ 1,87

Stainless steel A4 and HCR, class 80 TMs,N [ 1,6

Characteristic shear resistance, Steel failure 1)

 |Steel, Property dlass 4.6 and 4.8 Voo | kN1 | 9(8) [14(13)] 20 | 38 | 59 | 85 | 110 | 135

& | Steel, Property class 5.6 and 5.8 Vs | kNI [11(10)[17 (16)| 25 | 47 | 74 | 106 | 138 | 168

% | Steel, Property class 8.8 Vohs | [KN] [15(13)[23(21)| 34 | 63 | 98 | 141 | 184 | 224

% Stainless steel A2, A4 and HCR, class 50 VDRk,s [kN] 9 15 21 39 61 88 715 | 140

§ Stainless steel A2, A4 and HCR, class 70 |V0g o | [kN] [ 13 20 30 | 55 | 86 | 124 | A | 3
Stainless steel A4 and HCR, class 80 VOries | RN] [ 15 23 34 | 63 | 98 | 141 | B | 3
Steel, Property class 4.6 and 4.8 MO s | [INm][15 (13)|30 @27)| 52 | 133 | 260 | 449 | 666 | 900

E| Steel, Property class 5.6 and 5.8 MOgy s | INm][19 (16)[37 (33)| 65 | 166 | 324 | 560 | 833 | 1123

| Steel, Property class 8.8 MOgy s | [Nm]|30 (26) |60 (53)| 105 | 266 | 519 | 896 | 1333 | 1797

g Stainless steel A2, A4 and HCR, class 50 Man,s [Nm]{ 19 37 66 167 | 325 | 561 | 832 | 1125

Z | Stainless steel A2, A4 and HCR, class 70 Mg . | [Nm]| 26 52 92 | 232 | 454 | T84 | B | I
Stainless steel A4 and HCR, class 80 M°Rk's [Nm]| 30 59 105 | 266 | 519 [ 896 | -3 -3)

Characteristic shear resistance, Partial factor 2

Steel, Property class 4.6 and 5.6 TMs,V [ 1,67

Steel, Property class 4.8, 5.8 and 8.8 TMs,V [-] 1,25

Stainless steel A2, A4 and HCR, class 50 TMs,V [-] 2,38

Stainless steel A2, A4 and HCR, class 70 sy | 1,56

Stainless steel A4 and HCR, class 80 TMs,V [-] 1,33

1) Values are only valid for the given stress area A, Values in brackets are valid for undersized threaded rods with smaller
stress area A, for hot-dip galvanised threaded rods according to EN ISO 10684:2004 + AC;2009.

2} in absence of national regulation
3) Fastener type not part of the ETA

Sika AnchorFix-3040 for concrete

Performances Annex C 1
Characteristic values for steel tensicn resistance and steel shear resistance of threaded
rods
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Table C2: Characteristic values of tension loads under static and quasi-static action
for a working life of 50 and 100 years
Fastener [ All Fastener type and sizes
Concrete cone failure
Uncracked concrete KuerN [] 1.0
Cracked concrete Ker N [ 7.7
Edge distance Ser,N [mm] 1,5 et
Axial distance SarN [mm] 264N
Splitting
hihgs= 2,0 1,0 he
Edge distance 2,0>hihg>1,3 Gersp [mm] 2.hg [2,5 - hL]
ef
hihgs< 1,3 2,4 hy
Axial distance Scr.sp [mm] 2¢ygp
Sika AnchorFix-3040 for concrete
Performances Annex C 2
Characteristic values of tension loads under static and quasi-static action
for a working life of 50 and 100 years
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Table C3: Characteristic values of tension loads under static and quasi-static action
for a working life of 50 years

Threaded rod [ ms [ m10] m12[ m16 | m20 [ m24 | M27 | M30
Steel failure

Characteristic tension resistance T [kN] Ag - f i {or see Table C1)

Partial factor ThMs,N B see Table C1

Combined pull-out and concrete failure
Characteristic bond resistance in uncracked concrete C20/25 in hammer drilled (HD) and compressed air drilled holes (CD)

g | 2ot oy 20| 20| 19| 19| 18] 17| 16| 16
L S, N concrete or

15 I 50°CT2C (SO O oy e NmmA | 15 | 15 | 15 | 14 | 13 | 13 | 12 | 12
8 meocieorc  |Moe 65| 65| 65|60|60]|55|55]|55

Characteristic bond resistance in uncracked concrete C20/25 in hammer drilled holes with hollow drill bit (HDB)

o I 24°CHA0°C 1716 16 [ 16| 15[ 14 | 14 | 13
g I:50°C72°C Eoryn;;:;a 14 [ 12 a3 a]|2]|2|n
2 I:60°C/80°C 65| 65| 65| 60| 60| 55| 55 | 55
B 1 24°cH0°C Rcuer M 6 16 | 16 | 15 | 15 | 14 | 14 | 13
g Isocrrac |pondedbore 14 | 14| 14| 15| 1312 ] 2|1
F  I1:60°C/80°C 65| 65| 65| 60| 60| 55| 55 | 55

Characteristic bond resistance in cracked concrete C20/25 in hammer drilled holes (HD) , compressed air drilled holes (CD)
and in hammer drilled holes with hollow drill bit (HDB})

70|70 )| 85| 85| 85| 85| 85| 85

E . I: 24°CiA0°C Dry, wet

8 . s R concrete or

u%:@ I:50°Cr72°C | FONES O Rier INmm? | 6,0 | 60| 70| 70| 70| 70| 70| 7.0
S meocieecc  |nole 50| 50| 50| 45| 45| 45| 45| 45

Reduction factor in cracked and uncracked concrete C20/25 in hammer drilled holes (HD), compressed air drilled holes
(CD) and in hammer drilled holes with hollow drill bit (HDB

% o | 24°CH0°C | Dry, wet 0,99
e =77
=T N concrete or 0 g

ée I 50°C/72°C | i bore | ¥ Ceus [ 0,68

8 ® usoccisocc  |hole 0,70

0,1

Increasing factors for | S ©50/60 . n (T 7 20)
. > C50/60 ¢ 1,1
Characteristic bond resistance depending | *Rkuer = We * TRk,ucr,(C20/25)

on the concrete strength class

TRker © We * TRk,cr,(C20/25)

Concrete cone failure or Splitting
Relevant parameter [ see Table C2
Installation factor

for dry and wet concrete (HD; HDB, CD) v 1.0
for floaded bore hole {(HD; HDB, €D} inst [ 1,2
Sika AnchorFix-3040 for concrete
Performances Annex C 3

Characteristic values of tension loads under static and quasi-static action
for a working life of 50 years (threaded rod)
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Table C4: Characteristic values of tension loads under static and quasi-static action
for a working life of 100 years

Threaded rod [ m8 | m10] m12] m16 [ m20 | m24 | m27 [ m30
Steel failure

Characteristic tension resistance NRk.s [kN] Ag * T (or see Table C1)

Partial factor TMs,N [ see Table C1

Combined pull-out and concrete failure
Characteristic bond resistance in uncracked concrete C20/25 in hammer drilled (HD) and compressed air drilled holes (CD)

I: 24°C/40°C 20 | 20 | 19 19 | 18 17 | 16 16

,i ® Dry, wet

= o o concrete or

ég I 50 G720 | o |tRkuerton | INNmm | 15 | 15 | 15 | 14 | 13 | 13 | 12 | 12

& eoccrocc (M€ 65| 65| 65|60|60]|55]|55]| 55

Characteristic bond resistance in uncracked concrete C20/25 in hammer drilled holes with hollow drill bit (HDB)

o I 24°CH0°C 1716 6] 16] 15 14 | 14 | 13
c . En° o Dry or wet
5 50°Cr72C | Y O 14 | 14| 14| 13131212 1
2 ‘m:0°cre0°C . iy |25 [ 65 65 60 60[55] 55 [ 55
g I: 24°C/40°C Rkuer, 100 16| 16 | 16 | 15| 15 | 14 | 14 | 13
£ Isocr2c 22::"" bore 14| 14| 14| 1313|1212 n
F eocroc 65| 65| 65| 60| 60 | 55| 55| 55

Characteristic bond resistance in cracked concrete C20/25 in hammer drilled holes (HD) , compressed air drilled holes (CD)
and in hammer drilled holes with hollow drill bit (HDB)

% . L 24°CHOC o 65| 65| 75| 75| 75| 75|75/ 75
B 1. proroe concrete or

aé_E I:50°C72°C | JoNCreIe O g cr 100 Nimm? | 55| 55| 65| 65| 65| 65| 65| 65
& ueoccmocc MO 50| 50| 50| 45| 45 | 45| 45| 45

Reduction factor in cracked and uncracked concrete C20/25 in hammer drilled holes (HD), compressed air drilled holes
(CD) and in hammer drilled holes with hollow drill bit (HDB

5, I 24°CH0°C |y wet 0,97

g g @ :gggfdtebg:e l"osues,wf.’! [-1 0,68

&% meocmsoc |hole 0,70
Increasing factors for = C50/60 (fy 1 20) 01
concrete > C50/60 Ve [-l v
Characteristic bond resistance depending | "Rk,ucr,100 = Ve * TRk,ucr, 100,(C20/25)

on the concrete strength class TRk,cr, 100 = We * TRicr,100,(C20/25)

Concrete cone failure or Splitting
Relevant parameter | see Table C2
Installation factor

for dry and wet concrete (HD; HDB, CD) T ? 1,0
for flooded bore hale (HD; HDB, CD) ins 3 1,2
Sika AnchorFix-3040 for concrete
Performances Annex C 4

Characteristic values of tension loads under static and quasi-static action
for a working life of 100 years (threaded rod)
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Table C5: Characteristic values of tension loads under static and quasi-static action
for a working life of 50 years
Threaded rod | m8 | m10| m12| m16 | M20 | m24 | M27 | M30
Steel failure
Characteristic tension resistance NRi,s [keN] Ag - i (or see Table C1)
Partial factor TMs,N [ see Table C1
Combined pull-out and concrete failure
Characteristic bond resistance in uncracked concrete C20/25 in diamond drilled holes (DD}
% . I: 24°C/40°C Dry, wet 16 | 14| 14| 13| 12|12 | N 11
ES . cne o concrete or z
éé 1Il: 50°C/72°C flooded bore | "Rkuer [Nfmm?] | 12 | 12 | 11 10| 95| 95| 90| 90
2 111:60°C/80°C hole 55| 55| 50| 45| 45| 45| 40| 40
Characteristic bond resistance in cracked concrete C20/25 in diamond drilled holes (DD)
é . I: 24°C140°C Dry, wet 55| 55| 55| 55| 54
g 2 I 50°c72C mféebgm TRk or [Nfmm2] 1) 46 | 46 | 45 | 46 | 45
E-
& Ieocciseec  |Mole 24| 23| 24| 24| 23
Reduction factor in uncracked concrete €20/25 in diamond drilled holes {DD)
@ . © o
§ . . 24°CH0°C Dry, wet 0,77
25 | moenioe concrete or
%5 I 80°CI72°C oo i bore | W sus [ 0,72
S eocciocc  |Mole 0,72
s C50/60 (Fo 1 20) 02
: W |
Increasing factors for g,uer
concrets > C50/60 1,2
= C50/60 Weor H (fox / 20) 04
Characteristic bond resistance depending | "Rk.ucr = We,uer * *Rk,uer, (C20/25)
on the concrete strength class TRker = We,cr * TRKor,(C20/25)
Concrete cone failure or Splitting
Relevant parameter [ see Table C2
Installation factor
for dry and wet concrete (DD) ) ® 1,0
for flooded bore hole (DD) Tinst 1,2 [ 14
1 no performance assessed
Sika AnchorFix-3040 for concrete
Performances AnnexC 5
Characteristic values of tension loads under static and quasi-static action
for a working life of 50 years (threaded rod)
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Table C6: Characteristic values of tension loads under static and quasi-static action
for a working life of 100 years
Threaded rod [ M8 [ m10] m12] m16 [ m20 ] m24 [ m27 | M30
Steel failure
Characteristic tension resistance Nrks [kN] Ag * f (or see Table C1)
Partial factor YMs,N [ see Table C1
Combined pull-out and concrete failure
Characteristic bond resistance in uncracked concrete ©20/25 in diamond drilled holes (DD)
% o I: 24°Cr40°C Dry, wet 15 14 14 13 12 12 1" 1
o o concrete or
né%’ Il 50°C/72°C | bore | TRewerdoo | [Nmm2] | 11 | 11 | 10 | 10 | 95| 90 | 85 | 85
il 111:60°C/80°C hole 55| 55| 50| 45| 45| 45| 40 | 40
Reduction factor in uncracked concrete C20/25 in diamond drilled holes (DD)
g . I: 24°C/40°C Dry, wet 0,73
ES | s o concrete or
né E II: 50°C/72°C flooded bore \Vosus‘100 [ 0,70
& ueoccieeec  |Mole 072
02
Increasing factors for = C50/60 w [ (fox / 20)
concrate > C50/60 ¢ 1.2
Characteristic bond resistance depending . - Weot
on the concrete strength class Rk,ucr,100 'c* TRk,ucr, 100,(C20/25)
Concrete cone failure or Splitting
Relevant parameter [ see Table C2
Installation factor
for dry and wet concrete (DD) N [ 1,0
for flooded bore hole (DD) inst 12 [ 14
Sika AnchorFix-3040 for concrete
Performances Annex C 6
Characteristic values of tension loads under static and quasi-static action
for a working life of 100 years (threaded rod)
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Table C7: Characteristic values of shear loads under static and quasi-static action
for a working life of 50 and 100 years

