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PRESTAZIONI DICHIARATE

Reaction to fire - Anchorages satisfy requirements for Class Al
Resistance to fire - No performance assessed

Anchorages subject to:
e Static and quasi-static load.
e Seismic performance category C1: threaded rod size M10, M12, M16, M20, M24

Base materials

e Non-cracked concrete.

e Cracked and non-cracked concrete for threaded rod size M10, M12, M16, M20,M24

e Reinforced or unreinforced normal weight concrete of strength class C20/25 at minimum
and C50/60 at maximum according EN 206-1:2000-12.

Temperature range:
e -40°C to +80°C (max. short. term temperature +80°C and max. long term temperature+50°C)

Use conditions (Environmental conditions)

e Structures subject to dry internal conditions (zinc coated steel, stainless steel, high corrosion
resistance steel).

e Structures subject to external atmospheric exposure including industrial and marine environment,
if no particular aggressive conditions exist (stainless steel, high corrosion resistancesteel).

e Structures subject to permanently damp internal condition, if no particular aggressive conditions
exist (stainless steel, high corrosion resistance steel).

e Structures subject to permanently damp internal condition, with particular aggressive conditions
exist (high corrosion resistance steel).

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

Use categories: Category 2 — installation in dry or wet concrete or in flooded hole.

Design:

e The anchorages are designed in accordance with the EOTA Technical Report TR 029 “Design of
bonded anchors” under the responsibility of an engineer experienced in anchorages and concrete
work.

e Verifiable calculation notes and drawings are prepared taking account of the loads to be
anchored. The position of the anchor is indicated on the design drawings.

e Anchorages under seismic actions (cracked concrete) have to be designed in accordance with
EOTA Technical Report TR 045 "Design of Metal Anchors under Seismic Action”.

Installation:

e Dry or wet concrete or flooded hole.

e Hole drilling by rotary drill mode.

e Anchor installation carried out by appropriately qualified personnel and under the supervision of
the person responsible for technical matters of thesite.
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Table B1: Installation parameters of threaded rod

Size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Nominal drill hole diameter @do | [mm] 10 12 14 18 22 26 30 35
Diameter of cleaning brush dy | [mm] 14 14 20 20 29 29 40 40
Torque moment Tinst | [Nm] 10 20 40 80 150 200 240 275
hef,min = 8d

Depth of drill hole ho | [mm] 64 80 96 128 | 160 | 192 | 216 | 240
Minimum edge distance Crmin | [mm] 35 40 50 65 80 96 110 | 120
Minimum spacing smin | [mm] 35 40 50 65 80 96 110 120
Minimum thickness of member hmin | [mm] hef + 30 mm = 100 mm het + 2do

hef,max = 20d

Depth of drill hole ho | [mm] 160 | 200 | 240 | 320 | 400 | 480 | 540 | 600
Minimum edge distance cmin | [mm] 80 100 120 160 200 240 270 300
Minimum spacing Smin | [mm] 80 100 120 160 200 240 270 300
Minimum thickness of member hmin | [mm] hes + 30 mm > 100 mm hef + 2do

Table B2: Installation parameters of rebar

Size @8 @10 @12 @16 ©20 @25 @32
Nominal drill hole diameter @do | [mm] 12 14 16 20 25 32 40
Diameter of cleaning brush dp | [mm] 14 14 19 22 29 40 42
hef,min = 8d

Depth of drill hole ho| [mm] 64 80 96 128 160 200 256
Minimum edge distance Cmin | [Mmm] 35 40 50 65 80 100 130
Minimum spacing Smin | [mm] 35 40 50 65 80 100 130
Minimum thickness of member hmin | [mm] hes + 30 mm > 100 mm het + 2dg
hef,max = 20d

Depth of drill hole ho | [mm] 160 200 240 320 400 500 640
Minimum edge distance cmin | [mm] 80 100 120 160 200 250 320
Minimum spacing Smin | [mm] 80 100 120 160 200 250 320
Minimum thickness of member hmin | [mm] hes + 30 mm = 100 mm hef + 2do

Table B3: Cleaning

All diameters

- 2 x blowing

- 2 x brushing

- 2 x blowing

- 2 x brushing

- 2 x blowing

Table B4: Minimum curing time

Sika AnchorFix -2 Normal
Application temperature Processing time Load time
+5 to +10°C 10 mins 145 mins
+10 to +15°C 8 mins 85 mins
+15 to +20°C 6 mins 75 mins
+20 to +25°C 5 mins 50 mins
+25 to +30°C 4 mins 40 mins

Processing time refers to the highest temperature inthe range.
Load time refers to the lowest temperature inthe range.
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Cartridge must be conditioned to aminimum +5°C.

Table C1: Design method TR 029
Characteristic values of resistance to tension load of threaded rod

Steel failure — Characteristic resistance

Size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Steel grade 4.6 NRk,s | [kN] 15 23 34 63 98 141 | 184 | 224
Partial safety factor VMsl) [-] 2

Steel grade 5.8 NRk,s | [kN] 18 29 42 79 123 | 177 | 230 | 281
Partial safety factor VMsl) [-] 1,5

Steel grade 8.8 NRks| [kN] | 29 | 46 | 67 | 126 | 196 | 282 | 367 | 449
Partial safety factor VMsl) [-] 1,5

Steel grade 10.9 NRk,s | [kN] 37 58 84 | 157 | 245 | 353 | 459 | 561
Partial safety factor VMsl) [-] 1,4

Stainless steel grade A4-70 NRk,s | [kN] 26 41 59 110 | 172 | 247 | 321 | 393
Partial safety factor VMsl) [-] 1,9

Stainless steel grade A4-80 NRk,s | [kN] 29 46 67 126 | 196 | 282 | 367 | 449
Partial safety factor VMsl) [-] 1,6

Stainless steel grade 1.4529 NRk,s | [kN] 26 41 59 110 | 172 | 247 | 321 | 393
Partial safety factor VMsl) [-] 1,5
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Combined pullout and concrete cone failure in non-cracked concrete C20/25

Size | M8 [ m10] mM12 | M16 | M20 | M24 | M27 [M30
Characteristic bond resistance in non-cracked concrete

Dry and wet concrete TRk [N/mm?] | 11 | 10 | 9,5 | 9 | 8,5 | 8 6,5 |5,5
Partial safety factor Vi [-] 1,8% 2,1°
Flooded hole w | [Nom? | 9] 8 [75] 7] 7] 6

Partial safety factor ymc [-] 2,1°

Factor for concrete C50/60 P [-] 1

Combined pullout and concrete cone failure in cracked concrete C20/25

Size mM10 M12 mMi1e M20 mM24
Characteristic bond resistance in cracked concrete
Dry and wet concrete TRk [N/mmz] 5 ‘ 5 ‘ 5 ‘ 45 ‘ 4,5
Partial safety factor Vi [] 1,8
Flooded hole T | [N/mm?] 5 ‘ 5 ‘ 5 ‘ 4,5 ‘ 4,5
Partial safety factor yme [-] 2,1°

