Bonded Anchors

I°RAWLPLUG®

R-CFS+KERII Hybrid resin with Rebars as an Anchor

High performance hybrid resin approved for use with reinforcement bars

Approvals and Reports
* ETA-21-0242

* Kk
*

*
* ETA *
* *

Product information

Features and benefits

» Approved for use with rebar as an anchor in
cracked and non-cracked concrete

» Winter version can be used in warmer tempe-

ratures for faster curing

 Suitable for use in dry and wet substrates as
well as holes and substrates covered with
water

» Rapid bonding time enables quick execution
of works

» Very high load capacity

» Anchor does not generate expansion forces
in the concrete which means reduced spacing
and edge distances.

« Suitable for multiple use. Partly used pro-
duct can be reused after fitting new nozzle

» Unique soft foil pack for less waste

Installation guide

Applications

Base materials

Approved for use in:

« Non-cracked concrete
C20/25-C50/60

» Cracked concrete
C20/25-C50/60

Curtain walling
Balustrading
Barriers

Cable trays

Cladding restraints
Structural steelwork
Rebar dowelling
Starter bars

Rebar missed-outs

www.rawlplug.com
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Product information

. Drill hole to the required diameter and depth for rebar size being used.

. Clean the drill hole thoroughly with brush and hand pump at least four times before installation

. Insert cartridge into gun and attach nozzle.

. Dispense to waste until even colour is obtained (min. 10 cm)

. Insert the mixer nozzle to the bottom of the drill hole and inject resin, slowly withdrawing the nozzle as the hole is
filled to 70% of its depth.

6. Immediately insert the rebar, slowly and with slight twisting motion. Remove any excess resin around the hole befo-

re it sets and leave it undisturbed until the curing time elapses.

v WN =

Volume

R-CFS+KERII-600 R-KER Il Hybrid Resin

R-KER 1l Hybrid Resin for High Tempera-
R-CFS+KERII-600-S ture (Summer) / Slow Cure Styrene Free
R-CFS+KERII Hybrid Resin 600

R-KER 1l Hybrid Resin for High Tempera-
R-CFS+KERII-600-W ture (Winter) / Fast Cure Styrene Free Hy-
brid Resin

Installation data
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REBARS AS ANCHORS
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Rebar diameter d, [mm]

Hole diameter in substrate d, [mm] 12 14 18 18 22 26 32 40
Min. hole depth in substrate h, [mm] howt5 ho#5 h 45 h +5 h +5 h +5 h_+5 h_+5
Min. substrate thickness i [mm] h";a";go hg'{\;go h";aﬂggo h";q‘;go h%": h%“: h%\: hivd"‘:
Min. spacing S [mm] 40 40 40 40 40 40 50 70
Min. edge distance Coin [mm] 40 40 40 40 40 40 50 70

MINIMUM EMBEDMENT DEPTH

Min. installation depth S— [mm] 60 60 60 60 64 80 100 128
MAXIMUM EMBEDMENT DEPTH
Min. installation depth h [mm] 160 200 240 240 320 400 500 640

nom, max
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Installation data

Minimum working and curing time
R-KER-II

Resin temperature Concrettirteempera- Working time
| ra o ra | w0 e

5 0 3h 30
5 5 90 15
10 10 60 8
15 15 60 5
20 20 45 2.5
25 25 45 2
25 30 45 2
25 35 30 1.5
25 40 30 1.5

*For wet concrete the curing time must be doubled

R-KER-Il W

o | o | e

5 0 2h 14
5 5 60

10 10 45 55
15 15 30 3

20 20 15 2

25 25 10 1.5
25 30 10 1.5
25 B5 5 1

25 40 5 1

*For wet concrete the curing time must be doubled

Mechanical properties

REBARS AS ANCHORS

e e e e [a [em [T e [ ]

F_uk =540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)

Memihell (R [l | e | g 540 540 540 540 540 540 540 540
strength - tension uk
Nominal yield strength - ¢ 1y/mme 500 500 500 500 500 500 500 500
tension y
cross SERHEREL AR | A | 50 79 113 154 201 314 491 804
Elastic section modulus W, [mm?3] 50 98 170 269 402 785 1534 3217
F_uk = 575 (e.g. B 500 SP acc. to EC2)
Nemifiell (e sl | e | pym 575 575 575 575 575 575 575 575
strength - tension uk
Nominal yield strength - ¢ = [\/mmg 500 500 500 500 500 500 500 500
tension y
Si:fnss sectional area-ten- g 50 79 113 154 201 314 491 804
Elastic section modulus W,  [mm?] 50 98 170 269 402 785 1534 3217
f_uk = 620 (e.g. G-60 acc. to ASTM 615)
Mol (imetS Genele | e | o 620 620 620 620 620 620 620 620
strength - tension uk
Nominal yield strength - ¢~ \y/mme) 420 420 420 420 420 420 420 420
tension w
cross SEREREL AR | A | 50 79 113 154 201 314 491 804
Elastic section modulus W, [mm?3] 50 98 170 269 402 785 1534 3217
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Basic performance data