Threaded rod | M8 | M10| Mi2 I M16| M20| M24| M27 | M30

Steel failure without lever arm
Characteristic shear resistance

Steel, strength class 4.6, 4.8 and 5.6, VORk,s [kN] 0,6+ A, - f (or see Table C1)
5.8

Characteristic shear resistance

Steel. S“'eng‘h class 8.8 VORk s [kN] 0'5 . AS . lek (or see Table C1)

Stainless Steel A2, Ad and HCR, all
strength classes

Partial factor TMs,V [-] see Table C1

Ductility factor ky - 10

Steel failure with lever arm

Characteristic bending moment MOy s [ [NM] 1,2 « Wy, * fy (or see Table C1)
Elastic section modulus W [mm#| 31 | 82 | 109 | 277 | 541 | 935 | 1387 | 1874
Partial factor TMs, v [ see Table C1

Concrete pry-out failure

Factor kg [ 2,0

Installation factor Yinst [-] 1.0

Concrete edge failure

Effective length of fastener le [mm] min{hg 12 = dpge) min(hgs; 300mm}
Outside diameter of fastener oo [ [mm)| 8 | 10 | 12 [ 16| 20| 24| 27 30
Installation factor Yinst [-] 1,0

Sika AnchorFix-3040 for concrete

Performances Annex C7
Characteristic values of shear loads under static and quasi-static action
for a working life of 50 and 100 years (threaded rod)
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Table C8: Characteristic values of tension loads under static and quasi-static action
for a working life of 50 years

Internal threaded anchor rods | 1G-m6 | 1G-M8 | 1G-M10 | IG-M12 | IG-M16 | I1G-M20
Steel failure”

Characteristic tension resistance, 5.8 Nris [kN] 10 17 29 42 76 123
Steel, strength class 88  [Npes [kN] 16 27 46 67 121 196
Partial factor, strength class 5.8 and 8.8 TMs, N [ 1,5

Characteristic tension resistance, Stainless
Steel A4 and HCR, Strength class 702)

Partial factor YMs,N [l 1,87 2,86
Combined pull-out and concrete cone failure
Characteristic bond resistance in uncracked concrete C20/25 in hammer drilled (HD) and compressed air drilled holes (CD)

Nrks | [kN] 14 26 41 59 110 124

l: 24°C/40°C |Dry, wet 20 19 19 18 17 16
Temrgﬁgi‘“re II: 50°C/72°C mféigﬁe TRkuer | NFMmA | 15 15 14 13 13 12
11:60°C/80°C  |hole 65 6,5 6,0 6,0 55 55

Characleristic bond resistance in uncracked concrele C20/25 in hammer drilled holes with hollow drill bit (HDB)
I 24°C/40°C 16 16 16 15 14 13
Il 50°C/72°C Eo’}";’ra";et 14 14 13 13 12 11
Temperature 11:60°C/80°C . Y- 6,5 6.0 6.0 55 55
range |, 24°C/40°C Ricuer | [ UG 16 15 15 14 13
Il 50°C/72°C ggf:ed bore 14 14 13 13 12 11
111:60°C/80°C 6.5 65 6.0 6,0 55 55

Characteristic bond resistance in cracked concrete C20/25 in hammer drilled holes (HD), compressed air drilled hales (CD)
and in hammer drilled holes with hollow drill bit (HDB)

I: 24°C/40°C |Dry, wet 7.0 8,5 8.5 8,5 8,5 8,5
Temr;::;aelure II: 50°C/72°C ;’gggr:ﬂgﬁe TReer | INMM?| 6,0 7.0 7.0 7.0 7.0 7.0
111:60°C/80°C | nhole 5,0 5,0 4.5 4,5 4.5 45

Reduclion factor in cracked and uncracked concrete C20/25 in hammer drilled holes (HD), compressed air drilled holes
(CD) and in hammer drilled holes with hollow drill bit (HDB)

I: 24°Cj40°C |Dry, wet 0,99

Temperature 5 7 . concrete or 0
range Il: 50°C/72°C | go0ded bore |V sus kl 0.8
11:60°C/80°C | hole 0,70
. < C50/60 (foy £ 20) 01
Increasing factors for concrete e [
> C50/60 1,1

Characteristic bond resistance depending on TRk,ucr = Ve * TRk,uer, (C20/25)
the concrete strength class TRker = WG * TRk cr(C20/25)
Concrete cone failure or Splitting
Relevant parameter [ see Table C2
Installation factor
for dry and wet concrete (HD; HDB, CD) . . 1,0
for flooded bore hole (HD; HDB, CD) nst - 1,2

1} 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

Sika AnchorFix-3040 for concrete

Performances AnnexC 8
Characteristic values of tension loads under static and quasi-static action
for a working life of 50 years (Internal threaded anchor rod)
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Table C9: Characteristic values of tension loads under static and quasi-static action
for a working life of 100 years

Internal threaded anchor rods [ 1G-M6 [ 1G-M8 [ IG-M10[ IG-M12] IG-M16 [ IG-M20
Steel failure?

Characteristic tension resistance, 58 NRk,s [kN] 10 17 29 42 76 123
Steel, strength class 88 |Npys [kN] 16 27 46 67 121 196
Partial factor, strength class 5.8 and 8.8 TMs,N [-] 1,5

Characteristic tension resistance, Stainless
Steel A4 and HCR, Strength class 702

Partial factor YMs,N [ 1,87 2,86
Combined pull-out and concrete cone failure
Characteristic bond resistance in uncracked concrete C20/25 in hammer drilled (HD) and compressed air drilled holes (CD)

NRk,s [kN] 14 26 41 59 110 124

I: 24°C140°C | Dry, wet 20 19 19 18 17 18
Temrgﬁgrae‘”re l1:60°C/72°C | SONCIOMS OF gy wer 00| INMMm? [ 15 15 14 13 13 12
11:60°C/80°C  |hole 65 8,5 8,0 6.0 55 55

Characteristic bond resistance in uncracked concrete C20/25 in hammer drilled holes with hollow drill bit (HDB)
I 24°C/40°C 16 16 16 15 14 13
IIl: 50°C/72°C Bo'yn :}L‘t‘;e' 14 14 13 13 12 11
Temperature 111:60°C/80°C . (N/mm?] 6,5 6,5 6,0 6,0 5,5 5,5
range  |. 24°C/40°C Rk,uer,100 16 16 15 15 14 13
Il: 50°C/72°C :gﬁ:ed bore 14 14 13 13 12 1
I11:60°C/80°C 65 85 8,0 8,0 55 55

Characteristic bond resistance in cracked concrete C20/25 in hammer drilled holes (HD), compressed air drilled holes (CD)
and in hammer drilled holes with hollow drill bit (HDB)

l: 24°C/40°C |Dry, wet 6,5 75 75 7.5 75 75
Temrgﬁgrz‘”re II: 50°C/72°C f‘iggdc':éebg:e tReor10o |[Nfmm?] [ 55 8,5 8,5 8,5 6,5 6,5
11:60°C/80°C  |hole 50 5,0 45 | 45 45 45

Reduction factor in cracked and uncracked concrete C20/25 in hammer drilled holes (HD), compressed air drilled holes
{CD) and in hammer drilled holes with hollow drill bit (HDB)

T ‘ I; 24°C/40°C | Dry, Wftﬂ 0,97
emperature . z-.~ 7ne~ | CONCTEte Or 0 3

range 190 C72C lpoodedbore |V sustoo | [ 068

11:60°C/80°C  |hole 0,70
) = C50/60 (fey / 20) 01
Increasing factors for concrete Ye [
> C50/60 1,1

Characteristic bond resistance depending on "Rk,ucr,100 < We * TRk,ucr, 100.{C20/25)
the concrete strength class TRier, 100 = e * TRk,er,100,(C20/25)
Concrete cone failure or Splitting
Relevant parameter [ see Table C2
Installation factor
for dry and wet concrete (HD; HDB, GD) . 1 10
for flooded bore hole (HD; HDB, CD) inst 1,2

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

2) For IG-M20 strength class 50 is valid

Sika AnchorFix-3040 for concrete

AnnexC9

Performances
Characteristic values of tension loads under static and quasi-static action
for a working life of 100 years (Internal threaded anchor rod)

CONFIDENTIAL

Dichiarazione di Prestazione
Sika AnchorFix®-3040
54007967

2026.11,ver. 1.1

1485

11/39 BUILDING TRUST



Table C10: Characteristic values of tension loads under static and quasi-static action
for a working life of 50 years

Internal threaded anchor rods | 1G-M8 | 1G-M8 | I1G-M10 | 1IG-M12 | 1G-M16 | 1G-M20
Steel failure®

Characteristic tension resistance, 58  |Nris [kN] 10 17 29 42 76 123
Steel, strength class 8.8 NRks [kN] 16 27 46 67 121 196
Partial factor, strength class 5.8 and 8.8 TMs,N [ 1,5

e e oo™ Vs |t | 4 | 3 | a1 | s | o | na

Partial factor TMs N [ 1,87 2,86

Combined pull-out and concrete cone failure
Characteristic bond resistance in uncracked concrete C20/25 in diamond drilled holes (DD)

I 24°CHOC | ey 14 14 13 12 12 11
Temperature |, . o concrete or
nge 150G | ore | Reuer | Nmm| 12 11 10 95 9,5 9,0
m:eoccmocc |ole 55 50 45 45 45 40
Characteristic bond resistance in cracked concrete C20/25 in diamond drilled holes (DD)
I 24°CH0C | iy et 5,5 5,5 5,5 5.4
Temperature ||. o 5 concrete or
nge . 150°CA2C | il Mhore | Rier | IN/mm 3) 46 46 46 45
-eoccreecc | hole 24 | 23 2.4 2.3