C30/37 1,12
Factor for cracked concrete C40/50 . [-] 1,23

C50/60 1,30
Splitting failure
Size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Edge distance Cer,sp [mm] 1,5hes
Spacing Scr,sp [mm] 3,0hes
Partial safety factor s [-] 1,8

Yn absence of national regulations
2 The partial safety factor y,=1,2 is included
3 The partial safety factor y,=1,4 is included
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Table C2: Design method TR 029

Characteristic values of resistance to tension load of rebar

Steel failure — Characteristic resistance

Size @8 @10 | @12 | @16 | P20 | @25 | @32
Rebar BSt 500 S Nrves kN | 28 | 43 | 62 | 111 | 173 | 270 | 442
Partial safety factor b [-] 14

YMs

Combined pullout and concrete cone failure in non-cracked concrete C20/25

Size

@8 | @10 | @12 | @16 | @20 | @25 | @32

Characteristic bond resistance in non-cracked concrete

Dry and wet concrete TRk [N/mm?] 12 10 10 9 9 9 5,5
Partial safety factor L) [-1 1,82
YMc ) ) )
Flooded hole e [N/mm?] 12 | 10 | 10 | 9 | 9 | 9 55
Partial safety factor L) [-] 2,13
YMc
Factor for concrete C50/60 P [-] 1
Splitting failure
Size @8 | @10 | @12 | @16 | B20 | @25 | @32
Edge distance Cer,sp [mm] 1,5hes
Spadng Scr,sp [mm] 3,Ohef
Partial safety factor D) [-] 1,8
YMsp

1 . .
)In absence of national regulations

IThe partial safety factor y,=1,2 is included

3 The partial safety factor y,=1,4 is included
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Table C3: Design method TR 029
Characteristic values of resistance to shear load of threaded rod

Steel failure without lever arm

Size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Steel grade 4.6 VRk,s | [kN] 7 12 17 31 49 71 92 | 112
Partial safety factor VMsl) [-] 1,67

Steel grade 5.8 VRk,s | [kN] 9 15 21 39 61 88 115 | 140
Partial safety factor VMsl) [-] 1,25

Steel grade 8.8 VRk,s | [kN] 15 23 34 63 98 141 | 184 | 224
Partial safety factor wist | [ 1,25

Steel grade 10.9 VRk,s | [kN] 18 29 42 79 123 | 177 | 230 | 281
Partial safety factor wist | [ 15

Stainless steel grade A4-70 VRks | [kN] | 13 20 30 55 86 | 124 | 161 | 196
Partial safety factor VMsl) [-] 1,56

Stainless steel grade A4-80 VRks | [kN] | 15 23 34 63 98 | 141 | 184 | 224
Partial safety factor VMsl) [-] 1,33

Stainless steel grade 1.4529 VRk,s | [kN] 13 20 30 55 86 | 124 | 161 | 196
Partial safety factor VMsl) [-] 1,25
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Steel failure with lever arm

Size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30

Steel grade 4.6 M° [N.m]] 15 30 52 133 | 260 | 449 | 666 | 900
Rk,s

Partial safety factor Vs [-] 1,67

Steel grade 5.8 M° [N.m]] 19 37 66 | 166 | 325 | 561 | 832 (1125
Rk,s

Partial safety factor Vs [-] 1,25

Steel grade 8.8 M° [N.m]| 30 60 | 105 | 266 | 519 | 898 | 1332|1799
Rk,s

Partial safety factor yws) | [ 1,25

Steel grade 10.9 M° [N.m]| 37 75 131 | 333 | 649 | 1123 | 1664|2249
Rk,s

Partial safety factor Vs [-] 1,50

Stainless steel grade A4-70 M° [N.m]| 26 52 92 | 233 | 454 | 786 | 1165|1574
Rk,s

Partial safety factor Vs [-] 1,56

Stainless steel grade A4-80 M° [N.m]] 30 60 | 105 | 266 | 519 | 898 | 1332|1799
Rk,s

Partial safety factor yws) | [ 1,33

Stainless steel grade 1.4529 Mm° [N.m]| 26 52 92 | 233 | 454 | 786 | 1165|1574
Rk,s

Partial safety factor Vs [-] 1,25

Concrete pryout failure

Factor k from TR 029 2

Design of bonded anchors, Part 5.2.3.3

Partial safety factor w? | [ 15
P
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Concrete edge failure
Size | M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
See section 5.2.3.4 of Technical Report TR 029 for the Design of Bonded Anchors

Partial safety factor chl) | [-] I 1,5

1 ; .
)In absence of national regulations

Table C4: Design method TR 029
Characteristic values of resistance to shear load of rebar
Steel failure without lever arm

Size @8 | @10 | P12 | P16 | P20 | @25 | P32
Rebar BSt 500 S Vrks | [KN] 14 22 31 55 86 135 221
Partial safety factor Do 1,5

YMs

Steel failure with lever arm

Size @8 | 910 | @12 | @16 | G20 | @25 | @32
Rebar BSt 500 S Morks [[N.m]] 33 65 112 265 518 | 1013 | 2122
Partial safety factor ) [-] 1,5

YMs

Concrete pryout failure

Factor k from TR 029 5
Design of bonded anchors, Part 5.2.3.3
Partial safety factor ymp! | [-] 1,5

Concrete edge failure
Size ¢8 | @10 | @12 | @16 | P20 | P25 | @32
See section 5.2.3.4 of Technical Report TR 029 for the Design of Bonded Anchors

Partial safety factor ymc ‘ [-] | 1,5
1)
In absence of national regulations
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Table C5: Design method CEN/TS 1992-4
Characteristic values of resistance to tension load of threaded rod
Steel failure — Characteristic resistance

Size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Steel grade 4.6 Nees| [KN] | 15 | 23 | 34 | 63 | 98 | 141 | 184 | 224
Partial safety factor yws | [ 2
Steel grade 5.8 Nres | [KN] | 18 | 29 ‘ 42 ‘ 79 ‘ 123 ‘ 177 | 230 ‘ 281
Partial safety factor Vs [-1 1,5
Steel grade 8.8 Nees | [kN] | 29 | 46 ’ 67 ’ 126 | 196 ‘ 282 | 367 ’ 449
Partial safety factor vws | [ 1,5
Steel grade 10.9 Nees | [KN] | 37 | 58 ‘ 84 ‘ 157 | 245 ‘ 353 | 459 ‘ 561
Partial safety factor wws | [ 1,4
Stainless steel grade A4-70 Nres | [KN] | 26 | 41 ‘ 59 ‘ 110 | 172 ‘ 247 | 321 ‘ 393
Partial safety factor Vs [-1 1,9
Stainless steel grade A4-80 Nes | [kN] | 29 | 46 ’ 67 ’ 126 | 196 ‘ 282 | 367 ’ 449
Partial safety factor vws | [ 1,6
Stainless steel grade 1.4529 Nees | [KN] | 26 | 41 ‘ 59 ‘ 110 | 172 ‘ 247 | 321 ‘ 393