REBARS AS ANCHORS

I =) 2 ) ) e e ) = R e e e Bl B )

Substrate Non-cracked concrete Cracked concrete

MEAN ULTIMATE LOAD

TENSION LOAD N,

f_uk =540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)

Minimum embedment depth [kN] 268 314 314 314 346 483 675 97.8 221 221 221 221 243 340 47.5 688
Maximum embedment depth [kN] 285 445 641 87.3 1104 1718 2738 4%6 285 445 641 87.3 1104 1718 2738 4%6

f_uk =575 (e.g. B 500 SP acc. to EC2)

Minimum embedment depth [kN] 268 314 314 314 346 483 675 978 221 221 221 221 243 340 475 688
Maximum embedment depth kN] 306 47.4 683 929 13‘1 "39 236 4’25 304 474 683 929 13‘1 139 236 4*;5

f_uk =620 (e.g. G-60 acc. to ASTM 615)

Minimum embedment depth [kN] 268 314 314 314 346 483 675 978 221 221 221 221 243 340 475 688
. 100 130 204 319 523 100 130 204 319 523
Maximum embedment depth [kN] 327 511 736 2 9 5 6 © 33.7 511 736 2 9 5 6 ©

SHEAR LOAD V,,

f_uk =540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)

Minimum embedment depth kN] 171 267 385 524 684 96.6 1%5 1955 171 267 385 442 486 680 950 1357
Maximum embedment depth N 171 267 385 524 e84 o0 'S 2T 471 267 385 524 esa o0 o D3
f_uk =575 (e.g. B 500 SP acc. to EC2)

- 135 195 137
Minimum embedment depth kNl 182 285 410 558 69.1 966 o0 30 182 285 410 442 486 680 950 o
Maximum embedment depth Nl 182 285 410 ss8 728 ' 07 P9 g2 285 a0 sss 28 P T2

f_uk =620 (e.g. G-60 acc. to ASTM 615)

" 135 195 137
Minimum embedment depth kNl 196 307 442 601 69.1 966 >0 20 | 196 307 442 442 486 680 950 o
Maximum embedment depth N 196 307 442 601 785 22 90 3 496 307 aa2 e0n 785 22 19T 3¢
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Basic performance data

= ) 1 ) 2 ) ) I I e e =

CHARACTERISTI D

TENSION LOAD N,

f_uk =540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)

Minimum embedment depth KN]  19.6 229 229 229 252 352 492 712 121 160 160 160 17.6 24.6 344 450
Maximum embedment depth kNl 271 424 611 831 1%8 1(;9 2615 4334 274 424 611 831 1?58 1579 2365 2225

f_uk =575 (e.g. B 500 SP acc. to EC2)

Minimum embedment depth [kN] 19.6 229 229 229 252 352 492 712 121 160 160 160 17.6 24.6 344 450
Maximum embedment depth [kN] 289 452 650 885 ”65 1&;0 2’;2 4? 289 452 650 885 ”65 120 225 2225

f_uk =620 (e.g. G-60 acc. to ASTM 615)

Minimum embedment depth KNI  19.6 229 229 229 252 352 492 712 121 160 160 160 17.6 24.6 344 450
Maximum embedment depth kN] 312 487 701 954 1274 1";4 324 4852 312 487 701 954 1274 1’;8 2365 2225

SHEAR LOAD V,,

f_uk =540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)

Minimum embedment depth kN] 136 212 305 416 504 704 98.4 1452 136 212 305 320 353 493 689 90.1

Maximum embedment depth kN] 136 212 305 416 543 848 1?,’2 2127 13.6 212 305 416 543 848 1352 2127
f_uk =575 (e.g. B 500 SP acc. to EC2)

Minimum embedment depth [kN] 145 226 325 443 504 704 984 1452 145 226 320 32.0 353 493 689 90.1

