fischer Injection mortar FIS EM with rebars
Anchor design according to fischer specification

1. Types

Reinforcement bars @ 8 - @ 40 mm

*)
Icc See ICC-ES
. | Evaluation Report
@ at www.ic-es.org
Inspection agency:
European Technical Approval — ESR-1990 AA-T07
Option 1 for cracked concrete

CALCULATION
WITH

COMPUFIX
CALCULATION
SOFTWARE

Features and Advantages

® European Technical Approval option 1 * for cracked and non-cracked concrete.

ICC-ES Evaluation Report* for non-cracked concrete, seismic categories A+B.

Expansion stress free anchoring guarantees for a save use with small spacing and edge distances.

Less cleaning procedures of the drill hole due to the high-quality epoxy resin.

The resin seals the drill hole and avoids penetration of dampness and therefore gives corrosion protection for the
embedded steel.

Variable embedment depth enables the application in all kinds of building structure.

Suitable for underwater installations. (See reduction factor; Section 4.2).

Suitable for diamond drilled holes guarantees highest flexibility on site. (See reduction factor; Section 4.2).
Longer curing time for simple installation.

Low shrinkage of the mortar.

Approved for temperatures from -40 °C to +72 °C.

*I The conditions of use in the European Technical Approval or the ICC-ES Evaluation Report may vary from those of the Technical Handbook.

Materials
Reinforcing steel : Approved with fyk =400-600 N/mm?2.

Static values in the Technical Handbook based on f; = 500 N/mm?
Injection mortar: Epoxy resin, cement and hardener

RJ www.rjfixings.com e Edinburgh 0131 453 2980 ¢ Newcastle 0191 258 8950 e Guildford 01483 898 125
\




fischer Injection mortar FIS EM with rebars
Anchor design according to fischer specification

2. Ultimate resistances of single anchors with large spacing and large edge distance "
Mean values

Anchor type FISEM FISEM FISEM FIS EM FISEM FIS EM FISEM FISEM FISEM
28 210 212 214 216 218 220 22 ?24
het [mm] 80 90 110 120 125 140 170 190 210

non-cracked concrete
temperature range (+60°C / +35°C) ?
tension €20/25 N, [kN] 294 46.2 66.2 88.7 94.3 1118 149.6 176.8 2054
shear =2020/25 V, [kN] 173 214 39.2 634 69.6 88.0 108.8 1317 156.6
cracked concrete
temperature range (+60°C / +35°C) 2

tension €20/25 N [kN] 18.5 26.0 38.2 48.6 57.9 729 98.4 120.2 139.7
shear 2(020/25 V, [kN] 17.3 274 392 53.4 69.6 88.0 108.8 1317 166.6
Anchor type FISEM FISEM FISEM FISEM FISEM FISEM FISEM FISEM
925 o 26 228 230 32 o34 236 240
het [mm] 250 250 250 280 300 300 350 400

non-cracked concrete
temperature range (+60°C / +35°C) 2
tension €20/25 N, [kN] 266.8 266.8 266.8 3163 360.7 360.7 4420 540.0
shear 2020/25 V, [kN] 1701 184.0 2134 245.0 278.6 3146 362.7 43568
cracked concrete
temperature range (+60°C / +35°C) ?
tension €20/25 N, [kN] 180.8 1814 1814 215.1 1984 2108 2604 3307
shear =2020/25 V, [kN] 1701 184.0 2134 245.0 2786 3146 362.7 4356

" The loads apply to reinforcing steel with ka =500 N/mm? and careful drill hole cleaning, carried out with a brush and blow-out tool and temperatures in the substrate in the area
of the mortar with short term temperature T < + 60 °C and long term temperature T < 35 °C (see also "Installation details, section 7").
2 (short term temperature / long term temperature)

3. Characteristic, design and recommended resistances of single anchors with large

spacing and large edge distance
3.1 Characteristic resistance"