Reduction factor in uncracked concrete C20/25 in diamond drilled holes (DD)

I: 24°CH0°C | by, wat 0,77
Temperature |, . . concrete or 3
range M flooded bore wo-"“” [l 0.72
le0°cis0°c  |Nole 0,72
< C50/60 (fy / 20) 02
) Ye uer []
Increasing factors for concrete | > C50/60 1.2
< C50/60 We.or [-1 (o / 20) 04
Characteristic bond resistance depending on TRk.uer = We,uer © TRk,ucr,(C20/25)

the concrete strength class TRk,er = Ye,cr * TRk,er,(C20125)

Concrete cone fallure or Splitting
Relevant parameter ‘ see Table C2
Installation factor
for dry and wet concrete (DD) 1,0
for flooded bore hole (DD) Yinst [l 1,2 | 1.4

1) 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 red and the fastening element.
2) For IG-M20 strength class 50 is valid
3) no performance assessed
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Table C11:  Characteristic values of tension loads under static and quasi-static action
for a working life of 100 years

Internal threaded anchor rods | 1G-M6 | 1G-M8 | 1G-M10 | IG-M12 | 1G-M186 | IG-M20
Steel failure”

Characteristic tension resistance, 5.8 Npk s [kN] 10 17 29 42 76 123
Steel, strength class 8.8 NRk‘s [kN] 16 27 46 67 121 196
Partial factor, strength class 5.8 and 8.8 TMs,N [ 1,5

Characteristic tension resistance, Stainless
Steel A4 and HCR, Strength class 702)

Partial factor TMs,N [-] 1,87 2,86
Combined pull-out and concrete cone failure
Characteristic bond resistance in uncracked concrete C20/25 in diamond drilled holes (DD)

Npk s [kN] 14 26 41 59 110 124

I: 24°C/40°C Dry, wet 14 14 13 12 12 11
Temperature | o o concrete or
ange 1 B0CAZC | ded bore [Rk.uerioo [[Nmm) 11 10 10 9,5 9,0 8,5
n:eo-craorc  |Mole 55 | 50 | 45 | 45 | a5 | 40
Reduction factor in uncracked concrete C20/25 in diamond drilled holes (DD)
I: 24°C/40°C Dry, wet 0,73
Temperature o concrete or
range | 50°CT2C a0 ded bore Wos oo | [ 0,70
n-eoccrigerc  |Nole 0,72
£ C50/60 {fy 1 20) 02
Increasing factors for concrete Yo [-]
> CH0/60 1,2
Characteristic bond resistance depending on - .
TRk,ucr,100 = We * TRk uer,100,(C20/25)

the concrete strength class
Concrete cone failure or Splitting
Relevant parameter [ see Table C2
Installation factor
for dry and wet concrete (DD) 1,0
for flooded bore hole (DD) Yinst [ 12 I 14

1} Fastenings (incl. nut and washer) must comply with the appropriate material and property class of the intemal threaded rad.

The characteristic tension resistance for steel failure is valid for the internal threaded rod and the fastening element.
2) For IG-M20 strength class 50 is valid
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Table C12; Characteristic values of shear loads under static and quasi-static action
for a working life of 50 and 100 years

Internal threaded anchor rods | 1G-M6 | 16-M8 [IG-M10|1G-M12|1G-Mis | 1G-M20
Steel fallure without lever arm™

Characteristic shear resistance, 58 |Vorks | [KN] 5 9 15 21 38 61
Steel, strength class 88 |V |[kNI| 8 14 23 34 60 98
Partial factor, strength class 5.8 and 8.8  |Yus v I-1 1,25

Characteristic shear resistance,

Stainless Steel A4 and HCR, Voo | kN 7 13 20 30 55 40
Strength class 70%)

Partial factor TV H 1,56 2,38
Ductility factor k7 8] 1,0

Steel failure with lever arm"

Characteristic bending moment, 5.8 M5 | [Nm] 8 19 37 66 187 325
Steel, strength class 88 MO | Nm]| 12 30 60 105 | 267 519
Partial factor, strength class 5.8 and 8.8  |Yusv [-1 1,25

Characteristic bending moment,

Stainless Steel A4 and HCR, MURk‘s [Nm] 11 26 52 92 233 456
Strength class 70%

Partial factor YMs,V I-1 1,56 2,38

Concrete pry-out failure

Factor kg I 20

Installation facter ¥inst I 1,0

Concrete edge failure

Effective length of fastener ls [mm] mintheg; 12 - dpgm} min(h,g; 300mm)
Qutside diameter of fastener dnom [mm] 10 ‘ 12 | 16 | 20 | 24 30
Installation factor Yinst H 1,0

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

2) For IG-M20 strength class 50 is valid
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Table C13: Characteristic values of tension loads under static and quasi-static action
for a working life of 50 years

Reinforcing bar [ @8 |@10]@12|@ 14]@ 16]@ 20[@ 24|z 25| @ 28]@ 32]@ 36]@ 40
Steel failure

haracteristic tensi
stance Nrcs | IkN] Ag fuch
Cross section area Ag imm?] | 50 | 79 [ 113 ] 154 | 201 | 314 [ 452 | 491 | 618 | 804 [1018] 1256
Partial factor TMs.N H 142

Combined pull-out and concrete failure
Characteristic bond resistance in uncracked concrete €20/25 in hammer (HD) and compressed air drilled holes (CD)

+ o |1 24°C/40°C|Dry, wet 16 (16 |16 |16 |16 |16 [ 15| 15| 15| 15 | 15| 15
EE’H: 50°C/72°C :gx‘:;e O lpkuer  [Nmml 12 [ 2 2] 22222 n]n]n
= 7 I1:60°C/80°C |bore hole 55|56|55|55|55|55|50|50|50|50|45]|45
Characteristic bond resistance in uncracked concrete C20/25 in hammer drilled holes with hollow drill bit (HDB)

o | 24°CA0°Cl A 1414 [13[13[13[183[ 1318313 ] 13
S I1:50°Cr72°C co“r’.;::‘;t’e 1z 12 (12111111
'g S 111:60°C/80°C] N 55|55 |55|55|55|55]|50]|50]50]50 3
E-E I 24°C0°Cl “Ricuer T s T3 {13 [ 13131313 13| 13| 13
& I 50°cr72ec) o0de Tl [ [ 11 ] 11
= === _—hore hole

111:60°C/80°C| 55| 55| 55|55 |55 55| 50 50] 50| 50
Characteristic bond resistance in cracked concrete C20/25 in hammer drilled holes (HD), compressed air drilled holes (CD)
and in hammer drilled holes with hollow drill bit (HDB)

. |: 24°Cr40°C|Dry, wet 70|70|85|85[85(85|85|85|85]85
% %,n—, concrete or 3
£ 211: 50°C/72°Clp s’ [Rker Nmm?]| 60 | 60|70 70|70|70|70]| 70| 70|70 )
= 7 I1:60°G/80°C |bore hole 45| 45|45 | 45| 45| 45|45 |45|45 |45

Reduction factor in cracked and uncracked concrete C20/25 in hammer drilled holes {HD), compressed air drilled holes
(CD) and in hammer drilled holes with hollow drill bit (HDB)

.11 24°C140°C|Dry, wet 0,99

€5\ so-crrzclond W0 H 0,68
&8 flooded sus i

111:60°C/80°C [bore hole 0,70

Increasing factors |S CS0/60 | (I 1 20) 071
for concrete > C50/60 ve [_] 1,1
Charact.elistic bond resistance TRKuor = W * TR uor,(C20/25)
depending on the concrete
strength class TRker = Ve * TRk er,(C20/25)
Concrete cone failure or Splitting
Relevant parameter | see Table C2
Installation factor (HD; HDB, CD)
for dry and wet concrete 1,0 1,2
for flooded bore hole inst g 1,2 3)

1 £, shall be taken from the specifications of reinforcing bars

2) in absence of national regulation
3) no performance assessed
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Table C14: Characteristic values of tension loads under static and quasi-static action
for a working life of 100 years

Reinforcing bar (@8 [@10]@ 12|@ 14]@ 16]@ 20[@ 24| @ 25| @ 28]@ 32]@ 36]@ 40
Steel failure

Characteristic tension E

resistance NRk.s [kN] As " T

Cross section area Ag imm?] | 50 | 79 [113] 154 | 201 [ 314 [ 452 | 491 | 616 | 804 [1018]1256
Partial factor [YMs,N [ 147

Combined pull-out and concrete failure
Characteristic bond resistance in uncracked concrete C20/25 in hammer (HD) and compressed air drilled holes (CD)

. |: 24°C/40°C|Dry, wet 16 | 16 | 16 [ 16 | 16 | 16 | 15 [ 15 | 16 | 16 | 15 | 15
23 e =~ |concrete or
£ & 11: 50°C72°Clao dcn® ™ Rk er 100 [N 12 | 12 | 12 | 12 | 12 | 12 | 12 | 12 | 11| 11| 11 | 11
F = 11:60°C/80°C |bore hole 55|55|55|55|55|55|50|50[50|50/|45]|45
Characteristic bond resistance in uncracked concrete C20/25 in hammer drilled holes with hollow drill bit (HDB)

I 24°C/40°C[ . 14 [ 14 [13 [ 1313 [ 13 [ 13|13 ] 13 ] 13
£ socrzgl Y o 12 [ 12 [ 12 [ A1 [ A1 [ 1 [ A1 [ 11 [ 41 | 11
g%lll:60°CIBO°C (/] 55|5656[55|55|55|55|50]|50([50]50 3
2§l aa°cuoCl “Riuer 100 43 T3 [ 13 [13 [13 [ 13 [ 13 [ 13 [ 13 [ 13
T Il 50°C/72°c|oede ] 11 | 11 | 11 | 11 | 11 ] 11 ] 11| 11 | 11
= ——————lbore hole

111:60°C/80°C] 55|55 |55|55|55|55]50]50]50] 50

Characteristic bond resistance in cracked concrete C20/25 in hammer drilled holes (HD), compressed air drilled holes (CD)
and in hammer drilled holes with hollow drill bit (HDB)

"o I: 24°C/40°C|Dry, wet 65|65 (7575757575 |75(75|75

Lo cno -~ |Concrete or

E @ Il: 50°C/72°C flooded tRk.cr100 [IN‘mm?| 65|55 (65|65|65|65|65|65|65|65 3)
= 111:60°C/80°C|bore hole 45 |1 45|45 (45 (45 (45|45 (45|45 |45
Reduction factor in cracked and uncracked concrete C20/25 in hammer drilled holes (HD), compressed air drilled holes

[—

CD) and in hammer drilled holes with hcllow drill bit (HDB)

Lo 1: 24°C/40°C|Dry, wet 0,97
2D 1 mro- oo CONCTEtE OF
£ gu: 50°C/72°C{g0 ded Wsusio0 | [ 0,68
F T 11:80°C/80°C|bore hole 0.70
Increasing factors | C50/60 v H {fesc 1 20) 1
for concrete = C50/60 ¢ 1.1
Charactleristic band resistance TRK,uer, 100 = e * TRi,uer, 100,(C20/25)
depending on the concrete
strength class "Rk,er,100 T We * TRk cr,100,(C20/25)
Concrete cone failure or Splitting
Relevant parameter | see Table C2
Installation factor (HD; HDB, CD)
for dry and wet concrete 2 1,0 1,2
far flooded bore hole finst 1,2 3)

1), shall be taken from the specifications of reinforcing bars

2) in absence of national regulation
3) no performance assessed
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Table C15:  Characteristic values of tension loads under static and quasi-static action
for a working life of 50 years