Maximum embedment depth kNl 145 226 325 443 578 903 '3 31 145 226 325 443 578 903 ' D)
f_uk =620 (e.g. G-60 acc. to ASTM 615)

Minimum embedment depth kN] 156 244 351 457 504 704 98.4 1‘,‘52 156 244 320 320 353 493 689 90.1

Maximum embedment depth kN] 156 244 351 47.7 623 97.4 1522 2‘;9 15.6 244 351 47.7 623 974 1522 2‘;9

DESIGN LOAD

TENSION LOAD N,

f_uk =540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)

Minimum embedment depth kN] 131 152 152 152 168 235 328 47.5 804 107 107 107 118 164 230 303

Maximum embedment depth N 194 303 436 594 776 5 '3 10 104 303 436 504 776 2 310
f_uk =575 (e.g. B 500 SP acc. to EC2)

Minimum embedment depth [kN] 131 152 152 152 16.8 23.5 328 475 804 107 107 107 118 164 230 303

Maximum embedment depth kN] 206 323 465 632 826 1%)9 2%1 3271 206 323 465 632 82.6 1275 1517 1510
f_uk =620 (e.g. G-60 acc. to ASTM 615)

Minimum embedment depth kN] 131 152 152 152 168 235 328 47.5 804 107 107 107 118 164 230 303
Maximum embedment depth kNl 223 348 501 682 890 30 )/ 21 215 348 son es2 s ' T3 T30
SHEAR LOAD V,,

f_uk =540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)
Minimum embedment depth kN] 905 141 204 27.7 33.6 469 656 950 905 141 204 213 235 329 459 60.1
Maximum embedment depth [Nl 905 141 204 277 362 566 884 g 905 141 204 277 362 566 884 g
f_uk =575 (e.g. B 500 SP acc. to EC2)
Minimum embedment depth [kN] 9.63 151 21.7 295 336 469 656 950 9.63 151 213 213 235 329 459 60.1
Maximum embedment depth kN]  9.63 151 217 295 385 602 94.1 1524 963 151 217 295 385 602 94.1 1';4
f_uk =620 (e.g. G-60 acc. to ASTM 615)
Minimum embedment depth kN] 104 162 234 305 33.6 469 656 950 104 162 213 213 235 329 459 60.1
Maximum embedment depth kN] 104 162 234 318 416 649 121 1626 104 162 234 318 416 649 1?51 1626
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Basic performance data
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RECOMMENDED LO.

TENSION LOAD N,

f_uk =540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)

Minimum embedment depth KNl 934 109 109 109 120 168 234 339 574 7.62 7.62 7.62 840 117 164 21.5
Maximum embedment depth N 139 216 312 424 554 866 '3 21 139 216 312 424 554 866 0 'Y

f_uk =575 (e.g. B 500 SP acc. to EC2)

Minimum embedment depth kN] 934 109 109 109 120 168 234 339 574 7.62 7.62 7.62 840 117 164 215
Maximum embedment depth kN] 148 230 332 452 590 922 1‘(‘)4 229 148 230 332 452 590 89.8 1122 ";7

f_uk =620 (e.g. G-60 acc. to ASTM 615)

Minimum embedment depth kNl 934 109 109 109 120 168 234 339 574 7.62 7.62 7.62 840 117 164 21.5
Maximum embedment depth [N 159 248 358 487 636 994 '3 229 153 248 358 487 636 898 ' 'Y

SHEAR LOAD V.

f_uk =540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)

Minimum embedment depth KNl 646 101 145 198 240 335 469 67.9 646 10 145 152 168 235 328 429
Maximum embedment depth [N 646 101 145 198 259 404 631 00 646 101 145 198 259 404 631 '

f_uk =575 (e.g. B 500 SP acc. to EC2)
Minimum embedment depth [kN] 6.88 108 15.5 211 240 335 469 679 688 108 152 152 16.8 23,5 328 429

Maximum embedment depth [kN] 6.88 108 155 211 275 43.0 672 10 6.88 108 155 211 275 43.0 672 1o

f_uk =620 (e.g. G-60 acc. to ASTM 615)

Minimum embedment depth [kN] 742 11.6 167 218 240 335 469 679 742 116 152 152 168 23.5 328 429
Maximum embedment depth kN] 742 116 167 227 297 464 725 1178 742 116 167 227 297 464 725 ”78
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Design performance data