Partial safety factor wws | [ 15

Combined pullout and concrete cone failure in non-cracked concrete C20/25

Size [ M8 | M10|M12 | M16 | M20 | M24 | M27 [ M30
Characteristic bond resistance in non-cracked concrete

Dry and wet concrete TRk IN/mm?l 11 | 10 | 9,5 | 9 | 8,5 | 8 6,5 |5,5
Partial safetv factor Vo [-] 1.8% 2.1%
Flooded hole w | INmm |l 91 8 [75] 7 [ 7 ] 6

Partial safety factor Ve [] 2,1°

Factor for concrete C50/60 I [-] 1

Factor according to CEN/TS 1992-4-5Section 6.2.2 ks 10,1

Combined pullout and concrete cone failure in cracked concrete C20/25

Size mM10 mM12 mM16 M20 mM24
Characteristic bond resistance in cracked concrete
Dry and wet concrete TRk [N/mmz] 5 ‘ 5 ‘ 5 ‘ 4,5 ‘ 4,5
Partial safety factor yme [] 1,8
Flooded hole T | [N/mm?] 5 ‘ 5 ‘ 5 ‘ 4,5 ‘ 4,5
Partial safety factor yme [] 2,1°

C30/37 1,12
Factor for cracked concrete C40/50 . [-] 1,23

C50/60 1,30
Factor according to CEN/TS 1992-4-5 Section 6.2.2 ks 7,2
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Concrete cone failure
Size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Factor according to CEN/TS 1992-4-5 Section 6.2.3 Kucr 10,1
ke | 7.2 |
Edge distance CarN [mm] 1,5hes
Spacing SerN [mm)] 3,0ht
Splitting failure
Edge distance Cersn [mm] 1,5hes
Spacing Scr.sp [mm] 3,0hs
Partial safety factor Vs 2 [] 1,8
p

Yn absence of national regulations

IThe partial safety factor y,=1,2 is included

3 The partial safety factor y,=1,4 is included

Table C6: Design method CEN/TS 1992-4

Characteristic values of resistance to tension load of rebar
Steel failure — Characteristic resistance
Size @8 | 910 | @12 | @16 | P20 | P25 | @32
Rebar BSt 500 S NRris [kN] 28 43 62 111 | 173 | 270 | 442
Partial safety factor v [] 14

Combined pullout and concrete cone failure in non-cracked concrete C20/25

Size | @8 | @10 | @12 | g16 | @20 | @25 | @32
Characteristic bond resistance in non-cracked concrete

Dry and wet concrete Tee | [N/mm?*]] 12 | 10 | 10 | 9 | 9 | 9 | 5,5
Partial safety factor v [-] 1,87

Flooded hole w |[N/mm?] 12 | 20 | 10| 9 | 9 | 9 |55
Partial safety factor yme [-] 2,1°

Factor for concrete C50/60 Y [-] 1

Factor according to CEN/TS 1992-4-5Section 6.2.2 ks 10,1

Concrete cone failure

Size o8 | 910 | 912 | @16 | @20 | @25 | @32
Factor according to CEN/TS 1992-4-5 Section 6.2.3 kycr 10,1

Edge distance CerN [mm] 1,5hes

Spacing SerN [mm] 3,0hes

Splitting failure

Edge distance Cersp [mm] 1,5hes

Spacing Scrsp [mm] 3,0hes

Partial safety factor Vs [-] 1,8

Yn absence of national regulations
A The partial safety factor y,=1,2 is included
I The partial safety factor y,=1,4 is included
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Table C7: Design method CEN/TS 1992-4
Characteristic values of resistance to shear load of threaded rod

Steel failure without lever arm

Size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Steel grade 4.6 VRks | [kN] 7 12 17 31 49 71 92 | 112
Partial safety factor VMsl) [-] 1,67

Steel grade 5.8 VRks | [kN1| 9 | 25 | 21 | 39 | 61 | 88 | 115 | 140
Partial safety factor VMsl) [-] 1,25

Steel grade 8.8 VRks | [kN] 15 23 34 63 98 | 141 | 184 | 224
Partial safety factor VMsl) [-] 1,25

Steel grade 10.9 VRk,s | [kN] | 18 29 42 79 | 123 | 177 | 230 | 281
Partial safety factor VMsl) [-] 1,5

Stainless steel grade A4-70 VRk,s | [kN] 13 20 30 55 86 | 124 | 161 | 196
Partial safety factor VMsl) [-] 1,56

Stainless steel grade A4-80 VRk,s | [kN] 15 23 34 63 98 | 141 | 184 | 224
Partial safety factor VMsl) [-] 1,33

Stainless steel grade 1.4529 VRk,s | [kN] 13 20 30 55 86 | 124 | 161 | 196
Partial safety factor VMsl) [-] 1,25

Ductility factor according to CEN/TS k, 0,8

1992-4-5 Section 6.3.2.1
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Steel failure with lever arm

Size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30

Steel grade 4.6 MP° [N.m]] 15 30 52 133 | 260 | 449 | 666 | 900
Rk,s

Partial safety factor YMs [-] 1,67

Steel grade 5.8 M° [N.m]] 19 37 66 | 166 | 325 | 561 | 832 (1125
Rk,s

Partial safety factor YMs [-] 1,25

Steel grade 8.8 MP° [N.m]| 30 60 | 105 | 266 | 519 | 898 | 1332|1799
Rk,s

Partial safety factor YMs [-] 1,25

Steel grade 10.9 M° [N.m]| 37 75 | 131 | 333 | 649 | 1123 | 1664|2249
Rk,s

Partial safety factor YMs [-] 1,50

Stainless steel grade A4-70 M° [N.m]| 26 52 92 | 233 | 454 | 786 | 1165|1574
Rk,s

Partial safety factor YMs [-] 1,56

Stainless steel grade A4-80 MP° [N.m]] 30 60 | 105 | 266 | 519 | 898 | 1332|1799
Rk,s

Partial safety factor YMs [-] 1,33

Stainless steel grade 1.4529 ve |[INml| 26 ‘ 52 ‘ 92 ‘ 233 ‘ 454 ‘ 786 ‘ 1165‘1574

Partial safety factor YMs [-] 1,25

Concrete pryout failure

Factor according to CEN/TS 1992-4-5 k3 2,0

Section 6.3.3

Partial safety factor YM [-] 1,5

Concrete edge failure

Size | @8 | @10 | @12 | @16 | @20 | @25 | @32

See section 6.3.4 of CEN/TS 1992-4-5

Effective length of anchor I |Imm] lf= min(hes;8 dnom)

Outside diameter of anchor dnom [[mm]] 8 | 10 | 12 | 16 | 20 | 24 | 30

Partial safety factor vy | ] 1,5

1 . .
)In absence of national regulations
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Table C8: Design method CEN/TS 1992-4
Characteristic values of resistance to shear load of rebar

Steel failure without lever arm

Size @8 ?10 | @12 | P16 | @20 | P25 | @32
Rebar BSt 500 S VRK,s| [kN] 14 22 31 55 86 135 221
Partial safety factor y|\/|51) ] 15