Reinforcing bar |28 @ 10]@ 12|@ 14| 16| 20| 24| 25|@ 28]@ 32]@ 36[@ 40
Steel failure

Characteristic tensi

meatarce Neks | [kN) A Tu”

Cross section area As mm? | 50 | 79 [ 113] 154 [ 201 | 314 [ 452 | 491 ] 616 | 804 [1018]1256
Partial factor YMs N [-] 1,42

Combined pull-out and concrete failure
Characleristic bond resistance in uncracked concrete C20/25 in diamond drilled holes (DD)

] . o r

%wl. 24°CHO°C et 1221|1110
= ° -~ |COncrete or

ué.:_gll: 50°C72°C(ToNee O feoy e [INmeE] 11 | 11 | 10 | 10 | 10 |95 | 95|95 |90 |90|85 |85
8 11:60°C/80ec|POre hole 50|50|50|45|45]|45|40]|40|40]|40]| 40|40

Reduction factor in uncracked concrete C20/25 in diamond drilled holes (DD)

E . I: 24°C/40°C Dry, wet 0,77
2 G (. mpop o0~ CONCTELE OT
aé@ I1: 50°C/72°Clg T [WPsus [l 0,72
& :60°Crgoec|Pore hole 0,72
foy / 20) 02
Increasing factors = C50/60 v L {fex )
for concrete > C50/60 euer 12
Characteristic bond resistance
depending on the concrete TRK,ucr = We,uer * TR,uer,(C20/25)
strength class
Concrete cone failure or Splitting
Relevant parameter \ see Table G2
Installation factor (DD}
for dry and wet concrete ) [ 1,0 1,2
for flooded bore hale Vinst g 12 [ 1.4 3)

1) 5 shall be taken from the specifications of reinforcing bars

2) in absence of national regulation
3) no performance assessed
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Table C16: Characteristic values of tension loads under static and quasi-static action
for a working life of 100 years

Reinforcing bar |28 [@10]@ 122 14]@ 16]@ 20|@ 24| 25(@ 28]@ 32|@ 36[@ 40
Steel failure

Eer;iasr?aiz:stlc tension NRis [kN] Ag: fuk1)

Cross section area A mm? | 50 [ 79 | 113 ] 154 [ 201 | 314 [ 452 | 491 ] 616 | 804 1018]1256
Partial factor YMs N [-] 149

Combined pull-out and concrete failure
Characteristic bond resistance in uncracked concrete C20/25 in diamond drilled holes (DD)

[1] . L o

gml. 24°CHVC| et 1413131312121 [11]11]11]11]10
3 ° -~ |CONncrete or

ué_g’ll: 50°C/72°C{Son € O fey uor 100 [Wmm]| 11 | 10 | 10 | 10 [ 95 [90 [ 90|90 (85|85 |80 |80
8 I1:60°C/8gec|hOre hole 50|50 5045|4545 |40 |40|40|40 40|40

Reduction factor in uncracked concrete C20/25 in diamond drilled holes (DD)

% . I: 24°C/40°C Dry, wet 0,73
D1 e . |cOncrete or
uéﬁ I: 80°Cr72°Cle t o Wsus 100 | 1) 0,70
S l:60°C/aeec|POre hole 0,72
f., /20) 02
Increasing factors [* ©50/60 v [ {fox /20)
for concrete > C50/60 c.ucr 2 12
Characteristic bond resistance
depending on the concrete TRk,ucr, 100 = We,uer * TRK,ucr,100,(C20/25)
strength class
Concrete cone failure or Splitting
Relevant parameter \ see Table C2
Installation factor (DD}
for dry and wet concrete " [ 1,0 1,2
for flooded bore hale inst 1,2 [ 1,4 3)

1) fuk shall be taken from the specifications of reinforcing bars

2) in absence of national regulation
3) no performance assessed
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Table C17: Characteristic values of shear loads under static and quasi-static action for
a working life of 50 and 100 years

Reinforcing bar | o8 ‘0 10|@ 12‘9 14|QJ 16|6 20‘ <24 | %] 25| 228 ‘ & 32| & 36| 240
Steel failure without lever arm

Characteristic shear resistance VURk‘s [kN] 05+ Ayl

Cross section area Ag [mm?] | 50 ‘ 79 | 113‘ 154| 201|314‘ 452 | 491 | 616 ‘ 804 |1018| 1256
Partial factor TMs,v i 1,52

Ductility factor k7 B8] 1,0

Steel failure with lever arm

Characteristic bending moment |M%g ¢ | [Nm] 1,2 - Wy = )
Elastic section modulus W [mm?] | 50 ‘ 98 | 170‘ 269| 402| 785‘ 1357| 1534| 2155‘ 3217| 4530| 6283
Partial factor YMs,V [ 1,52

Concrete pry-out failure

Factor kg [l 2,0

Installation factor Yinst [l 1.0

Concrete edge failure

Effective length of fastener lg [mm] min(hes 12 * dpom) minh,g; 300mm)

QCutside diameter of fastener dhom [mm] | 8 ‘ 10| 12‘ 14| 16| 20‘ 24 | 25 | 28 | 32 | 36 I 40

Installation factor Yinst [l 10

1 f,k shall be taken from the specifications of reinforcing bars
2) in absence of national regulation
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Table C18: Displacements under tension load’ in hammer drilled holes ({HD), comp. air
drilled holes (CD) and in hammer drilled holes with hollow drill bit (HDB)

Threaded rod | ms | mio | mi2 [ mie | m20 | m24 | m27 [ m3o0
Uncracked concrete under static and quasi-static action for a working life of 50 and 100 years
Temperature range I: | dwofactor | [mm/(N/mm] | 0,028 | 0,020 [ 0,030 | 0,033 [ 0,035 | 0,038 | 0,039 | 0,041

24°C/40°C 8y factor | [mm/(N/mm3] | 0,028 | 0,020 | 0,030 | 0,033 | 0,035 | 0,038 | 0,039 | 0,041
Temperature range Il |dwofactor | [mm/(N/mm?)] | 0,038 | 0,039 | 0,040 | 0,044 | 0,047 | 0,051 [ 0,052 | 0,055
50°CI72°C Byfactor | [mm/(N/mm®)] | 0,047 | 0,049 | 0,051 | 0,055 | 0,059 | 0,064 | 0,067 | 0,070
Temperature range lll: |Sngfactor | [mmi(N/mm=)] [ 0,038 [ 0,039 | 0,040 | 0,044 | 0,047 | 0,051 | 0,052 | 0,055
60°C/80°C SnoTacior | [mm/(N/mm?)] | 0,047 | 0,049 | 0,051 | 0,055 | 0,059 | 0,064 | 0,067 | 0,070

Cracked concrete under static and quasi-static action for a working life of 50 and 100 years
Temperature range I: Spgg-factor [mm/(N/mm?)] | 0,089 | 0,071 | 0,072 | 0,074 | 0.076 | 0,079 | 0,081 | 0,082

24°C/40°C 8py..-factor [mm/(N/mm?)] | 0,100 | 0,115 | 0,122 | 0,128 | 0,135 | 0,142 | 0,155 | 0,171
Temperature range |- | dng-factor [mm/(N/mm?)] | 0,082 | 0,095 | 0,096 | 0,099 | 0,102 | 0,106 | 0,109 | 0,110
50°Cf72°C Bpyue-Factor [mm/(N/mm?)] | 0,134 | 0,154 | 0,163 | 0,172 | 0,181 | 0,189 | 0,207 | 0,229
Temperature range lIl: Spyp-factor [mm/(N/mm3)] | 0,092 | 0,095 | 0,096 | 0,099 | 0,102 | 0,106 | 0,109 | 0,110
60°C/80°C By,-Facior [mm/(N/mm3)] | 0,134 | 0,154 | 0,163 | 0,172 | 0,181 | 0,189 | 0,207 | 0,229

1) Calculation of the displacement:  8no = Sno-factor -1, 8ne = Snefactor -1, T action bond stress for tension

Table C19: Displacements under tension load” in diamond drilled holes (DD)

Threaded rod | M | mio | mi2 [ m16 [ m20 | m24 | M27 [ M30
Cracked and uncracked concrete under static and quasi-static action for a working life of 50 years

Temperature range I: | Snofactor | [mm/(N/mm=] | 0,011 | 0,012 | 0,012 | 0,013 | 0,014 | 0,014 | 0,015 | 0,015

24°C/40°C Snefactor | [mm/iN/mm3] | 0,018 | 0,019 | 0,019 | 0,020 | 0,022 | 0,023 | 0,024 | 0,025
Temperature range Il: |Oofactor | [mm/(N/mm?) | 0,013 | 0,014 | 0,014 [ 0,015 | 0,016 [ 0,016 | 0,018 | 0,018
50°C/72°C By.factor | [mm/(N/mm3)] | 0,052 | 0,053 | 0,055 | 0,058 | 0,062 | 0,065 | 0,088 | 0,070
Temperature range lll: |dugfactor | [mm/(N/imm?) | 0,013 | 0,014 | 0,014 [ 0,015 [ 0,016 [ 0,016 | 0,018 | 0,018
60°C/80°C Sn.facior | [mm/(N/mm®)] | 0,052 | 0,053 | 0,055 | 0,058 | 0,062 | 0,085 | 0,068 | 0,070

Uncracked concrete under static and quasi-static action fora warking life of 100 years
Temperature range I: |Onofactor | [mm/(N/mm?)] [ 0,011 [ 0,012 [ 0,012 [ 0,013 [ 0,014 [ 0,014 | 0,015 | 0,015

24°CI40°C By.factor | [mmi(N/mm?)] | 0,020 | 0,021 | 0,021 | 0,023 | 0,024 | 0,025 | 0,026 | 0,027
Temperature range IIl: |onofactor | [mmi(N/mm=)] [ 0,013 | 0,014 | 0,014 | 0,015 [ 0,016 | 0,016 [ 0,018 | 0,018
50°CI72°C Sy factor | mmi(N/mm3) | 0,038 | 0,039 | 0,040 | 0,043 | 0.045 | 0,047 | 0,049 | 0,051
Temperature range lll: |dnpfactor | [mmi(N/mm2)] [ 0,013 [ 0,014 | 0,014 | 0,015 | 0,016 | 0,016 [ 0,018 [ 0,018
60°C/80°C yfactor | [mm/(N/mm3)] | 0,038 [ 0,039 | 0,040 | 0,043 | 0,045 | 0,047 [ 0,049 | 0,051

1) Calculation of the displacement:  Sno = Sne-factor - . 8nw = Snefactor - 1. 1 action bond stress for tension

Table C20: Displacements under shear load" for all drilling methods

Threaded rod [ M8 | m10 [ m2 [ mie [ m20 | m24 | m2z | m3o
Uncracked and cracked concrete under static and quasi-static action for a working life of 50 and 100 years

All temperature Byg-factor [mm/kN] 0,06 | 0,06 | 0,05 | 0,04 | 0,04 | 0,03 | 0,03 | 0,03
ranges By factor [mm/kN] 0,09 | 008 | 0,08 | 006 | 0,06 | 0,05 | 005 | 0,05

1) Calculation of the displacement  &vo = Svo-factor -V, 8we = Sv=-factor - V; V. action shear load
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Table C21: Displacements under tension load" in hammer drilled holes (HD), comp. air

drilled holes (CD) and in hammer drilled holes with hollow drill bit (HDB)
Internal threaded anchor rods | 1IG-M6 | 1G-M8 [ IG-M10 | IG-M12 | IG-M16 | 1G-M20
Uncracked concrete under static and quasi-static action for a working life of 50 and 100 years