Anchor type FIS EM FIS EM FISEM FIS EM FIS EM FIS EM FIS EM FIS EM FIS EM
28 210 212 214 216 218 220 ?22 ?24
het [mm] 80 90 110 120 125 140 170 190 210

non-cracked concrete
temperature range (+60°C / +35°C) 2
tension C20/25 Ng [kN] 280 424 58.3 66.4 70.6 83.7 1119 1323 163.7
shear =2020/25 Vg [kN] 138 21.6 311 424 55.3 70.0 87.0 105.0 1250
cracked concrete
temperature range (+60°C / +35°C) 2

tension C20/25 Ngy [kN] 14.1 19.8 290 369 440 55.4 748 91.9 1108
shear 2(20/25 Vg [kN] 13.8 216 311 424 583 70.0 87.0 105.0 1260
Anchor type FIS EM FIS EM FIS EM FIS EM FIS EM FIS EM FIS EM FIS EM
225 ? 26 228 230 ?32 234 236 240
hgg [mm] 250 250 250 280 300 300 350 400

non-cracked concrete
temperature range (+60°C / +35°C) ?
tension C20/25 Npy [kN] 199.6 199.6 199.6 236.6 262.4 2624 330.7 404.0
shear =2(20/25 Vg [kN] 135.0 146.0 170.0 195.0 2210 2500 280.0 346.0
cracked concrete
temperature range (+60°C / +35°C) 2
tension C20/25 Ngy [kN] 1374 1429 1639 184.7 150.8 160.2 1979 2513
shear 2(20/25 Vg, [kN] 135.0 146.0 170.0 195.0 221.0 2500 280.0 346.0

" The loads apply to reinforcing steel with ka =500 N/mm? and careful drill hole cleaning, carried out with a brush and blow-out tool and temperatures in the substrate in the area
of the mortar with short term temperature T < + 60 °C and long term temperature T < 35 °C (see also "Installation details, section 7").
2 (short term temperature / long term temperature)
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fischer Injection mortar FIS EM with rebars
Anchor design according to fischer specification

3.2 Design resistance"

Anchor type FIS EM FIS EM FIS EM FIS EM FIS EM FIS EM FIS EM FIS EM FIS EM
28 210 212 14 216 218 20 922 924

hgt [mm] 80 90 110 120 125 140 170 190 210

non-cracked concrete

temperature range (+60°C / +35°C) 2

tension €20/25 Ngy [kN] 200 283 388 443 47.1 56.8 74.6 88.2 102.5

shear 2(020/25 Vg [kN] 9.2 144 20.7 28.3 369 46.7 58.0 700 83.3

cracked concrete

temperature range (+60°C / +35°C) ?

tension C20/25 Npy [kN] 94 132 194 246 244 30.8 415 51.1 61.6

shear 2(20/25 Vpy [kN] 9.2 144 20.7 28.3 369 46.7 58.0 70.0 83.3

Anchor type FIS EM FIS EM FIS EM FIS EM FIS EM FIS EM FIS EM FIS EM
925 % 26 28 %30 232 %34 @36 240

hgg [mm] 250 250 250 280 300 300 350 400

non-cracked concrete

temperature range (+60°C / +35°C) 2

tension €20/25 Ngg [kN] 133.1 133.1 133.1 157.7 174.9 1749 2204 2693

shear =2020/25 Vgy [kN] 90.0 97.3 1133 130.0 1473 166.7 186.7 230.7

cracked concrete

temperature range (+60°C / +35°C) 2

tension C20/25 Npy [kN] 764 794 85.5 102.6 83.8 89.0 1100 1396

shear 2(20/25 Vgy [kN] 90.0 97.3 1133 130.0 1473 166.7 186.7 2307

" The loads apply to reinforcing steel with fyk =500 N/mm? and careful drill hole cleaning, carried out with a brush and blow-out tool and temperatures in the substrate in the area

of the mortar with short term temperature T < + 60 °C and long term temperature T < 35 °C (see also "Installation details, section 7").

2 (short term temperature / long term temperature)