REBARS AS ANCHORS

e T e e e e [Te [es [a]
TENSION LOAD

STEEL FAILURE; F_UK = 540 (E.G. 500 B ACC. TO BS 4449; B 500 B ACC. TO SS 560)

Characteristic resistance N [kN] 27.14 42.41 61.07 83.13 108.57 169.65 265.07 434.29

Rk,s

Partial safety factor Viss - 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40
STEEL FAILURE; F_UK =575 (E.G. B 500 SP ACC. TO EC2)

Characteristic resistance Ngyo

Partial safety factor Vi - 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40

[kN] 28.90 45.16 65.03 88.51 115.61 180.64 282.25 462.44

STEEL FAILURE; F_UK = 620 (E.G. G-60 ACC. TO ASTM 615)

Characteristic resistance Neo

[kN] 31.16 48.69 70.12 95.44 124.66 194.78 304.34 498.63

Partial safety factor Vs - 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (40°C/24°C)

Characteristic bond resistance Te [N/mm?] 13.00 14.00 14.00 13.00 13.00 10.00 9.00 7.50

Sustained load factor wo_ . - 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72

COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (80°C/50°C)

Characteristic bond resistance T, [N/mm?] 13.00 14.00 14.00 13.00 13.00 10.00 9.00 7.50

Rk

Sustained load factor wo_ . - 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (120°C/80°C)

Characteristic bond resistance Ta [N/mm?] 7.00 7.00 7.00 7.00 7.00 5.50 5.00 4.00

Sustained load factor we . - 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (40°C/24°C)

Characteristic bond resistance T, [N/mm?] 8.00 9.00 10.00 10.00 8.50 7.50 6.00 3.50

Sustained load factor wo_ . - 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (80°C/50°C)

Characteristic bond resistance T [N/mm?] 8.00 9.00 10.00 10.00 8.50 7.50 6.00 3.50

Sustained load factor wo - 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (120°C/80°C)

Characteristic bond resistance Tae [N/mm?] 4.50 5.00 5.00 5.00 4.50 4.00 3.00 2.00

Sustained load factor wo = 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61

COMBINED PULL-OUT AND CONCRETE CONE FAILURE

Installation safety factor Vit - 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Increasing factors for N, - C30/37 v - 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04
Increasing factors for N, - C40/50 W - 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07
Increasing factors for N, - C50/60 W - 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09
CONCRETE CONE FAILURE
Installation safety factor Vit - 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Factor for cracked concrete Keen - 7.70 7.70 7.70 7.70 7.70 7.70 7.70 7.70
Factor for non-cracked concrete Kyeen - 11.00 11.00 11.00 11.00 11.00 11.00 11.00 11.00
Edge distance Con [mm] 1.5%h,, 1.5%h 1.5%h,, 1.5%h,, 1.5%h,, 1.5%h,, 1.5%h,, 1.5%h,,
Spacing Sen [mm] 3.0%h,, 3.0%h, 3.0%h, 3.0%h,, 3.0%h,, 3.0%h, 3.0%h, 3.0%h,,

CONCRETE SPLITTING FAILURE
Installation safety factor Vinst - 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

e www.rawlplug.com 7



Bonded Anchors

Design performance data

I°RAWLPLUG®

STEEL FAILURE; F_UK = 540 (E.G. 500 B ACC. TO BS 4449; B 500 B ACC. TO SS 560)

Characteristic resistance without le-

ver arm

Ductility Factor

Characteristic resistance with lever

arm

Partial safety factor

STEEL FAILURE; F_UK = 575 (E.G. B 500 SP ACC. TO EC2)

Characteristic resistance without le-

ver arm

Ductility factor

Characteristic resistance with lever

arm

Partial safety factor

\ RK,s

k.

7

M

Vs

Rk,s

[kN]

[Nm]

[kN]

[Nm]

13.57

0.80

32.57

1.50

14.45

0.80

34.68

1.50

STEEL FAILURE; F_UK = 620 (E.G. G-60 ACC. TO ASTM 615)

Characteristic resistance without le-

ver arm

Ductility factor

Characteristic resistance with lever

arm

Partial safety factor

CONCRETE PRY-OUT FAILURE

Factor

Installation safety Factor

CONCRETE EDGE FAILURE

Anchor diameter
Effective length of anchor

Installation safety factor

Vinst

[kN]

[Nm]

[mm]

[mm]

15.58

0.80

37.40

1.50

2.00
1.00

8.00

min(300;
hea12d,,,)

1.00

21.21

0.80

63.62

1.50

22.59

0.80

67.74

1.50

24.35

0.80

73.04

1.50

2.00
1.00

10.00

min(300;

h.a12d

ef

1.00

vom) N

30.54

0.80

109.93

1.50

3252

0.80

117.06

1.50

35.06

0.80

126.22

1.50

2.00
1.00

12.00

min(300;

12d
1.00

o)

41.56
0.80
174.57

1.50

44.26
0.80
185.88

1.50

47.72
0.80
200.43

1.50

2.00
1.00

14.00

min(300;
h.12d

ef?