Temperature range |: | Sng-fector [mm/(Nimm3)] | 0,020 | 0030 | 0033 | 00385 | 0038 | 004
24°C/40°C By -Factor [mm/(Nfmm?)] | 0,020 | 0030 | 0033 | 0035 | 0038 | 0041
Temperature range II: | Sng-factor [mm/iNimm3)] | 0039 | 0040 | 0044 | 0047 | 0051 | 0055
50°C/72°C BpTaCtor [mm/(N/mm?)] | 0,045 | 0051 | 0055 | 0,05 | 0,084 | 0070
Temperature range Ill: | Syofactor [nm/(N/mm?)] | 0039 | 0040 | 0044 | 0047 | 0051 | 0055
60°C/80°C By.-factor [mm/(N/mm®)] | 0049 | 0051 | 0055 | 0050 | 0,064 | 0070
Cracked concrete under static and quasi-static action for a working life of 50 and 100 years
Temperature range I: | Sngfactor [mm/(N/mm3] | 0071 | 0072 | 0074 | 0076 | 0,079 | 0,082
24°CI40°C B,-factor [mm/N/mm3] | 0,115 | 0122 | o128 | 04135 | 0142 | 017
Temperature range Il: | 8no-factor [mm/(N/mm®] | 0,096 | 0096 | 0099 | 0,102 | 0,106 | 0,110
50°C/72°C 8- factor [mm/(N/mm3)] | 0,154 | 0163 | 0172 | 0181 | 0,189 | 0,229
Temperature range Ill: | o factor [mm/(N/mm3] | 0,095 | 0,096 | 0099 | 0,102 | 0,106 | 0,110
B0°C/80°C By factOr [mm/i(N/mm®)] | 0,154 | 0163 | 04172 | 0181 | 0,189 | 0,229

1) Calculation of the displacement. 8o = Sno-factor - T, 8nw = Snefactor -1, T action bond stress for tension

Table C22: Displacements under tension load? in diamond drilled holes (DD)

Internal threaded anchor rods | 1G-M6 | 1G-M8 [ IG-M10 | 1G-M12 | IG-M16 [ IG-M20
Cracked and uncracked concrete under static and quasi-static action for a working life of 50 years

Temperature range |1 | 8ng-factor [mm/(N/mm3)] | 0,012 0,012 0,013 0,014 0,014 0,015
24°C/40°C Byfactor [mm/(N/mm3)] | 0,019 0,019 0,020 0,022 0,023 0,025
Temperature range Il: | Sno-factor [mm/(N/mm?)] | 0,014 0,014 0,015 0,016 0,016 0,018
50°Cf72°C 8p-factor [mm/(N/mm?)] 0,053 0,055 0,058 0,062 0,065 0,070
Temperature range Ill: | Sng-factor [mm/(N/mm2)] | 0,014 | 0,014 0015 | 0,016 0,016 | 0,018
60°C/80°C En.factor [mm/(N/mm?)] | 0,053 0,055 0,058 0,062 0,065 0,070
Uncracked concrete under static and quasi-static action for a working life of 100 years
Temperature range |: | Syg-factor [mm/(N/mm?)] | 0,012 0,012 0,013 0,014 0,014 0,015
24°C/40°C &-factor [mm/(N/mm?)] | 0,021 0,021 0,023 0,024 0,025 0,027
Temperature range Il: | Snofactor [mm/(N/mm?3)] | 0,014 0,014 0,015 0,016 0,016 0,018
50°C/72°C 8),,,-factor [mm/(N/mm3)] | 0,039 0,040 0,043 0,045 0,047 0,051
Temperature range Ill: | Sng-factor [mm/(N/mm?3)] | 0,014 0,014 0,015 0,016 0,016 0,018
60°C/80°C &,.0-factor [mm/(N/mm?)] | 0,038 0,040 0,043 0,045 0,047 0,051

1) Calculation of the displacement:  8no = dno-factor - T, 8m= = Sno-factor - 7, © action bond stress for tension

Table C23: Displacements under shear load" for all drilling methods

Internal threaded anchor rods | 1Gms | 1G-M8 [ 1G-M10 [ IG-M12 | IG-M1s | 1G-M20
Uncracked and cracked concrete under static and quasi-static action for a working life of 50 and 100 years

All temperature | Svorfactor [Mm/kN] 0,07 0,08 0,06 0.05 0,04 0,04
ranges Bye-Factor [mm/kN] 0,10 0,09 0,08 0,08 0,06 0,06

1) Calculation of the displacement  &vwo = dwo-factor -V,  8ve = dv=-factor -V, V: action shear load
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Table C24: Displacements under tension load" in hammer drilled holes (HD), comp. air
drilled holes (CD) and in hammer drilled holes with hollow drill bit (HDB)

Reinforcing bar (28 [@10]@12|@14]@16]@ 20 @242 25> 28 | @ 32|36 [@ 40
Uncracked concrete under static and quasi-static action for a working life of 50 and 100 years

Temp.-range |Snofactor | [mm/(N/mm?)]|0,028|0,029/0,030)0,031/0,033|0,035|0,038|0,038|0,040|0,043(0,045|0.047
I: 24°C/A0°C (5, factor |[mm/(N/mm?3)]|0,028(0,029|0,030|0,031|0,033|0,035|0,038|0,038|0,040(0,043|0,045|0,047
Temp.-range [Snofactor |[mmy(N/mm?)]|0,038|0,039|0,040|0,042|0,044|0,047 0,051 0,051 |0,054 0,058 |0,060| 0,063
1: 50°C/72°C |3, factor |[mm/(N/mm?)]|D,047|0,049|0,051|0,053|0,055|0,069 0,065 |0,065|0,068|0,072|0,074 |0,079)
Temp.-range  |Sngfactor | [mmy(N/mm?)] |0,038|0,039(0,040 |0,042|0,044|0,0470,051|0,051 0,054 0,058 |0,060| 0,063
Il 60°C/80°C |5y factor | [mmy(N/mm>)]|0,047|0,049|0,051|0,053 |0,055|0,059|0,065|0,065|0,068 [0,072(0,074|0,079
Cracked concrete under static and quasi-static action fora working life of 50 and 100 years
Temp.-range [|Sng-factor | [mm/(N/mm®)]|0,069(0,071/0,072|0,073 0,074|0,076|0,079|0,079 0,081 |0,084
1:24°C/A0°C (5, factor |[mm/(N/mm?)]|0,115(0,122/0,128|0,135|0,142(0,155|0,171|0,171/0,1810,194
Temp.-range |Gnofactor | [mm/(N/mm2)]|0,092|0,095/0,096|0,098 |0,099|0,102|0,1060,106|0,109|0,113
I: 50°C/72°C  |§y, factor |[mm/(N/mm3=)][0,154|0,163(0,172(0,181(0,189(0,207|0,229|0,229|0,242 (0,260
Temp.-range  |Sngfactor | [mm/(N/mm?)] |0,092|0,095|0,096|0,098 0,099|0,102|0,106|0,106|0,109|0,113
Il 60°C/80°C |5, factor |[mmy(N/mm3)]|0,154|0,163|0,172(0,181|0,188|0,207|0,229(0,229|0,242|0,260

1) Calculation of the displacement:  &wno = 8no-factor -, 8w = Snefactor -1, <« action bond stress for tension
2) No performance assessed

2}

Table C25: Displacements under tension load? in diamond drilled holes (DD)

Reinforcing bar |8 [@10|@12[@14[@16]|@20|@ 24| @ 25| 28| @ 32[@ 36 [@ 40
Uncracked concrete under static and quasi-static action for a working life of 50 years

Temp-range |Swofactor | [mmiN/mm?)]|0,008|0,009|0,009| 0,01 [0,011]0,012[0,013{0,013]0,014]0,015|0,016|0,017
I: 24°C/40°C dy~factor | [mm/A(N/mm?)]|0,018|0,018(0,019|0,020|0,021|0,024|0,027|0,027|0,028|0,031|0,032|0,034
Temp-range [Swofactor | [mmiN/mm?)] 0,009|0,011|0,011{0,012(0,013(0,014[0,015{0,015]0,016(0,018|0,019|0,020
0:50°C/72°C |5y, factor | [mm/(N/mm?)] |0,048 |0,051|0,054|0,058 |0,061|0,068|0,076|0,076|0,081|0,088|0,090|0,097
Temp.-range |Sno-facter | [mm/(N/mm=)]|0,009|0,011|0,011|0,012(0,013|0,014|0,015/0,015|0,016|0,018|0,019 (0,020
NI: 60°C/80°C (3, factor |[mmi(N/mm32)] 0,048 |0,051|0,054|0,058|0,061|0,068|0,076(0,076|0,081|0,088|0,090|0,007
Uncracked concrete under static and quasi-static action for a working life of 100 years
Temp-range |Snofactor |[mm/(N/mm?)] 0,008 0,009(0,009(0,010(0,011/0,012|0,013|0,013|0,014/0,015/0,016|0,017
I: 24°C/40°C B.factor | [mm/(N/fmm?)]|0,018(0,020(0,021(0,022|0,024| 0,0260,029|0,022|0,031 (0,034 (0,035|0,037
Temp-range |Snofactor | [mmi(N/mm?)]|0,009]0,011{0,011]0,012/0,013]0,014[0,015|0,015]0,016|0,018]0,019]0,020
II: 50°C/72°C |5, factor [ [mm/(N/mm?)]|0,035(0,037|0,040(0,042(0,045|0,049(0,055|0,055 |0,059|0,064|0,066|0,070
Temp.-range |Snofactor |[mmi(N/mm?)]|0,009/0,011(0,011]0,012(0,013(0,014[0,015/0,015/0,016]0,018|0,019]0,020
lll: 60°C/BO°C 5, factor |[mmi(N/mm2)] |0,035|0,037|0,040|0,042|0,045(0,049|0,055/0,055(0,059|0,064|0,066|0,070
1) Calculation of the displacement:  no = Sno-factor -1, 8me = Sne-factor - T, 1 action bond stress for tension

Table C26: Displacements under shear load') for all drilling methods
Reinforcing bar | @8 [@10][@12]|214|@16|o20| @24 |z 25| 028 @32 [ 36 [ 240
Uncracked and cracked concrete under static and quasi-static action fora wnrking life of 50 and 100 years
All temperature | Syg-factor | [mm/kN] | 0,06 | 0,05 | 0,05 | 0.04 | 0,04 | 0,04 | 0,03 | 0,03 | 0,03 | 0,03 | 0,03 | 0,03
ranges Sy factor | [mmvkN] | 0,09 | 0,08 | 0,08 | 0,06 | 0,06 | 0,05 | 0,05 | 0,05 | 0,04 | 0,04 | 0,04 | 0,04
1) Calculation of the displacement  &vo = dvwo-factor -V, 8ve = 8ve-factor - V:  V: action shear load
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Table C27: Characteristic values of tension loads under seismic action
(performance category C1) for a working life of 50 years

Threaded rod [ m8 [ m10 ] m12 | m16 | m20 | m24 | m27 | m30
Steel failure

Characteristic tension resistance NRk,s,64,C1 [kN] 1,0 " Npg s

Partial factor YMs,N [ see Table C1

Combined pull-out and concrete failure

Characteristic bond resistance in cracked and uncracked concrete C20/25 in hammer drilled holes (HD), compressed air
drilled holes {CD) and in hammer drilled heles with hollow drill bit (HDB)