Ductility factor according to 0,8

CEN/TS 1992-4-5 Section 6.3.2.1 K2

k2

Steel failure with lever arm

Size o8 ?10 | @12 | @16 | @20 | @25 @32

Rebar BSt 500 S M° [N.m]] 33 65 112 265 518 | 1013 | 2122
Rk,s

Partial safety factor vMsl) ] 15

Concrete pryout failure

Factor according to CEN/TS 1992-4-5 2,0

Section 6.3.3 Ks

k3

Partial safety factor yMp? [-] 1,5

Concrete edge failure
Size @8 | @910 | ¥12 | @16 | @20 | B25 | @32
See section 6.3.4 of CEN/TS 1992-4-5

Effective length of anchor If |{[mm] If = min(hef;8 dnom)
Outside diameter of anchor dnom|[mm]] 8 10 12 16 20 24 30
Partial safety factor y|v|c1) [l 1,5

1) In absence of national regulations
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Table C9: Displacement of threaded rod under tension and shear load

Anchor size [ m8 | mi0 | m12 | mi6 | m20 | m24 | m27 | Mm30

Non-cracked concrete

Tension load F [kN] 6,3 7,9 11,9 15,9 23,8 29,8 37,7 45,6

Displacement 8NO [mm] 0,3 0,3 0,3 0,3 0,4 0,5 0,5 0,5
ONoo [mm] 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5

Shear load F [kN] 3,1 5,0 7,2 13,5 21,0 30,3 39,4 48,0

Displacement 8vo [mm] 1,5 1,5 1,5 1,5 2,0 2,5 2,5 2,5
Voo [mm] 2,3 2,3 2,3 2,3 3,0 3,8 3,8 3,8

Cracked concrete

Tension load F [kN] 51 7,4 13,1 20,5 24,6

Displacement S5NO [mm)] 0,4 0,7 0,7 0,7 0,6

Table C10: Displacement of rebar under tension and shear load

Rebar size | 98 | @10 | 912 | 916 | 020 | @25 | @32
Non-cracked concrete
Tension load F [kN] 7,9 9,9 13,9 23,8 29,8 55,6 55,6
Displacement SNO [mm] 0,3 0,3 0,3 0,4 0,4 0,5 0,5
ONeo [mm] 0,5 0,5 0,5 0,5 0,5 0,5 0,5
Shear load F [kN] 5,9 9,3 13,3 23,7 37,0 57,9 94,8
Displacement Svo [mm] 0,3 0,4 0,4 0,4 0,4 0,5 0,9
dVoo [mm] 0,5 0,6 0,6 0,6 0,6 0,8 1,4
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Table C11: Characteristic values of resistance under seismic action category C1 for threaded rods

Size [ M10 | M12 | M16 | M20 | M24
Tension load

Steel failure

Characteristic resistance grade 4.6 Nrisseis | [KN] 23 | 34 | 63 | 98 | 141
Partial safety factor yms") [] 2,00

Characteristic resistance grade 5.8 NRksseis | [KN] 29 | 42 | 79 | 123 | 177
Partial safety factor yms! [] 1,50

Characteristic resistance grade 8.8 Nrksseis | [KN] 46 | 67 | 126 | 196 | 282
Partial safety factor yms! [] 1,50

Characteristic resistance grade 10.9 NRksseis | [KN] 58 | 84 | 157 | 245 | 353
Partial safety factor ms") [-] 1,33

Characteristic resistance A2-70, A4-70  [Nrksseis | [KN] 41 | 59 | 110 | 172 | 247
Partial safety factor yms! [] 1,87

Characteristic resistance A4-80 Nrisseis | [KN] 46 | 67 | 126 | 196 | 282
Partial safety factor yms") [] 1,60

Characteristic resistance 1.4529 NRksseis | [KN] 41 | 59 | 110 | 172 | 247
Partial safety factor yms! [] 1,50

Characteristic resistance 1.4565 NRksseis | [KN] 41 | 59 | 110 | 172 | 247
Partial safety factor ms") [-] 1,87

Combined pull-out and concrete cone failure

Dry and wet concrete tReseisc1 [[N/mm?]] 3,9 | 39 [ 39 | 39 | 39
Partial safety factor ymc! [] 1,82

Flooded hole treseisct |[N'mm?]| 39 | 39 | 39 | 39 [ 39
Partial safety factor e [-] 2,13

Shear load

Steel failure without lever arm

Characteristic resistance grade 4.6 VRisseis | [KN] 7 | 10 | 23 | 30 | 40
Partial safety factor ms") [-] 1,67

Characteristic resistance grade 5.8 VRisseis | [KN] 9 | 13 | 28 | 38 | 51
Partial safety factor yms! [-] 1,25

Characteristic resistance grade 8.8 VRisseis | [KN] 14 | 21 [ 45 | 61 | 81
Partial safety factor yms") [-] 1,25

Characteristic resistance grade 10.9 VRisseis | [KN] 18 | 26 | 56 | 76 | 101
Partial safety factor yms! [-] 1,50

Characteristic resistance A2-70, A4-70 |Vrisseis | [KN] 12 | 18 | 39 | 53 | 71
Partial safety factor yms") [-] 1,56

Characteristic resistance A4-80 VRisseis | [KN] 14 | 21 | 45 | 61 | 81
Partial safety factor ms") [-] 1,33

Characteristic resistance 1.4529 VRisseis | [KN] 12 | 18 [ 39 | 53 [ 71
Partial safety factor yms? [-] 1,25

Characteristic resistance 1.4565 VRisseis | [KN] 12 | 18 [ 39 | 53 | 71
Partial safety factor yms! [-] 1,56

) In absence of national regulations
2 The partial safety factor y2=1,2 is included
% The partial safety factor y2=1,4 is included

Note: Rebars are not qualified for seismic design
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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 : Antonino Montalbano Name : Salvatore Schirinzi
Function: PE Refurbishment Function: General Manager
At Peschiera Borromeo At Peschiera Borromeo

on 01 March 2018 on 01 March 2018

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

RELATED DECLARATION OF PERFORMANCE

Product Name Harmonised technical specification DoP Number

Sika AnchorFix-2+

. ETA-13/0779 88587701
for rebar connection
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LABEL CE COMPLETA

14

Sika Services AG, Zurich, Switzerland

DoP N. 75735322

ETAG 001, Part 1 “Anchors in general”, Part 5 “Bonded anchors”

Notified Body 1020

Sistema di ancoraggio chimico per utilizzo in calcestruzzo fessurato e non

Reaction to fire - Anchorages satisfy requirements for Class Al

Anchorages subject to:
e Static and quasi-static load.
e Seismic performance category C1: threaded rod size M10, M12, M16, M20, M24

Base materials
e Non-cracked concrete.
e Cracked and non-cracked concrete for threaded rod size M10, M12, M16, M20,M24
e Reinforced or unreinforced normal weight concrete of strength class C20/25 at minimum and C50/60
at maximum according EN 206-1:2000-12.
Temperature range: -40°C to +80°C (max. short. term temperature +80°C and max. long term temperature+50°C)

Use conditions (Environmental conditions)

e Structures subject to dry internal conditions (zinc coated steel, stainless steel, high corrosion resistance steel).

e Structures subject to external atmospheric exposure including industrial and marine environment, if no
particular aggressive conditions exist (stainless steel, high corrosion resistancesteel).

e Structures subject to permanently damp internal condition, if no particular aggressive conditions exist
(stainless steel, high corrosion resistance steel).

e Structures subject to permanently damp internal condition, with particular aggressive conditions exist (high
corrosion resistance steel).