3.3 Recommended resistance" 2!

Anchor type FIS EM FISEM FISEM FISEM FIS EM FISEM FIS EM FISEM FISEM
28 210 812 14 216 218 220 022 924

heg [mm] 80 90 110 120 125 140 170 190 210

non-cracked concrete

temperature range (+60°C / +35°C) ¥

tension €20/25 Ng [kN] 143 20.2 211 31.6 336 39.8 53.3 63.0 732

shear 2(20/25 Vg [kN] 6.6 103 148 20.2 26.3 333 414 50.0 59.5

cracked concrete

temperature range (+60°C / +35°C) *

tension €20/25 Ng [kN] 6.7 9.4 138 176 1756 22.0 29.7 365 44.0

shear =2(20/25 Vg [kN] 6.6 103 14.8 20.2 263 333 414 50.0 59.5

Anchor type FIS EM FISEM FIS EM FISEM FIS EM FIS EM FISEM FISEM
225 % 26 228 230 232 o34 236 240

heg [mm] 250 250 250 280 300 300 350 400

non-cracked concrete

temperature range (+60°C / +35°C) ¥

tension €20/25 Ng [kN] 95.1 95.1 95.1 12.7 125.0 126.0 167.5 192.4

shear 2(20/25 Vg [kN] 64.3 69.5 81.0 929 1052 119.0 1333 164.8

cracked concrete

temperature range (+60°C / +35°C) *

tension €20/25 Ng [kN] 54.5 56.7 61.1 733 59.8 63.6 78.5 99.7

shear 2(20/25 Vg [KkN] 64.3 69.5 81.0 92.9 105.2 119.0 1333 164.8

" The loads apply to reinforcing steel with ka =500 N/mm” and careful drill hole cleaning, carried out with a brush and blow-out tool and temperatures in the substrate in the area

of the mortar with short term temperature T < + 60 °C and long term temperature T < 35 °C (see also "Installation details, section 7").
%" Material safety factor ) and safety factor for action y, = 1.4 are included. Material safety factor yy depends on failure mode of the anchor.
3" (short term temperature / long term temperature)



fischer Injection mortar FIS EM with rebars
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4, Calculation of tension resistance
The decisive design resistance in tension is the lowest of value of following failure modes:

Steel failure: NRd,s

Combined pull-out and concrete cone failure:

Nedp=Npgap - Tonp Tsip - fszp Ts3p - ferpa TeipB Tozp

Concrete cone failure: Nggc= Naﬁd,c Tone Ts1 T2 fs3 Tera Te1B Te2

Concrete splitting failure: Ned,sp=Nrac Tone fstsp Tszsp Ts3sp TetspaTet.sp8 Tezsp Th

4.1 Steel failure of the highest loaded anchor

Design resistance of single anchor

Anchor type FISEM FISEM FISEM FISEM FISEM FISEM FISEM FISEM FISEM
28 210 ?12 214 216 218 220 ?22 224

design resistance Npgs  [kN] 20.0 314 45.0 60.7 793 100.0 123.6 149.3 177.9

Anchor type FISEM FISEM FISEM FISEM FISEM FISEM FISEM FISEM
?25 2 26 28 230 232 234 % 36 240

design resistance Nrgs  [kN] 192.9 208.6 242.1 2779 316.4 356.4 400.0 4936

fischer =



fischer Injection mortar FIS EM with rebars
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4.2 Combined pull-out and concrete cone failure

Neap=Nrap Tonp  Ts1p fszp fs3p fe1,pA Te1,p8 Tezp

Design resistance of single anchor 2’3
Anchor type FISEM FISEM FISEM FISEM FISEM FISEM
28 210 212 214 216 218

eff. anchorage depth hy;  [mm]| 60 \ 80 \ 160 | 60 \ 90 \ 200 | 70 \ 110\ 240 | 75 \ 120\ 280 | 80 \ 125\ 320 | 85 \ 140\ 360

non-cracked concrete
temperature range (+60 °C / + 35 °C) "

Nipgp N1 | 161 ] 214 | 429 188 | 283 | 628 | 264 | 415 | 905 | 308 | 483 | 1148] 313 | 489 | 125.1| 374 | 616 | 1583
temperature range (+72 °C / +50°C) "

Nopgp (kNI | 131 | 174349 | 161 ] 226 | 503 | 211 | 332 | 724 | 264 | 422 | 985 | 246 | 384 | 98.3 | 294 | 484 | 1244

cracked concrete
temperature range (+60 °C / + 35 °C) "

Nggp [kN]‘ 7.0 ‘ 94 ‘ 18.8‘ 8.8 ‘ 13.2 ‘ 293 ‘ 123 ‘ 194 ‘ 422 ‘ 154 ‘ 24.8‘ 57.5‘ 156 ‘ 24.4‘ az.a‘ 18.7 ‘ 30.8‘ 792
temperature range (+72 °C / +50 °C) "

N3gp [kN]‘ 6.0 \ 8.0 \ 16.1 \ 75 \ 13 \ 25.1 \ m.e\ 16.6 \ 35.2\ 13.2 \ 21.1 \ 49.3\ 134 \ 20.9\ 53.8‘ 160 \ 25.4\ 67.9