% . I: 24°C/40°C Dry, wet TRk,eq,C1 [N'mm? | 70| 70| 85| 85| 85| 85| 85| B85

S . gne o concrete and

ag:_E II: 50°C/72°C flooded bore | ‘R=a.C1 [N'/mm? | 60 | 60| 70 | 70| 70 70| 70| 70
i 111:60°C/80°C hole TRk,eq,C1 [N'mm? | 50 | 50 | 50 | 45 | 45| 45| 45| 45

Increasing factors for concrete Yo [1 1,0

Characteristic bond resistance depending . - Vet

on the concrete strength class Rk.eq,C1 ¢ “Rkeq,C1,(C20/25)

Installation factor

for dry and wet concrete (HD; HDB, CD) v [ 10
for flooded bore hole (HD; HDB, CD) ins1 3 1.2
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Table C28: Characteristic values of tension loads under seismic action
(performance category C1) for a working life of 100 years

Threaded rod [ m8 [ m10] m12] m16 [ M20 | M24 | M27 | m30
Steel failure
Characteristic tension resistance NRis.eq.C1 [kN] 1,0« Ny 5
Partial factor TMs,N [-] see Table C1
Combined pull-out and concrete failure
Characteristic bond resistance in cracked and uncracked concrete C20/25 in hammer drilled holes (HD), compressed air
drilled holes (CD) and in hammer drilled heles with hollow drill bit (HDB)
S . I: 24°C/40°C Dry, wet TRk,eq,C1 [Nfmm? | 65 | 65| 75| 75| 75| 75 75| 75
B S enery7ae concrete and
ué-a_ 5 1l: 80°C/72°C flooded bore | "Rk.€9.C1 [N'mm? | 55 | 565 | 65 | 65 | 65| 65| 65| 65
2 :60°C/80°C s TRk,eq,C1 [NNmm? | 50 | 50 | 50 | 45| 45| 45| 45| 45
Increasing factors for concrete Ye [ 1,0
Characteristic bond resistance depending . = -
on the concrete strength class Rk.eq,C1 Ve ” TRkeq,C1,(C20/25)
Installation factor
for dry and wet concrete (HD; HDB, CD) i 1,0
for flooded bore hole (HD; HDB, CD) inst [ 1,2
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Table C29: Characteristic values of shear loads under seismic action
(performance category C1) for a working life of 50 and 100 years

Threaded rod | M8 | m10 | m12 | 16 | M20 | M24 | m27 | Mm30
Steel failure

Characteristic shear resistance

(Seismic C1) VRkseact | [KN] 070 Vog, ¢

Partial factor TMsv [ see Table G1

Factor for annular gap %gap [ 051,00

Annex A 3 is recommended.

1) Value in brackets valid for filled annular gab between fastener and clearance hale in the fixture. Use of special filling washer

Sika AnchorFix-3040 for concrete
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Table C30: Characteristic values of tension loads under seismic action
(performance category C1) for a working life of 50 years

Reinforcing bar |@8[@10]@12|@14]|@ 16| @ 20[@ 24| @ 25 @ 28] @ 32
Steel failure
Characteristic tension resistance Nrkseqci| [KN] 1,0 Ag+ Ty
Cross section area A mm7 | 50 [ 79 [ 113 ] 154 [ 201 | 314 | 452] 491 | 616 804
Partial factor TMs,N [ 147
Combined pull-out and concrete failure
Characteristic bond resistance in cracked and uncracked concrete C20/25 in hammer drilled holes {HD), compressed air
drilled holes {CD) and in hammer drilled holes with hollow drill bit (HDB)
% . I: 24°C/40°C Dry, wet TRkeqc1 |[Nfmm?| 70 (70| 85|85|85|85|85|85) 85|85
B8 | cnenrroen | CONCTEte and
ég :50°C/72°C | oo i bore | “Rkeact |[Nfmm?| 60| 6,0 | 70| 70| 70| 70| 70| 70| 70| 7,0
i :e0°creorc | Mole TRkeq,C1 [[NfmmM?]| 4,5 45| 45| 45| 45| 45| 45| 45| 45| 45
Increasing factors for concrete Yo [ 1,0
Characteristic bond resistance
depending on the concrete strength TRk,eq,C1 = W * TRk,eq,C1,(C20/25)
class
Installation factor
for dry and wet concrete (HD:; HDB, 10
CD) Tinst H :
for flooded bore hole (HD; HDB, CD) 1,2

1) £ shall be taken from the specifications of reinforcing bars
2) in absence of national regulation
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Table C31: Characteristic values of tension loads under seismic action
(performance category C1) for a working life of 100 years

Reinforcing bar |@8[@10]@12|@14]|@ 16| @ 20[@ 24| @ 25 @ 28] @ 32
Steel failure

Characteristic tension resistance NRkseqci| [kN] 10 Ay Ty

Cross section area A mm7 | 50 [ 79 [ 113 ] 154 [ 201 | 314 | 452] 491 | 616 804
Partial factor Fits, N [ 1,42

Combined pull-out and concrete failure
Characteristic bond resistance in cracked and uncracked concrete C20/25 in hammer drilled holes {HD), compressed air
drilled holes {CD) and in hammer drilled holes with hollow drill bit (HDB)

% . I:24°C/40°C Dry, wet TRkeqct1 [[Nfmm?{ 65| 65| 75| 75(75|75|75|75|75]|75
85 | cnenoen | CONCTEte and
é E II: 50°C/72°C flooded bore | “Rk2A.CT [N/mm? | 55| 55| 65| 65| 65| 65|(65| 65| 65|65
@ 111:60°C/80°C hol8 TRkeqC1 |[[NfmmM?| 4,5 45| 45| 45| 45| 45| 45| 45| 45| 45
Increasing factors for concrete We [ 1,0
Characteristic bond resistance
depending on the concrete strength TRk,eq,C1 = W * TRk,eq,C1,(C20/25)
class
Installation factor
for dry and wet concrete (HD; HDB, 10
D) inst H :
for flooded bore hole (HD; HDB, CD) 1,2
1 fLix shall be taken from the specifications of reinforcing bars
2} in absence of national regulation
Sika AnchorFix-3040 for concrete
Performances Annex C 25
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Table C32: Characteristic values of shear loads under seismic action
(performance category C1) for a working life of 50 and 100 years

Reinforcing bar

|@B |010|012|0 14|0 15|020‘924’ @25 | 28 | @32

Steel failure

Characteristic shear resistance VRkseqct| [kNI 0,35 Ag

Cross section area Ag [mm3 | 50 | 79 | 113| 154| 201 | 314‘ 452‘ 491 | 616 | 804
Partial factor TMs,V [ 1,52

Factor for annular gap Cgap [ 0,5(1,00¥

2) in absence of national regulation

Annex A 3 is recommended.

1 £, shall be taken from the specifications of reinforcing bars

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

Sika AnchorFix-3040 for concrete
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Table C33: Characteristic values of tension loads under seismic action
(performance category C2) for a working life of 50 and 100 years

Threaded rod [ M2 ] m1s [ mM20 | m24 | M27 | M30

Steel failure

Characteristic tension resistance,
Steel, strength class 8.8

Stainless Steel A4 and HCR, Nreseqcz | [KN] 1.0+ Nrys
Strength class 270
Partial factor YMs. N - see Table C1

Combined pull-out and concrete failure

Characteristic bond resistance in cracked and uncracked concrete C20/25 in hammer drilled holes (HD), compressed air
drilled holes (CD) and in hammer drilled holes with hollow drill bit (HDB)

S " I: 24°C/40°C Dry, wet TRk,eq,C2 [N/mim?] 538 48 50 5.1 48 5.0
B8 | rqorproen | cOncrete and
§§ Il: 50°C/72°C flooded pore | "Rk.eaC2 [Nfmm? | 5,0 4,1 43 44 4,1 43
= lI:60°C/80°C fiole TRk,80,62 INmm? | 1.9 16 1.6 17 15 16

Increasing factors for concrete We [ 1,0

Characteristic bond resistance depending . = W't

on the concrete strength class Rk,eq,C2 ¢ * TRk eq,C2,(C20/25)

Installation factor

for dry and wet concrete (HD; HDB, CD) v H 1,0

for flooded bore hole (HD; HDB, CD) inst 1,2

Table C34: Characteristic values of shear loads under seismic action
(performance category C2) for a working life of 50 and 100 years

Threaded rod I M12 | M16 | M20 | M24 | M27 | M30
Steel failure

Characteristic shear resistance

Steel, strength class 8.8 .

Stainless Steel A4 and HCR, VRkseqcz | KNI 0,70 Vopys

Strength class 270

Partial factor s,V [ see Table C1

Factor for annular gap Ugap 8] 0,5 (1,001

1) Value in brackets valid for filled annular gab between fastener and clearance hole in the fixture, Use of special filling washer
Annex A 3 is recommended.
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Table C35: Displacements under tension load (threaded rod)

Threaded rod | m12 [ m16 | m2e | m24 | m27 | mao

Uncracked and cracked concrete under seismic action (performance category C2)
for a working life of 50 and 100 years

I azy —

5"-"”""2‘5“) mm] | 021 | 028 | 027 | 036 | 092 | 070
All temperature ranges SN’B“'CZ‘DLS) -

N.eq,C2{100%) [mm] | 054 | 051 | 054 | 083 | 1,70 | 082

3N,6q,C2(ULS)

Table C36: Displacements under shear load (threaded rod)

Threaded rod | m12 | mis | m20 | m24 | m27 | m30

Uncracked and cracked concrete under seismic action (performance category C2)
for a working life of 50 and 100 years

g'e“'cz‘m%)' mm | 3.1 34 35 | 42 | 40 | 38
All temperature ranges av,eq,cz(DLS) -

129,C2(100%) [mm] | 60 76 73 | 109 | 111 | 12

B\ eq,C2(ULS)
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Table C37: Characteristic values of tension and shear loads under fire exposure in
hammer drilled holes (HD), compressed air drilled holes (CD) and in hammer
drilled holes with hollow drill bit (HDB)

Threaded rod | M8 | M10 | M12 | M16 | M20 | M24 | M27 | 30
Steel failure

Characteristic tension Fire 30 1,1 1,7 | 30 | 57 | 88 | 12,7 | 16,5| 20,2
resistance; Steel, Stainless exposure 60 09 1,4 23| 42 66 | 95 | 12,4 | 15,1
Steel A2, A4 and HCR, Nriss | TkN] [SPOS

strength class 5.8 resp. 50 [min] 90 07| 10| 18| 30 | 47 | 67 | 87 | 107
and higher 120 05 0,8 1,2 2,2 34 49 6,4 79

Characteristic bond resistance in cracked and uncracked concrete C20/25 up to C50/60 under fire conditions for a
given temperature 8

f <23°C 1,0
Temperature reduction ) o = 01598
factor K o(6) [1 [23°C <0 =278°C 150,28 - ©-159% <10
0 >278°C 0,0
1,0
08
é 0,6
=
5
E 04
s
S
3 02
&
0,0 e i
0 50 100 150 200 250 300 350
Temperature 8 [°C]
Characteristic bond
resistance for a given TRk (0) [N/mm2] ke p(6) * tRk‘cr,(CZO,'ZS)“
temperature (8)
Steel failure without lever arm
Characteristic shear - 30 11 17| 30| 57| 88 | 127|165 | 202
resistance; Steel, Stainless exposure 60 09 14 23 42 6.6 95 | 124 | 15,1
Sierl s ohs and HER, VRks | RN e 90 | 07| 10| 16| 30| 47| 67 | 87 | 107
slreng_th class 5.8 resp. 50 (min] ; ) 1, ) ) ) ) 10,
and higher 120 | 05| 08 | 1,2 | 22 | 34 | 49 | 64 | 79
Steel failure with lever arm
Characteristic bending - 30 11| 22 | 47 | 120 234 | 40,4 | 59,9 | 81,0
moment; Steel, Stainless 5 exposure| 60 | 09 | 18 | 35 | 90 | 17,5 303 | 449 | 60,7
b ahe e g AT Mrksi | NI fime 90 | 07| 13| 25| 63| 123|213 316|427
strength class 5.8 resp. 50 [min] , ’ s ' ' 1, s )
and higher 120 | 05| 1,0 | 18| 47 | 91 | 157 | 233|315