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

Use categories: Category 2 —installation in dry or wet concrete or in flooded hole.

Design:

e The anchorages are designed in accordance with the EOTA Technical Report TR 029 “Design of bonded anchors”
under the responsibility of an engineer experienced in anchorages and concrete work.

e Verifiable calculation notes and drawings are prepared taking account of the loads to be anchored. The
position of the anchor is indicated on the design drawings.

e Anchorages under seismic actions (cracked concrete) have to be designed in accordance with EOTA Technical
Report TR 045 "Design of Metal Anchors under Seismic Action”.

Installation:

e Dry or wet concrete or flooded hole.

e Hole drilling by rotary drill mode.

e Anchor installation carried out by appropriately qualified personnel and under the supervision of the person
responsible for technical matters of thesite.
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Table B1: Installation parameters of threaded rod

Size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Nominal drill hole diameter @do | [mm] 10 12 14 18 22 26 30 35
Diameter of cleaning brush dp | [mm] 14 14 20 20 29 29 40 40
Torque moment Tinst | [Nm] 10 20 40 80 150 200 240 275
hefmin = 8d
Depth of drill hole ho | [mm] 64 80 96 128 | 160 | 192 | 216 | 240
Minimum edge distance Crmin | [mm] 35 40 50 65 80 96 110 | 120
Minimum spacing smin | [mm] 35 40 50 65 80 96 110 120
Minimum thickness of member hmin | [mm] hes + 30 mm = 100 mm hef + 2do
hef,max = 20d
Depth of drill hole ho | [mm] 160 200 240 320 400 480 540 600
Minimum edge distance cminl [mm] 80 100 | 120 | 160 | 200 | 240 | 270 | 300
Minimum spacing Smin | [mm] 80 100 120 160 200 240 270 300
Minimum thickness of member hmin | [mm] het + 30 mm =100 mm hef + 2do

Table B2: Installation parameters of rebar
Size @8 @10 @12 @16 @20 @25 @32
Nominal drill hole diameter @do | [mm] 12 14 16 20 25 32 40
Diameter of cleaning brush dp| [mm)] 14 14 19 22 29 40 42
hefmin = 8d
Depth of drill hole ho | [mm] 64 80 96 128 160 200 256
Minimum edge distance Cmin | [Mmm)] 35 40 50 65 80 100 130
Minimum spacing Smin | [mm] 35 40 50 65 80 100 130
Minimum thickness of member hmin | [mm] hef + 30 mm = 100 mm hef + 2dg
hef,max = 20d
Depth of drill hole ho| [mm] 160 200 240 320 400 500 640
Minimum edge distance Cmin | [mm] 80 100 120 160 200 250 320
Minimum spacing Smin | [mm] 80 100 120 160 200 250 320
Minimum thickness of member hmin | [mm] hes + 30 mm = 100 mm hes + 2dg

Table B3: Cleaning

All diameters

- 2 x blowing

- 2 x brushing

- 2 x blowing

- 2 x brushing

- 2 x blowing

Table B4: Minimum curing time

Sika AnchorFix -2 Normal
Application temperature Processing time Load time
+5 to +10°C 10 mins 145 mins
+10 to +15°C 8 mins 85 mins
+15 to +20°C 6 mins 75 mins
+20to +25°C 5 mins 50 mins
+25 to +30°C 4 mins 40 mins

Processing time refers to the highest temperature inthe range.
Load time refers to the lowest temperature inthe range.
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Cartridge must be conditioned to aminimum +5°C.

Table C1: Design method TR 029

Characteristic values of resistance to tension load of threaded rod

Steel failure — Characteristic resistance

Size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Steel grade 4.6 Nres | [kN] 15 23 34 63 98 141 | 184 | 224
Partial safety factor vl | [ 2
Steel grade 5.8 Neo | [KN] | 28 | 29 [ 42 | 79 | 123 | 177 | 230 | 281
Partial safety factor VMsl) [-] 1,5
Steel grade 8.8 Neeo | [KN] | 29 | 46 | 67 | 126 | 196 | 282 | 367 | 449
Partial safety factor V'V.|.§1) [-] 1,5
Steel grade 10.9 Neo | [KN] | 37 | 58 | 84 | 157 | 245 | 353 | 459 | 561
Partial safety factor VMq” [-] 1,4
Stainless steel grade A4-70 Neeo | [KN] | 26 | 41 [ 59 [ 110 | 172 | 247 | 321 | 393
Partial safety factor vl | [-] 1,9
Stainless steel grade A4-80 Neeo | [KN] | 29 | 46 | 67 | 126 | 196 | 282 | 367 | 449
Partial safety factor vl | [ 1,6
Stainless steel grade 1.4529 Nas | [KN] | 26 | 41 | 59 | 110 | 172 | 247 | 321 | 393
Partial safety factor vl | [-] 1,5

Combined pullout and concrete cone failure in non-cracked concrete C20/25

Size | M8 | m10] mM12 | M16 | M20 | M24 | M27 [M30
Characteristic bond resistance in non-cracked concrete
Dry and wet concrete TRk INmm? | 11 [ 10 [ 95| 9 [85] 8 |65]55
Partial safety factor v [-] 1,8% 2,1
Flooded hole w | [Nmmll | 9 ][ 8 [75] 7] 7] 6
Partial safety factor yamc [-] 2,1Y
Factor for concrete C50/60 8 [-] 1
Combined pullout and concrete cone failure in cracked concrete C20/25
Size | Mo | m12 | mi6 | m20 | m24
Characteristic bond resistance in cracked concrete
Dry and wet concrete Tk | [N/mm?] s | s | s | 45 | 45
Partial safety factor Ve [] 1,87
Flooded hole T | [N/mm?] s | s | s | a5 | 45
Partial safety factor Ve [] 2,1%

C30/37 1,12
Factor for cracked concrete C40/50 . [-] 1,23

C50/60 1,30
Splitting failure
Size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Edge distance Cer,sp [mm] 1,5hes
Spacing Ser,sp [mm] 3,0hes
Partial safety factor Vs [-] 1,8

Y absence of national regulations
I The partial safety factor y,=1,2 is included
3 The partial safety factor y,=1,4 is included
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Table C2: Design method TR 029
Characteristic values of resistance to tension load of rebar
Steel failure — Characteristic resistance