1.00

o)

h

ef!

54.29

0.80

260.58

1.50

57.81

0.80

277.47

1.50

62.33

0.80

299.18

1.50

2.00
1.00

16.00

min(300;
h

12d

)

1.00

ef

84.82

0.80

508.94

1.50

90.32

0.80

541.92

1.50

97.39

0.80

584.34

1.50

2.00
1.00

20.00

min(300;

12d

o)

1.00

132.54
0.80
994.02

1.50

141.13
0.80
1058.45

1.50

152.17
0.80
1141.28

1.50

2.00
1.00

25.00

min(300;
h.12d

e 120,00

1.00

e T e e e e [Tee [Tas [a]
SHEAR LOAD

217.15
0.80
2084.61

1.50

231.22
0.80
2219.72

1.50

249.32
0.80
2393.44

1.50

2.00
1.00

32.00

min(300;
h.12d

e 12d,,,)

1.00

Combined pull-out and concrete cone failure (EN 1992-4:2018, p.7.2.1.6., 7.14 - N"Rk‘D=Lp°5u5*tRk*n*d*her).
hef = hnom

Allowable values for resistance in case of Seismic performance category C1

=X BTN EN N TN N N N

TENSION LOAD
STEEL FAILURE; F_UK = 540 (E.G. 500 B ACC. TO BS 4449; B 500 B ACC. TO SS 560)

Characteristic resistance N

ks [kN] 27.14 42.41 61.07 83.13 108.57 169.65 265.07 434.29

Partial safety factor Y —— - 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40
STEEL FAILURE; F_UK = 575 (E.G. B 500 SP ACC. TO EC2)

Characteristic resistance Noee [kN] 28.90 45.16 65.03 88.51 115.61 180.64 282.25 462.44

Partial safety factor V- - 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40
STEEL FAILURE; F_UK = 620 (E.G. G-60 ACC. TO ASTM 615)

Characteristic resistance Nos [kN] 31.16 48.69 70.12 94.44 124.66 194.78 304.34 498.63

Partial safety factor Y —— - 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (40°C/24°C)

Characteristic bond resistance Ta [N/mm?] 7.00 8.50 10.00 10.00 8.50 7.50 6.00 3.50
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (80°C/50°C)

Characteristic bond resistance T, [N/mm?] 7.00 8.50 10.00 10.00 8.50 7.50 6.00 3.50
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (120°C/80°C)

Characteristic bond resistance Ta [N/mm?] 4.00 4.50 5.00 5.00 4.50 4.00 3.00 1.50
COMBINED PULL-OUT AND CONCRETE CONE FAILURE

Installation safety factor Vinst - 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
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Design performance data
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SHEAR LOAD

STEEL FAILURE; F_UK = 540 (E.G. 500 B ACC. TO BS 4449; B 500 B ACC. TO SS 560)

Characteristic resistance without lever arm /o [kN] 9.50 14.84 21.38 29.09 38.00 59.38 92.78 152.00

Partial safety factor  — - 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
STEEL FAILURE; F_UK = 575 (E.G. B 500 SP ACC. TO EC2)

Characteristic resistance without lever arm Vs [kN] 10.12 15.81 22.76 30.98 40.46 63.22 98.79 161.85

Partial safety factor V— - 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
STEEL FAILURE; F_UK = 620 (E.G. G-60 ACC. TO ASTM 615)

Characteristic resistance without lever arm Vg [kN] 10.91 17.04 24.51 33.40 43.63 68.17 106.52 174.52

Partial safety Factor Vasusesct - 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50

Product commercial data

Quantity [pcs]

1 1 40

R-CFS+KERII-600 600 10.0 10.0 430.0 5906675464817
R-CFS+KERII-600-S 600 1 1 16 10.0 10.0 190.0 5906675464824
R-CFS+KERII-600-W 600 1 1 40 10.0 10.0 430.0 5906675478050

1) ETA-21-0242
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