] TRk, er,(C20/25) Characteristic bond resistance for cracked concrete for concrete strength class C20/25 for the relevant
temperature range and working life.
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Table C38: Characteristic values of tension and shear loads under fire exposure in
hammer drilled holes (HD), compressed air drilled holes (CD) and in hammer
drilled holes with hollow drill bit (HDB)

Internal threaded anchor rods | 1G-M6 | 1G-M8 | 1G-M10 | 1G-M12 | 1G-M16 | 1G-M20
Steel failure

- i : 30 0,3 1.4 1,7 3,0 L 8,8
Characteristic tension Fire
resistance; Steel, Stainless | [KN] exposure| 60 0,2 0,9 1,4 2,3 4,2 6,6
Steel A4 and HCR, strength | Rk time 90 0,2 07 1,0 1,6 3,0 47
class 5.8 and 8.8 resp. 70 [min]

120 0,1 05 0,8 1,2 2,2 3,4

Characteristic bond resistance in cracked and uncracked concrete C20/25 up to C50/60 under fire conditions for a
given temperature @

_ 0<23°C 10
]Ia‘-::’t‘;?era‘”re e kip® | [ [23°C <@ =278°C 150,28 - 9-15%8< 10
0 >278°C 00

Reduction Factor ky(8) [-]

Q 50 100 150 200 250 300 350
Temperature 6 [°C]

Characteristic bond
resistance for a given ) [N/mm2] K, p(©) * Triccr, (c20/25) "
temperature (8)
Steel failure without lever arm
30 0 1 1.7 3,0 7 8,8
Characteristic shear Fire 9 L z ! 5 .
resistance; Steel, Stainless |, [kN] [eXPosure 60 0,2 0,9 1,4 2,3 4,2 6,6
Steel A4 and HCR, strength | = RS 11 time 90 02 07 10 16 3.0 47
| 5.8and 8.8 .70 i
RERSSEESLER Ml ™20 | 01 | 05 | 08 | 1.2 | 22 | 34
Steel failure with lever arm
30 0,2 11 2,2 47 | 120 | 234
Characteristic bending Fire
moment; Steel, Stainless MO [Nmj[eXPOsure 60 0,2 0.9 1,8 3,6 9,0 17.5
Steel A4 and HCR, strength |~ Ris/fi time 90 0,1 07 1.3 25 6,3 12,3
| 58and 8.8 .70 i
i minl %0 [ o1 05 | 10 | 18 | 47 | oi

n Rk, cr,(C20/25) Characteristic bond resistance for cracked concrete for concrete strength class C20/25 for the relevant
temperature range and working life.

Sika AnchorFix-3040 for concrete

Performances Annex C 30

Characteristic values of tension and shear loads under fire exposure (internal threaded
anchor rod )
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Table C39: Characteristic values of tension and shear loads under fire exposure in
hammer drilled holes (HD), compressed air drilled holes (CD) and in hammer
drilled holes with hollow drill bit (HDB)

Reinforcing bar | 82102 12| @ 14| @ 16| 020 @ 24| 0 25| & 28] @ 32
Steel failure

30 05|12|23|31|40|63|90]|98/(123| 161

Characteristic tension . | engm 60 |05|10|17)|23|30|47 68|74|92) 121
resistance; BSt 500 Al time[minj| 90 | 04| 08| 15|20|26|41|59)|64]|80]105

120 |03 | 06| 11|15|20|31| 45|49 62| 80
Characteristic bond resistance in cracked and uncracked concrete C20/25 up to C50/60 under fire conditions for a
given temperature 6

0 < 25°C 10
Temperature reduction o o -1,598
Foafor ki p(9) [1 |25°C <9 <278°C 176,37-9-15%8 <10
0 >278°C 0,0

Reduction Factor k(8) [-]

0 50 100 150 200 250 300 350
Temperature 8 [°C]

Characteristic bond
resistance for a given TR (0) [N/mm?] Ke,p(6) * TRk cric20125) "
temperature (8)
Steel failure without lever arm

30 05|12|23|31|40| 63|90 98(123)| 161

ot Fire 60 | 05[10|17|23|30|47 68| 74|92 121
Chg;tactenfsgcsfr;%%r VRksh | [kN]|exposure
resistance; time [min]| 90 [ 04|08 15]|20|26|41[59]|64)|80|105

120 |03 |06 |11|15|20|31| 45|49 62| 80

Steel failure with lever arm

30 | 06|18/|41|65]|97/|188|326|368(51,7| 77,2

Characteristic bending | 0 Fire 60 | 05153148 72[141]24,4|276|388| 57,9
) Rksfi | [NmM]| exposure
moment; BSt 500 i time[minj| 90 | 0412 |26|42|63|123(21,2|239|336| 502

120 | 03| 08| 20|32|48| 94 163|184|259| 38,6
M R er (C20/25) characteristic bond resistance for cracked concrete for concrete strength class C20/25 for the relevant
temperature range and working life.

Sika AnchorFix-3040 for concrete

Performances Annex C 31
Characteristic values of tension and shear loads under fire exposure (reinforcing bar)
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8 DOCUMENTAZIONE TECNICA APPROPRIATA E/O DOCUMENTAZIONE TECNICA
SPECIFICA

La prestazione del prodotto sopra identificato € conforme all'insieme delle prestazioni
dichiarate. La presente dichiarazione di responsabilita viene emessa, in conformita al
regolamento (UE) n. 305/2011, sotto la sola responsabilita del fabbricante sopra
identificato.

Firmato a nome e per conto del fabbricante da:

Name : Viviana Sala Name : Luigi Perrino

Function: PE Refurbishment Function: Head of R&D Quality Control
At Castel D’Azzano At Castel D’Azzano

on 09 June 2026 on 09 June 2026

End of information as required by Regulation (EU) No 305/2011
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LABEL CE COMPLETA

26

Sika Services AG, Zurich, Switzerland

DoP No. 54007967

EAD 330499-02-0601-v01

Notified Body 2873

Sistema di ancoraggio con barre filettate e d’armatura post istallate mediante Sika AnchorFix®-3040

Table A1:

Materials

Part] Designation

[Material

- zinc plated

=25um

Steel, zinc plated (Steel acc. to EN I1SO 683-4:2018 or EN 10263:2017)
acc. to EN 1SO 4042:2022 or
- hot-dip galvanised 240 pum acc. to EN ISO 1461:2022 and EN ISO 10684:2004 + AC:2008 or

Product description
Materials threaded rod, Intemal threaded anchor rod and filling washer

-_sherardized 2 45 uym_acc. to EN ISO 17668:2016
Characteristic steel Characteristic steel Elongation at
Property class ultimate tensile strength | yield strength fracture
4.6 |fyk = 400 Nfmm? fyk = 240 Nimm? Ag > 8%
L] 2 = 2 9,
1 |Threaded rod 4.8 |fyk = 400 N/mm fyk 320 N/mm Ag > 8%
ace. to 5.6 | fyk = 500 N/mm? fyk = 300 Nimm? Ag > 8%
ENISO 898-1:2013
5.8 |fyk = 500 Nfmm? fyk = 400 Njmm?* A5 > 8%
8.8 | fuk = 800 Nfmm? fyi = 640 Nimm? Agz 129%3)
ace. to 4 |for anchor rod class 4.6 or 4.8
2 |Hexagon nut ; i 5 | for anchor rod class 5.6 or 5.8
ENIR G062 2082 for anchor rod class 8.8
2a |washer Steel, zinc plated, hot-dip galvanised or sherardized
(e.g.: EN ISO 887:2006, EN ISO 7089:2000, EN 1SO 7093:2000 or EN ISO 7094:2000)
3b_|Filling washer Steel, zinc plated, hot-dip galvanised or sherardized
Property class Characteristic steel Characteristic steel Elongation at
sl rsaded pe! ultimate tensile strength |yield strength fracture
4 |anchor rod acc. to 5.8 | fuk = 500 N/'mm? fyk = 400 Nimm? As > 8%
ENISO 898-1:2013 g8 |f,, = 80D N/mm? fyk = 640 N/mm? Ag > 8%
Stainless steel A2 (Material 1.4301/1.4307 / 1.4311 / 1.4567 or 1.4541, acc. to EN 10088-1:2023)
Stainless steel A4 (Material 1.4401 / 1.4404 / 1.4571 / 1.4362 or 1.4578, acc. to EN 10088-1:2023)
High corrosion steel (Material 1.4529 or 1.4565, acc. to EN 10088-1:2023)
Characteristic steel Ci istic steel Elongation at
Property class ultimate tensile strength |yield strength fracture
50 |fuk =500 Nfmm? fyk = 210 N/mm? A5 =8%
1 |Threaded rod™) oqe 4 70 tuk 700 Nimme? ryk 450 N/mm? A5 12%3)
X = = >
EN SO 3506-1:2020 - | UK vk 52 12%
80 [fuk = 800 N/mm? fyk = 800 Nimm? Ag = 12%3)
ace. 1o 50 |for anchor rod class 50
2 |Hexagon nut!4) ; g 70 [for anchor rod class 70
EN IS0 3506-1:2020 80 |for anchor rod class 80
A2: Material 1.4301 / 1.4307 / 1.4311 / 1.4567 or 1.4541, acc. to EN 10088-1:2023
3a |washer A4: Material 1.4401 / 1.4404 / 1.4571 / 1.4362 or 1.4578, acc. to EN 10088-1:2023
HCR: Material 1.4529 or 1.4565, acc. to EN 10088-1:2023
(e.g.: EN SO 887.:2006, EN ISO 7089:2000, EN 1SO 7093:2000 or EN SO 7094:2000)
3b |Filling washer Stainless steel A4, High corrosion resistance steel
Property class Characteristic steel Characleristic steel Elongation at
Intemal threaded pe ultimate tensile strength | yield strength fracture
4 anchor rod 1)2) acc. 1o 50 |fyk =500 N/mm? fyk= 210 N/'mm? Ag > 8%
EN IS0 3506-1:2020 79 |f,, = 700 N/mm? fyic = 450 Nimm? Ag > 8%
1) Property class 70 or 80 for anchor rods and hexagon nuts up to M24 and Internal threaded anchor rods up to IG-M16
2) for IG-M20 only property dass 50
3) Ay > 8% fracture elongation if no use for seismic performance category C2
4) Property class 80 only for stainless steel Ad and HCR
Sika AnchorFix-3040 for concrete
Annex A 4
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Reinforcing bar: ¢8 up to @40

Minimum value of related rip area fg ;, according to EN 1992-1-1:2004 + AC:2010
Rib height of the bar shall be in the range 0,05d < h;, < 0,07d
(d: Nominal diameter of the bar; h;,: Rib height of the bar)

Table A2: Materials Reinforcing bar

Partl Designation I Material

Rebar

Bars and rebars from ring class B or C

fy

fuk = fi = kefye

Reinforcing steel according to
EN 1992-1-1:2004 + AC:2010, Annex C

« and k according to NDP or NC| according to EN 1992-1-1/NA

Specification of the intended use
Fasteners subject to (Static and quasi-static loads):