Size @8 @10 | @12 | @16 | ¥20 | @®25 | @32
Rebar BSt 500 S Nrks [kN] 28 | 43 | 62 | 111 | 173 | 270 | 442
Partial safety factor D) [] 1,4

YMs

Combined pullout and concrete cone failure in non-cracked concrete C20/25

Size | 98 | @10 | #12 | 16 | @20 | @25 | @32
Characteristic bond resistance in non-cracked concrete
Dry and wet concrete we | [IN/mm?] 12 ‘ 10 ‘ 10 ‘ 9 ‘ 9 ‘ 9 ‘ 5,5
Partial safety factor D [] 1,82)

YMc , ) ,
Flooded hole w |INm] 15 1o laol o[ o | 9 Iss
Partial safety factor R [-] 2,13

YMc
Factor for concrete C50/60 U8 [-] 1
Splitting failure
Size g8 | @10 | @12 | @16 | @20 | @25 | @32
Edge distance Cer,sp [mm] 1,5hes
Spacing Sersp [mm] 3,0hef
Partial safety factor 1) [-] 1,8

YMsp

Yn absence of national regulations
A The partial safety factor y,=1,2 is included
3 The partial safety factor y,=1,4 is included
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Table C3: Design method TR 029

Characteristic values of resistance to shear load of threaded rod

Steel failure without lever arm

Size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Steel grade 4.6 VRk,s | [kN] 7 12 17 31 49 71 92 | 112
Partial safety factor VMsl) [-] 1,67
Steel grade 5.8 VRk,s | [kN] | 9 ‘ 15 | 21 ‘ 39 ‘ 61 ‘ 88 ‘ 115 ‘ 140
Partial safety factor VMsl) [-] 1,25
Steel grade 8.8 VRk,s | [kN] | 15 ‘ 23 | 34 ‘ 63 ‘ 98 ‘141‘ 184 ‘ 224
Partial safety factor VMsl) [-] 1,25
Steel grade 10.9 VRKs | [kN] | 18 ’ 29 | 42 ’ 79 ’ 123 ’ 177 ’ 230 ’ 281
Partial safety factor VMsl) [-] 1,5
Stainless steel grade A4-70 VRk,s | [kN] | 13 ‘ 20 | 30 ‘ 55 | 86 ‘ 124‘ 161 ‘ 196
Partial safety factor VMsl) [-] 1,56
Stainless steel grade A4-80 VRk,s | [kN] | 15 ‘ 23 | 34 ‘ 63 ‘ 98 ‘141‘ 184 ‘ 224
Partial safety factor VMsl) [-] 1,33
Stainless steel grade 1.4529 VRks | [kN] | 13 ’ 20 | 30 ’ 55 ’ 86 ’124’ 161 ’ 196
Partial safety factor VMsl) [-] 1,25
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Steel failure with lever arm

Size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30

Steel grade 4.6 M° [N.m]]| 15 30 52 | 133 | 260 | 449 | 666 | 900
Rk,s

Partial safety factor VMsl) [-] 1,67

Steel grade 5.8 M° [N.m]]| 19 37 66 | 166 | 325 | 561 | 832 |1125
Rk,s

Partial safety factor VMsl) [-] 1,25

Steel grade 8.8 ve  |[INmlf 30 ‘ 60 ‘ 105 ‘ 266 ‘ 519 ‘ 898 ‘ 1332|1799

Partial safety factor VMsl) [-] 1,25

Steel grade 10.9 ve |INml| 37 ‘ 75 ‘ 131 ‘ 333 ‘ 649 ‘1123‘ 1664|2249

Partial safety factor VMsl) [-] 1,50

Stainless steel grade A4-70 ve  |[INmlf 26 ‘ 52 ‘ 92 ‘ 233 ‘ 454 ‘ 786 ‘ 1165|1574

Partial safety factor wws) | [ 1,56

Stainless steel grade A4-80 M°  [IN.m]] 30 ‘ 60 ‘ 105 ‘ 266 ‘ 519 ‘ 898 ‘ 1332|1799

Partial safety factor Vs [-1 1,33

Stainless steel grade 1.4529 M [INm]| 26 ‘ 52 ‘ 92 ‘ 233 ‘ 454 ‘ 786 ‘ 1165|1574

Partial safety factor wws) | [ 1,25

Concrete pryout failure

Factor k from TR 029 2

Design of bonded anchors, Part 5.2.3.3

Partial safety factor ym Y [] 1,5

Concrete edge failure
Size | M8 | M10 | mM12 | M16 | M20 | M24 | M27 | M30
See section 5.2.3.4 of Technical Report TR 029 for the Design of Bonded Anchors

Partial safety factor yue [-] 1,5

1) In absence of national regulations

Table C4: Design method TR 029
Characteristic values of resistance to shear load of rebar

Steel failure without lever arm
Size @8 | 910 | @12 | @16 | G20 | @25 | @32
Rebar BSt 500 S Vrks | [kN] 14 22 31 55 86 135 221
Partial safety factor D 1,5

YMs
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Steel failure with lever arm

Size @8 @10 | @12 | @16 | ®20 | @®25 | @32
Rebar BSt 500 S Morks [[N.m]] 33 65 112 265 518 | 1013 | 2122
Partial safety factor Vol 15
YMs
Concrete pryout failure
Factor k from TR 029
Design of bonded anchors, Part 5.2.3.3 2
Partial safety factor vme! | [] 1,5

IConcrete edge failure
Size @8 | @10 | @12 | @16 | P20 | P25 | @32
See section 5.2.3.4 of Technical Report TR 029 for the Design of Bonded Anchors

Partial safety factor ymecY ‘ [-] | 1,5
1)
In absence of national regulations

Table C5: Design method CEN/TS 1992-4 - Characteristic values of resistance to tension load of threaded rod
Steel failure — Characteristic resistance

Size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Steel grade 4.6 Neo | [KN] | 25 | 23 | 34 | 63 | 98 | 141 | 184 | 224
Partial safety factor V'V.|.§1) [] 2
Steel grade 5.8 Neo | [KN] | 28 | 29 [ 42 | 79 | 123 | 177 | 230 | 281
Partial safety factor V'V.|.§1) [-] 1,5
Steel grade 8.8 News | [kN] | 29 | 46 | 67 | 126 | 196 | 282 | 367 | 449
Partial safety factor vl | [-] 1,5
Steel grade 10.9 Neeo | [KN] | 37 | 58 | 84 | 157 | 245 | 353 | 459 | 561
Partial safety factor vl | [ 1,4
Stainless steel grade A4-70 Neo | [KN] | 26 | 41 [ 59 | 110 | 172 | 247 | 321 | 393
Partial safety factor VMsl) [-] 1,9
Stainless steel grade A4-80 Neo | [KN] | 29 | 46 | 67 | 126 | 196 | 282 | 367 | 449
Partial safety factor wws | [ 1,6
Stainless steel grade 1.4529 Newo | [kN] | 26 | 41 [ 59 | 110 | 172 | 247 | 321 | 393
Partial safety factor VM.ﬁl) [-] 1,5