Anchor type FIS EM FISEM FISEM FISEM FISEM FISEM
220 922 s24 ?25 26 928
eff. anchorage depth hy;  [mm]| 90 \ 170 \ 400 | 94 \ 190 \ 440 | 98 \ 210 \ 480 | 100 \ 250 \ 500 104\ 250 \ 520 | 112 \ 250 \ 560

non-cracked concrete
temperature range (+60 °C / + 35 °C) "

Nipgp [N | 408 | 77.1|1815] 469 | 94.8|2195| 634 | 1144|2614 66.7 | 1418|2836 614 | 147.5| 306.8| 712 | 158.8] 3558
temperature range (+72 °C / + 50 °C) "

N kNI | 346 | 653 ] 153.6] 337 | 803 | 1858] 452 | 96,8 | 221.2] 436 [109.1] 2182 47.2 | 113.4| 236.0] 547 | 1222|2737

cracked concrete
temperature range (+60 °C / + 35 °C) "

Nggp  [N] ‘ 220 ‘ 415 ‘ 977 ‘ 253 ‘ 51.1 ‘118.3‘ 28.7 ‘ 616 ‘ 140.7‘ 305 ‘ 764 ‘ 152.7‘ 330 ‘ 794 ‘ 155.2\ 38.3 \ 85.5 \ 1916
temperature range (+72 °C / +50°C) "

Npgp  [kN] \ 188 \ 358 \ 838 \ 21.7 \ 438 \ 101.4\ 248 \ 52.8 \ 120.5\ 262 \ 65.4 \ 130.9\ 283 \ 68.1 \141.5\ 328 \ 733 \ 164.2

Anchor type FISEM FISEM FISEM FISEM FISEM

230 932 ?34 36 240
eff. anchorage depth hye  [mm]| 120 \ 280 \ 600 | 128 \ 300 \ 640 | 136 \ 300 \ 680 | 144 \ 350 \ 720 | 160 \ 400 \ 800

non-cracked concrete
temperature range (+60 °C / + 35 °C) "

Niggp [N | 754 | 1758 8770 | 858 | 201.1| 4289 | 968 | 2136 | 4842 | 1086 | 263.9 | 6428 | 1340 | 336.1 | 6702
temperature range (+72 °C / + 50 °C) "

Nopgp [1| 628 | 1466 | 3142 | 715 | 1676 | 3674 | 807 | 1780 | 4035 | 860 | 2089 | 4298 | 106.1 | 2653 | 5306

cracked concrete
temperature range (+60 °C / + 35 °C) "

N [kN]‘ 440 ‘ 102.6 ‘ 219.9‘ 35.7 ‘ 838 ‘ 178,7‘ 404 ‘ 89.0 ‘ 201.3‘ 452 ‘ 110.0\ zzs.z‘ 55.9 ‘ 139.5\ 2793
temperature range (+72 °C / +50 °C) "

N3y [kN]\ 377 \ 88.0 \ 188.5‘ 286 \ 67.0 \ 143.0\ 323 \ 712 \ 151.4\ 36.2 \ 88.0 \ wsw.u\ 44.7 \ 111.7\ 2234

" (short term temperature / long term temperature)
2 For underwater installation the resistence values have to be multiplied by a factor of 0.7.
3 For applications with diamond drilled holes the resistence values have to be multiplied with a factor of 0.75.
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4.2.1 Influence of concrete strength / combined pull-out and concrete cone failure

fonp

Concrete strength class C12/15 | €16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
cylinder compressive strength fck.cyl [N/mm?] 12 16 20 25 30 35 40 45 50
cube compressive strength — fyy ¢pe [N/mm?] 15 20 25 30 37 45 50 55 60
influence factor fonp [ 0.89 0.99 1.00 1.02 1.04 1.06 1.07 1.08 1.09