Working life 50 years

Working life 100 years

in concrete C20/25 to C80/105 with

out fibers

and in concrete C20/25 to C50/60 with fibersS)
. uncracked cracked uncracked cracked
Base material concrete concrete concrete concrete
HD: Hammer drilling
HDB: Hammer drilling with M8 to M30, M8 to M30,
hollow drill bit 28 to @32, 28 to @32,
CD: Compressed air drilling 1G-M6 to IG-M20 1G-M6 to IG-M20
HD: Hammer drilling No performance No performance
CD: Compressed air drilling 236 to 240 assessed 1236 to @40 assessed
M8 to M30, M8 to M30
s ) i
DD: Diamond drilling @Blo 40, | mﬁ:" %35204) 28 to 2340, N°§::e°’ma“°e
1G-M§ to 1G-M20 i s [G-M6 to I1G-M20
I -40°C to +40°C" It -40°C to +40°C"
Temperature Range: II:  -40°C to +72°C? II:  -40°C to +72°C2
Il -40°C to  +80°C¥ Il -40°C to  +80°C¥

Fasteners subject to (seismic action):

Perfermance Category C1

Performance Category C2

Base material

Cracked and uncracked concrete C20/25 to C50/60 with and without fibersS)

HD: Hammer drilling

HDB: Hammer drilling with
hollow drill bit

CD: Compressed air drilling

M8 to M30,
218 to @32

M12 to M30

DD: Diamond drilling No performance assessed

No performance assessed

I: -40°C to  +40°C" I:
Temperature Range: Il: -40°C to +72°C? II:
l:  -40°C to  +80°C¥ l:

-40°C fo +40°CY
-40°C fo +72°C?
-40°C fo  +80°C¥

Fasteners subject to (fire exposure):

Base material

Cracked and uncracked concrete C20/25 to C90/105 without fibers
and in cracked and uncracked concrete C20/25 to C50/60 with fibersS)

HD: Hammer drilling

HDB: Hammer drilling with g: :g ggg‘
holiow,dni. bt 1G-M8 to 1G-M20

CD: Compressed air diilling

DD: Diamond drilling No performance assessed

I: -40°C to +40°C"
II: -40°C to +72°C2
lll: - 40°C to +80°C®

Temperature Range:

1) (max. long-term temperature +24°C and max. short-term temperature +40°C)

2) (max. long-term temperature +50°C and max. short-term temperature +72°C)

3) (max. long-term temperature +80°C and max. short-term temperature +80°C)

4) only C20/25 to C50/60 and without fibers

5) with fibers only by hammer (HD), hellow (HDB) or compressed air drilling mede (CD)

Sika AnchorFix-3040 for concrete

Intended use
Specifications

Annex B 1
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Base materials:

- Compacted, reinforced or unreinforced normal weight concrete with strength classes C20/25 to C90/105
according to EN 206:2013 + A2:2021.

- Steel fiber reinforced concrete according to EN 206:2013 + A2:2021 with steel fibers according to
EN 14889-1:2008, section 5, group 1, with @ maximum fiber content of 80ka/m®.

Use conditions (Environmental conditions):

For working life for at least 50 and / or 100 years

- Structures subject to dry internal conditions (all materials).

- For all other conditions according to EN 1993-1-4:2006 + A1:2015 corresponding te corrosion resistance class:
» Stainless steel A2 according to Annex A 4, Table A1: CRC Il
« Stainless steel A4 according to Annex A 4, Table A1: CRC Il
» High corrosion resistance steel HCR according to Annex A 4, Table A1: CRC V

For variable working life

- Structures subject to internal and external conditions: Classification of atmospheric corrosivity, determination
and estimation C1-CX according to EN SO 9223:2012 Table C.1 for a variable working life according to Table
B1.
s Carbon steel, hot dip galvanized according to EN ISO 10684:2004 + AC:2009 with mean thickness = 50 pm

Table B1: Variable working life

Corrosivity category” Corrosivity Working life (years)
C1 Very low 50
C2 Low 50
C3 Medium 25
C4 High 12,5
C5 Very High 5
CX Extreme 2

1) Comrosivity categories according to EN ISC 9223:2012, Table C.1

Design:

- Verifiable calculation notes and drawings are prepared taking account of the loads to be anchored.

The position of the fastener is indicated on the design drawings (e. g. position of the fastener relative to
reinforcement or to supports, etc.).

- Fasteners are designed under the responsibility of an engineer experienced in fasteners and concrete work.

- The fasteners are designed in accordance to EN 1992-4:2018 and Technical Report TR 055,

Edition February 2018.

- Fasteners in steel fiber reinforced concrete may be designed in accordance with EN 1992-4:2018. All
performance parameters are to be applied as for normal concrete of strength classes C20/25 to C50/60 without
fibers.

- The fasteners under fire exposure are designed in accordance to Technical Report TR 082, Edition June 2023.

Installation:

- Dry, wet concrete or flooded bore holes (not sea-water).

- Hole drilling by hammer (HD), hollew (HDB), compressed air (CD) or diamond drill mode (DD).

- Qverhead installation allowed.

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

Sika AnchorFix-3040 for concrete

Intended use Annex B 2
Specifications (Continued)
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Table B2: Installation parameters for threaded rod

Threaded rod M8 | M10 [ M12 [ M16 | m20 | M24 [ mM27 [ m30
Di of element d=doom| [mm] 8 10 12 16 20 24 27 30
Nominal drill hole dg| [mm] 10 12 14 18 22 28 30 35
] hetmin] [Imm] | 60 | 60 [ 70 [ 80 | 90 | 96 [ 108 | 120

Effecti bedment depth

eeive embodment dep Netmax] [mm] | 160 | 200 | 240 | 320 | 400 | 480 | 540 | 600
Diameter of Prepositioned installation dy <|  [mm] 9 12 14 18 22 26 30 33
clearance hole in . -
the fixture Push through installation d¢| [mm] 12 14 16 20 24 30 33 40
Maximum installation torque max Tinet| [Nm] 10 20 | 40" | 60 | 100 | 170 | 250 | 300

hgg + 30 mm

inii i h, ef hgs + 24k
Minimum thickness of member min| [mMm] =100 mm of o
Minimum spacing Smin| [mm] | 40 | 50 [ 60 [ 75 [ 95 [ 115 [ 125 [ 140
Minimum edge distance Cin] [mm] | 35 | 40 | 45 | 50 [ 60 | 65 [ 75 [ 80

1) Maximum installation toroue for M12 with steel Grade 4.6 is 35 Nm
Table B3: Installation parameters for reinforcing bar
Reinforcing bar 28" [@10"[@12"| @14 | @16 | @20 |2 24"|@ 25" | @ 28 |2 32| 2 36 | @ 40

Diameter of element d:l; [mm]| 8 10 12 14 16 20 24 25 28 | 32 | 36 | 40
mgm!‘grd"'" hole dg| [mm] 10}12 12|14 14|16 18| 20 | 25 30‘32 aolaz 35 | 40 | 45 |s52/55
Effective embedment | DNefmin| [mm]| 60 60 70 75 80 90 96 100 | 112 | 128 | 144 | 1680
depth Nef max | [mm]| 160 | 200 | 240 | 280 | 320 | 400 | 480 | 500 | 560 | 640 | 720 | 800
Minimum thickness hge + 30 mm =

[ of heg + 24,
of member mn 10]) 4600 mm | o
Minimum spacing Smin | [mMm]| 40 50 60 70 75 95 120 | 120 | 130 | 150 | 180 | 200

Minimum edge
distance
1) both nominal drill hole diameter can be used

Crmin| [mm]| 35 40 45 50 50 60 70 70 | 75 | 85 | 180 | 200

Table B4: Installation parameters for Internal threaded anchor rod

Internal threaded anchor rod IG-M8 | IG-M8 [ IG-M10 | 1G-M12 [ IG-M168 | 1G-Mm20
Internal diameter of anchor rod dy| [mm] 6 8 10 12 16 20
Outer diameter of anchor rod" d=dpom | [mm] 10 12 16 20 24 30
Nominal drill hole diameter dg| [mm] 12 14 18 22 28 35
Nes min | [mm] 60 70 80 90 96 120
Effective embedment depth .
v P Nemax| [mm] | 200 240 320 400 480 600
Diameter of clearance
hole in the fixture 4s| fmmy |7 9 - H 18 =
Maximum installation torque max Tiqe| [Nm] 10 10 20 40 60 100
Thread engagement length he| Imm]| 820 8/20 10/25 | 12/30 | 1632 | 20/40
min/max
hes +30m
Minimum thickness of member Prin | [mm] :‘ . mmm hes + 2dg
Minimum spacing Smin| [Inm] | 50 | 60 75 [ 95 [ 115 [ 140
Minimum edge distance Cmin| (Mm] | 40 | 45 50 | e0o | 85 | 80
1) With metric threads
Sika AnchorFix-3040 for concrete
Intended use AnnexB 3

Installation parameters

Table B7: Working and curing time

Temperature in base material Maximum working time Minimum curing time!)
T tW\)rk to:ure
+0°C to +4°C 80 min 144 h
+5°C to +9°C 80 min 48 h
+10°C to +14°C 60 min 28 h
+15°C to +19°C 40 min 18 h
+20°C to +24°C 30 min 12h
+25°C to +34°C 12 min 9h
+35°C to +39°C 8 min 6h
+40°C 8 min 4h

Cartridge temperature +5°C to +40°C

1) The minimum curing time is only valid for dry base material.
In wet base material the curing time must be doubled.
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MARCATURA CE DA INSERIRE SULL’ETICHETTA DEL PRODOTTO

C€

26

Sika Services AG, Zurich, Switzerland

DoP No. 54007967

Per | dettagli vedere la documentazione allegata

EAD 330499-02-0601-v01

Notified Body 2873

Sistema di ancoraggio chimico per utilizzo in calcestruzzo fessurato e non fessurato per carichi statici, sismici e al
fuoco e per una vita di servizio di 50 e/o 100 anni

http://dop.sika.com

INFORMAZIONI ECOLOGIA SALUTE E SICUREZZA (REACH)

Per informazioni e consigli sulla manipolazione, sullo stoccaggio e sullo smaltimento sicuro di prodotti chimici, chi fa uso dei prodotti deve

consultare la versione piu recente della Scheda di sicurezza (SDS) che riporta le informazioni sulle caratteristiche fisiche, ecologiche e tossicologiche
dei prodotti, insieme ad altre informazioni sulla sicurezza.

NOTE LEGALI

Le informazioni e, in particolare, le istruzioni relative all’applicazione e all’'uso finale dei prodotti Sika sono fornite in buona fede in base alle
conoscenze ed all’esperienza attuale di Sika sui prodotti a condizione che gli stessi vengano adeguatamente immagazzinati, movimentati ed
utilizzati in condizioni normali ed osservando le raccomandazioni di Sika . In pratica, le differenze di materiale, substrati e reali condizioni del luogo
sono tali da non permettere una garanzia per la commerciabilita o I'idoneita per uno scopo particolare, allo stesso modo nessuna responsabilita
puo emergere da queste informazioni, da qualsiasi raccomandazione scritta o da ogni altra consulenza prestata. L’ utilizzatore del prodotto deve
testarne 'idoneita per I'uso e lo scopo intesi. Sika si riserva il diritto di modificare le proprieta dei suoi prodotti. Devono essere rispettati i diritti di
proprieta di terzi. Tutti gli ordini vengono accettati alle nostre vigenti condizioni di vendita e consegna. Gli utilizzatori devono fare sempre
riferimento alla versione piu recente della locale scheda dati relativa al prodotto in questione, le cui copie verranno fornite su richiesta.

Sika Italia SpA

Via G. Rossini, 22

37060 Castel D’Azzano (VR)
Italia

www.sika.com
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