Combined pullout and concrete cone failure in non-cracked concrete C20/25

Size [ M8 | M10 | M12 | M16 | M20 | M24 | M27 [M30
Characteristic bond resistance in non-cracked concrete

Dry and wet concrete TRk IN/mm?] 11 | 10 | 9,5 | 9 | 8,5 | 8 6,5 | 5,5
Partial safetv factor Vo [-] 1.8% 2.1%
Flooded hole w | [Nmm2 | 9 | 8 175] 7 7 ] 6

Partial safety factor vy [-] 2,1°)

Factor for concrete C50/60 U [-] 1

Factor according to CEN/TS 1992-4-5Section 6.2.2 ks 10,1
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Combined pullout and concrete cone failure in cracked concrete C20/25
Size M10 M12 M16 M20 M24
Characteristic bond resistance in cracked concrete
Dry and wet concrete TRk [N/mmz] 5 ‘ 5 ‘ 5 ‘ 4,5 ‘ 4,5
Partial safety factor yme [] 1,8
Flooded hole T | [N/mm?] 5 ‘ 5 ‘ 5 ‘ 4,5 ‘ 4,5
Partial safety factor Ve [-] 2,1

C30/37 1,12
Factor for cracked concrete C40/50 . [-] 1,23

C50/60 1,30
Factor according to CEN/TS 1992-4-5 Section 6.2.2 ks 7,2
Concrete cone failure
Size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Factor according to CEN/TS 1992-4-5 Section 6.2.3 Kyer 10,1

ke | 7,2 |

Edge distance CarN [mm] 1,5hes
Spacing ScrN [mm] 3,0hes
Splitting failure
Edge distance Cerso [mm] 1,5het
Spacing Scr.sp [mm] 3,0hes
Partial safety factor Vi ! [-] 1,8

Yn absence of national regulations; AThe partial safety factor y,=1,2 is included, 3 The partial safety factor y2=1,4 is
included

Table C6: Design method CEN/TS 1992-4
Characteristic values of resistance to tension load of rebar
Steel failure — Characteristic resistance

Size 98 | 910 | @12 | @16 | @20 | @25 | @32
Rebar BSt 500 S Ngi.s [kN] 28 43 62 111 173 | 270 442
Partial safety factor Y [] 14

Combined pullout and concrete cone failure in non-cracked concrete C20/25

Size | 98 | g10 | @12 | @16 | @20 | @25 | @32
Characteristic bond resistance in non-cracked concrete

Dry and wet concrete Tk | [N/mm?*]] 12 | 10 | 10 | 9 | 9 | 9 | 5,5
Partial safety factor Ve [-] 1,8%

Flooded hole w |[N/mm?] 12 | 20 [ 10 | 9 | 9 | 9 |55
Partial safety factor v [-] 2,1%

Factor for concrete C50/60 Y [-] 1

Factor according to CEN/TS 1992-4-5Section 6.2.2 ks 10,1
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Concrete cone failure

Size p8 | @10 | 912 | @16 | @20 | @25 | @32
Factor according to CEN/TS 1992-4-5 Section 6.2.3 kyer 10,1

Edge distance CerN [mm] 1,5hes

Spacing SerN [mm] 3,0hes

Splitting failure

Edge distance Cersp [mm] 1,5hes

Spacing Ser,sp [mm] 3,0hes

Partial safety factor Vs Y [] 1,8

Y absence of national regulations
AThe partial safety factor y,=1,2 is included
I The partial safety factor y,=1,4 is included

Table C7: Design method CEN/TS 1992-4 Characteristic values of resistance to shear load of threaded rod

Steel failure without lever arm

Size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Steel grade 4.6 VRk,s | [kN] 7 12 17 31 49 71 92 | 112
Partial safety factor VMsl) [-] 1,67
Steel grade 5.8 VRks | [kN] | 9 ’ 15 ’ 21 ’ 39 ’ 61 ’ 88 ’ 115 ’ 140
Partial safety factor VMsl) [-] 1,25
Steel grade 8.8 VRk,s | [kN] | 15 ‘ 23 ‘ 34 ‘ 63 ‘ 98 ‘141‘ 184 ‘ 224
Partial safety factor VMsl) [-] 1,25
Steel grade 10.9 VRks | [kN] | 18 ‘ 29 ‘ 42 ‘ 79 ‘ 123 ‘ 177‘ 230 ‘ 281
Partial safety factor VMsl) [-] 1,5
Stainless steel grade A4-70 VRks | [kN] | 13 ’ 20 ’ 30 ’ 55 | 86 ’124’ 161 ’ 196
Partial safety factor VMsl) [-] 1,56
Stainless steel grade A4-80 VRk,s | [kN] | 15 ‘ 23 ‘ 34 ‘ 63 ‘ 98 ‘141‘ 184 ‘ 224
Partial safety factor VMsl) [-] 1,33
Stainless steel grade 1.4529 VRk,s | [kN] 13 ‘ 20 ‘ 30 ‘ 55 ‘ 86 ‘ 124 ‘ 161 ‘ 196
Partial safety factor VMsl) [-] 1,25
Ductility factor according to CEN/TS k2 0,8

1992-4-5 Section 6.3.2.1
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Steel failure with lever arm

Size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30

Steel grade 4.6 M° [N.m]]| 15 30 52 133 | 260 | 449 | 666 | 900
Rk,s

Partial safety factor v | [ 1,67

Steel grade 5.8 M° [N.m]]| 19 37 66 166 | 325 | 561 | 832 |1125
Rk,s

Partial safety factor Vs [-1 1,25

Steel grade 8.8 M° [N.m]] 30 60 | 105 | 266 | 519 | 898 | 1332|1799
Rk,s

Partial safety factor v | [ 1,25

Steel grade 10.9 M° [N.m]| 37 75 131 | 333 | 649 | 1123 | 1664|2249
Rk,s

Partial safety factor Vsl [-1 1,50

Stainless steel grade A4-70 M?° [N.m]] 26 52 92 | 233 | 454 | 786 | 1165|1574
Rk,s

Partial safety factor Vs [-1 1,56

Stainless steel grade A4-80 M° [N.m]] 30 60 | 105 | 266 | 519 | 898 | 1332|1799
Rk,s

Partial safety factor v | [ 1,33

Stainless steel grade 1.4529 M° [N.m]] 26 52 92 | 233 | 454 | 786 | 1165|1574
Rk,s

Partial safety factor v | [ 1,25

Concrete pryout failure

Factor according to CEN/TS 1992-4-5 k3 2,0

Section 6.3.3

Partial safety factor Yvp [-] 1,5
1)

Concrete edge failure

Size ¢8 | 910 | @12 | @16 | P20 | @25 @32

See section 6.3.4 of CEN/TS 1992-4-5

Effective length of anchor I [[mm] l= min(hes;8 dnom)