4.2.2 Characteristic edge distance and spacing for design of combined pull-out and concrete cone failure
Anchor type FISEM FISEM FISEM FISEM FISEM FISEM
28 210 212 214 216 218
eff. anchorage depth hy;  [mm]| 60 \ 80 \ 160 | 60 \ 90 \ 200 | 70 \ 110\ 240 | 75 \ 120\ 280 | 80 \ 125\ 320 | 85 \ 140\ 360
range (+60 °C / +35°C)’
Ser, Np [mm]| 180 | 234 | 234 | 180 | 270 | 283 | 210 | 330 | 339 | 225 | 360 | 383 | 240 | 375 | 437 | 255 | 420 | 492
CorNp [mml| 90 | 117 | 117 | 90 | 135 | 141 | 105 | 165 | 170 | 113 | 180 | 191 | 120 | 188 | 219 | 128 | 210 | 246
temperature range (+72 °C / +50 °C) '
SerNp [mm]| 180 [ 211 [ 211 | 180 | 253 | 253 | 210 | 304 | 304 | 225 | 354 | 354 | 240 | 375 | 388 | 255 | 420 | 436
CoNp [mm]| 90 | 105 | 105 | 90 | 126 | 126 | 105 | 162 | 162 | 113 | 177 | 177 | 120 | 188 | 194 | 128 | 210 | 218

Anchor type FIS EM FISEM FISEM FISEM FISEM FISEM

%20 822 ?24 25 %26 28

eff. anchorage depth hy;  [mm]| 90 \ 170 \ 400 | 94 \ 190 \ 440 | 98 \ 210 \ 480 | 100 \ 250 \ 500 104\ 250 \ 520 | 112 \ 250 \ 560

temperature range (+60 °C / + 35 °C)
SyNp Imml] 270 [ 510 | 527 | 282 [ 570 [ 579 | 284 [ 630 | 632 | 300 | 656 | 658 | 312 | 685 | 685 | 336 | 737 | 737
oo Np [mm]| 135 | 265 | 263 | 141 | 285 | 290 | 147 | 315 | 316 | 150 | 329 | 328 | 156 | 342 | 342 | 168 | 369 | 369

temperature range (+72 °C / +50°C) "
SNy [mmi] 270 [ 484 | 484 | 282 | 533 | 533 | 284 | 581 | 681 | 300 [ 577 [ 677 [ 312 | 600 | 600 | 336 | 647 | 647
e Ny [mm]| 135 | 242 | 242 | 141 | 266 | 266 | 147 | 291 | 291 | 150 | 289 | 289 | 156 | 300 | 300 | 168 | 323 | 323

Anchor type FIS EM FISEM FISEM FISEM FISEM
230 232 034 36 240

eff. anchorage depth h,  [mm]| 120 | 280 | 600 | 128 | 300 | 640 | 136 | 300 | 680 | 144 | 350 | 720 | 160 | 400 | 800
range (+60 °C / +35°C)’

Seonp Imml| 360 | 759 | 759 | 384 | 810 | 810 | 408 | 860 | 860 | 432 | 911 | 911 | 480 | 1012 | 1012

CNp [mm]| 180 | 879 | 379 | 192 | 405 | 405 | 204 | 430 | 430 | 216 | 455 | 455 | 240 | 506 | 508

temperature range (+72 °C / +50 °C)’
SyuNp [mm]| 380 | 693 | 693 | 384 | 739 | 739 | 408 | 785 | 785 | 432 | 810 | 810 | 480 | 900 | 900

tonp [mm]| 180 | 346 | 346 | 192 | 370 | 370 | 204 | 393 | 393 | 216 | 405 | 405 | 240 | 450 | 450

" (short term temperature / long term temperature)

fischer =
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4.2.2.1 Influence of spacing / combined pull-out and concrete cone failure

S

= = = - _<
fop =fazp =fzp 1.0 + 0.5 51.0
Secr,Np
/50N 01 [015] 02 |025| 03 [ 035] 04 [045| 05 | 055] 06 | 065] 07 | 075] 08 | 085] 09 | 095 | 210
fsip 055 | 058 | 06 | 063 | 065|068 | 07 | 073 | 075|078 | 08 | 083 | 085 | 088 | 0.9 | 093 | 095 | 098 | 1.0

4.2.2.2 Influence of edge distance / combined pull-out and concrete cone failure

c = = c <

foipa =0.7+0.3- 51.0 feipg = fezp = [1.0+ 05 510

Cer.Np Cor.Np
&/Cerp 01 | 015| 02 [026| 03 | 035 | 04 | 045 | 05 | 055 | 06 | 066| 07 | 075 | 08 | 085 | 09 | 095 | 1.0
fﬂ‘p‘A 073 | 075 | 076 | 0.78 | 0.79 | 0.81 | 0.82 | 0.84 | 085 | 087 | 088 | 09 | 091 | 083 | 0.94 | 0.96 | 0.97 | 099 | 1.0
f
fC;‘p‘B 055 | 0568 | 06 | 063 | 0.65| 0.68 | 0.7 | 073 | 075 | 0.78 | 0.8 | 083 | 085 | 088 | 09 | 093 | 0.95 | 098 | 1.0
o2.p
4.3 Concrete cone failure and splitting of the most unfavourable anchor
Concrete cone failure: Nggc= NoFfd,c Tone fs1 fs2 sz Te1 a4 Te1B o2
Concrete splitting failure: Ng, g, = Ngac Tone fs 1.sp fs2sp fs3sp Te1,sp.A To1,50.8 Tezsp Th