Outside diameter of anchor dhom [[mMm]] 8 ‘ 10 ‘ 12 ‘ 16 ‘ 20 ‘ 24 ‘ 30

Partial safety factor wme | [ 1,5

1 . .
)In absence of national regulations
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Table C8: Design method CEN/TS 1992-4
Characteristic values of resistance to shear load of rebar

Steel failure without lever arm

Size @8 | 10 | ¥12 | @16 | ©¥20 | ¥25 | B32
Rebar BSt 500 S Ves | [kN] 14 22 31 55 86 135 | 221
Partial safety factor yu | ] 15

|Ductility factor according to 0,8

CEN/TS 1992-4-5 Section 6.3.2.1 K2

Steel failure with lever arm

Size @8 | @10 | @12 | @16 | ¥20 | @25 | @32
Rebar BSt 500 S M° [N.m]] 33 65 112 | 265 | 518 | 1013 | 2122

Rk,s

Partial safety factor vl | -] 15

Concrete pryout failure
|Factor according to CEN/TS 1992-4-5 K 2,0

Section 6.3.3 3

Partial safety factor Y [-] 1,5

Concrete edge failure

Size | @8 | @10 | @12 | @16 | B20 | @25 | @32
See section 6.3.4 of CEN/TS 1992-4-5

Effective length of anchor I |[mm li= min(he;8 dnom)

Outside diameter of anchor doow |[mm] 8 [ 10 | 12 16 | 20 | 24 | 30
Partial safety factor ywe | ] 1,5

Y In absence of national regulations

Table C9: Displacement of threaded rod under tension and shear load

Anchor size | m8 | m10 | m12 | m16 | m20 | M24 | m27 | m30

Non-cracked concrete

Tension load F [kN] 6,3 7,9 11,9 | 15,9 23,8 | 29,8 37,7 45,6

Displacement Sno [mm] 0,3 0,3 0,3 0,3 0,4 0,5 0,5 0,5
O [mm] 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5

Shear load F [kN] 3,1 5,0 7,2 13,5 21,0 | 30,3 39,4 48,0

Displacement Svo [mm] 1,5 1,5 1,5 1,5 2,0 2,5 2,5 2,5
Ovea [mm] 2,3 2,3 2,3 2,3 3,0 3,8 3,8 3,8

Cracked concrete

Tension load F [kN] 51 7,4 13,1 20,5 | 24,6

Displacement Sno [mm] 0,4 0,7 0,7 0,7 0,6
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Table C10: Displacement of rebar under tension and shear load

Rebar size | 98 | @10 | @12 | 916 | @20 | @25 | @32
Non-cracked concrete
Tension load F [kN] 7,9 9,9 13,9 23,8 29,8 55,6 55,
Displacement Sno [mm] 0,3 0,3 0,3 0,4 0,4 0,5 0,5
ONeo [mm] 0,5 0,5 0,5 0,5 0,5 0,5 0,5
Shear load F [kN] 5,9 9,3 13,3 23,7 37,0 57,9 94,
Displacement Svo [mm] 0,3 0,4 0,4 0,4 0,4 0,5 0,9
Oye [mm] 0,5 0,6 0,6 0,6 0,6 0,8 1,4

Table C11: Characteristic values of resistance under seismic action category C1 for threaded rods
Size M10 M12 M16 M20 M24

Tension load

Steel failure

Characteristic resistance grade 4.6 NRks,seis [kN] 23 34 63 98 141
Partial safety factor yms" [-] 2,00

Characteristic resistance grade 5.8 NRk,s,seis [kN] 29 42 79 123 177
Partial safety factor yms" [] 1,50

Characteristic resistance grade 8.8 NRk;s,seis [kN] 46 67 126 196 282
Partial safety factor s [] 1,50

Characteristic resistance grade 10.9 NRk s seis [kN] 58 84 157 245 353
Partial safety factor yms" [-] 1,33

Characteristic resistance A2-70, A4-70 |NRrksseis [kN] 41 59 110 172 247
Partial safety factor yms") [-] 1,87

Characteristic resistance A4-80 NRk,s,seis [kN] 46 67 126 196 282
Partial safety factor yms" [] 1,60

Characteristic resistance 1.4529 NRk;s,seis [kN] 41 59 110 172 247
Partial safety factor s [] 1,50

Characteristic resistance 1.4565 NRk s seis [kN] 41 59 110 172 247
Partial safety factor yms" [-] 1,87

Combined pull-out and concrete cone failure

Dry and wet concrete TRkseis,c1 | [N/mm?]| 3,9 3,9 3,9 3,9 3,9
Partial safety factor e [-] 1,82

Flooded hole TRkseis,c1 | [N/mm?]| 3,9 3,9 3,9 3,9 3,9
Partial safety factor e [-] 2,13
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Shear load
Steel failure without lever arm
Characteristic resistance grade 4.6 VRisseis | [KN] 7 ‘ 10 ‘ 23 ‘ 30 | 40
Partial safety factor yms [] 1,67
Characteristic resistance grade 5.8 VRisseis | [KN] 9 ‘ 13 ’ 28 ‘ 38 | 51
Partial safety factor yms") [] 1,25
Characteristic resistance grade 8.8 VRisseis | [KN] 14 ‘ 21 ‘ 45 ‘ 61 | 81
Partial safety factor yms [] 1,25
Characteristic resistance grade 10.9 VRisseis | [KN] 18 ‘ 26 ‘ 56 ‘ 76 | 101
Partial safety factor yms [] 1,50
Characteristic resistance A2-70, A4-70 |Vrksseis | [kN] 12 ‘ 18 ] 39 \ 53 | 71
Partial safety factor yms") [] 1,56
Characteristic resistance A4-80 VRisseis | [KN] 14 ‘ 21 ‘ 45 ‘ 61 | 81
Partial safety factor yms [] 1,33
Characteristic resistance 1.4529 VRisseis | [KN] 12 ‘ 18 ‘ 39 ‘ 53 | 71
Partial safety factor yms [] 1,25
Characteristic resistance 1.4565 VRksseis | [KN] 12 ‘ 18 ] 39 \ 53 | 71
Partial safety factor yms") [] 1,56

1 In absence of national regulations

2 The partial safety factor y2=1,2 is included

3) The partial safety factor y2=1,4 is included
Note: Rebars are not qualified for seismic design

http://dop.sika.com

LABEL CE DA INSERIRE SULL’ETICHETTA

(¢

Sika Services AG, Zurich, Switzerland

DoP No. 75735322

ETAG 001, Part 1 “Anchors in general”, Part 5 “Bonded anchors”

Notified Body 1020

Sistema di ancoraggio chimico per utilizzo in calcestruzzo fessurato e non

Per dettagli far riferimento alla documentazione di accompagnamento

http://dop.sika.com
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ECOLOGY, HEALTH AND SAFETY INFORMATION (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 altri 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 pud emergere da queste informazioni, da qualsiasi
raccomandazione scritta o da ogni altra consulenza prestata. L’ utilizzatore del prodotto deve testarne I'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

Via Luigi Einaudi, 6

20068 Peschiera Borromeo
(M1)

Italia

www.sika.com
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