Proof of splitting failure is only necessary if all of the following conditions are met:

* non-cracked concrete

¢ Ccr,sp > Cer,N

*c<12cygp
Design resistance of single anchor
Anchor type FISEM® 8 FISEM 210 FIS EM 212 FISEM 914 FISEM 916 FISEM © 18
eff. anchorage depth hy;  [mm]| 60 \ 80 \ 160 | 60 \ 90 \ 200 | 70 \ 110 \ 240 | 75 \ 120 \ 280 | 80 \ 125 \ 320 | 85 \ 140 \ 360

non-cracked concrete

design resistance Nopge [KNJ | 168 | 24.1] 68.1 | 156|287 | 952 | 197 | 388 [1262] 219 | 443 | 157.7 24.1 | 47.1] 1927 264 | 5638 | 2300
cracked concrete

design resistance Nopge 1| 112] 172|486 112 205] 679 | 141|277 | 892 | 166 | 315 |1124] 172 | 335 1374] 188 | 398 | 1639
Anchor type FIS EM 2 20 FISEM ¢ 22 FISEM 9 24 FISEM 9 25 FIS EM 9 26 FISEM 9 28

eff. anchorage depth  hy;  [mm]| 90 \ 170 \ 400 | 94 \ 190 \ a0 | 98 \ 210 \ 480 | 100 \ 250 \ 500 | 104 \ 250 \ 520 | 112 \ 250 \ 560
non-cracked concrete

design resistance N kNI | 287 | 746 2693|307 | 882 |3107| 327 | 102.5]354.0] 33.7 | 133.1] 376.4] 3.7 | 133.1] 399.2| 39.9 | 133.1] 4462
cracked concrete

design resistance Nopc [kN) | 205 | 532 | 1920] 21.9 | 629 |2215] 233 | 73.0 |2624] 240 | 949 | 268.3 255 | 949 | 2846 284 | 949 |3180

Anchor type FISEM 2 30 FISEM 9 32 FISEM 34 FISEM ¢ 36 FISEM ¢ 40

eff. anchorage depth  hyy  [mm]| 120 \ 280 \ 600 | 128 \ 300 \ 640 | 136 \ 300 \ 680 | 144 \ 350 \ 720 | 160 \ 400 \ 800
non-cracked concrete

design resistance Nopge [kN) | 443 | 1677 | 4948 | 488 | 1749 | 5451 | 534 | 1749 | 5870 | 582 | 2204 | 6504 | 68.1 | 2693 | 7618
cracked concrete

design resistance Nopge [KN) | 315 | 1124 | 3527 | 348 | 1247 | 3886 | 38.1 | 1247 | 4268 | 415 | 157.1] 463.7 | 486 | 1920 | 643
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with rebars

4.3.1 Influence of concrete strength for tension
foo= Tk, cube Tk, cyl
bN~—
25 20
Concrete strength class C12/15 | C16/20 | C20/25 | €25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
Cylinder compressive strength fck,cyl [N/mm?] 12 16 20 25 30 8b 40 45 50
Cube compressive strength oy e [N/mm?] 15 20 25 30 37 45 50 55 60
Influence factor foN [ 0.77 0.89 1.00 1.10 1.22 1.34 141 1.48 1.55
4.3.2 Concrete cone failure
Characteristic values for design
Anchor type FISEM FIS EM FIS EM FIS EM FISEM FIS EM
28 210 212 214 216 218
eff. anchorage depth hg [mm]| 60 | 80 | 160 | 60 | 90 | 200 | 70 | 110 | 240 | 75 | 120 | 280 | 80 | 125 | 320 | 85 | 140 | 360
S,y [mm]| 180 | 240 | 480 | 180 | 270 | 600 | 210 | 330 | 720 | 225 | 360 | 840 | 240 | 375 | 960 | 255 | 420 | 1080
Co, N [mm]| 80 | 120 | 240 | 90 | 135| 300 | 105 | 165 | 360 | 113 | 180 | 420 | 120 | 188 | 480 | 128 | 210 | 540
Anchor type FIS EM FISEM FIS EM FIS EM FISEM FIS EM
220 22 24 225 ? 26 228
eff. anchorage depth hg [mm]| 90 | 170 | 400 | 94 | 190 | 440 | 98 | 210 | 480 | 100 | 250 | 500 | 104 | 250 | 520 | 112 | 250 | 560
Sg, N [mm]| 270 | 510 | 1200 282 | 570 | 1320| 294 | 630 | 1440| 300 | 750 | 1500 | 312 | 750 | 1560 | 336 | 750 | 1680
C,y [mm]| 135 | 265 | 600 | 141 | 285 | 660 | 147 | 315 | 720 | 150 | 375 | 750 | 156 | 375 | 780 | 168 | 375 | 840
Anchor type FIS EM FISEM FISEM FIS EM FIS EM
230 ?32 34 236 240
eff. anchorage depth hg [mm]| 120 | 280 | 600 | 128 | 300 | 640 | 136 | 300 | 680 | 144 | 350 | 720 | 160 | 400 | 800
Sy [mm]| 360 | 840 | 1800 | 384 | 900 | 1920 | 408 | 900 | 2040 | 432 | 1050 | 2160 | 480 | 1200 | 2400
Cyy [mm]| 180 | 420 | 900 192 | 450 | 960 | 204 | 450 | 1020 | 216 | 525 | 1080 | 240 | 600 | 1200
4.3.2.1 Influence of spacing / concrete cone failure
fq=f,=f3 =/1.0+—>].05510
s1 s2 s3 . o=
Ser.n
S/SeN 01 | 015| 02 [025| 03 | 035 | 04 | 045 | 05 | 055 | 06 | 066| 07 | 075 | 08 | 085 | 09 | 095 | =10
fs1 055 | 058 | 06 | 063 | 065|068 | 07 | 073|075 |078| 08 | 083 | 085|088 | 09 | 093 | 095|098 | 10
4.3.2.2 Influence of edge distance / concrete cone failure
fia =07+03-—° 510 =f, = ¢ s
c1,A - . . - - - fc1,B - fcz - 1.0 + - 0.5 - 1.0
Cer,n Cer,N
o/Cern 01 | 0165| 02 {026 03 | 035 | 04 | 045 | 05 | 055 | 06 | 066| 07 | 075 | 08 | 085 | 09 | 095 | 210
fo1n 073 | 075 | 076 | 0.78 | 0.79 | 081 | 082 | 0.84 | 0.85 | 0.87 | 0.88 | 0.9 | 091 | 093 | 0.94 | 096 | 0.97 | 099 | 1.0
f
fc;B 055 | 0568 | 06 | 063 | 0.65| 068 | 07 | 073 | 0756 | 0.78 | 08 | 083 | 085 | 088 | 09 | 093 | 095 | 098 | 1.0
C.

fischer =



fischer Injection mortar FIS EM with rebars
Anchor design according to fischer specification

4.3.3 Concrete splitting failure
Characteristic edge distance and spacing for design

Anchor type FISEM FISEM FISEM FISEM FISEM FISEM
28 210 ?12 214 216 218
eff. anchorage depth he [mm]) 60 | 80 | 160 | 60 | 90 | 200 | 70 | 110 | 240 | 75 | 120 | 280 | 80 | 125 | 320 | 85 | 140 | 360
A 20 Sgrgp (mml| 120 | 160 | 320 | 120 | 180 | 400 | 140 | 220 | 480 | 150 | 240 | 560 | 160 | 250 | 640 | 170 | 280 | 720
N f
application /hei 2 2. Corsp [mm]| 60 | 80 | 160 | 60 | 90 | 200 | 70 | 110 | 240 | 75 | 120 | 280 | 80 | 125| 320 | 85 | 140 | 360
with s [mm] fooran Mot (feor o SEE bElOW)
concrete  2.0>h/hge>1.3 Er50 G ST
member Corp _[Mm] Susp/?
thickness Sgrsp (mm]| 271 | 362 | 723 | 271 | 407 | 904 | 316 | 497 | 1085| 339 | 542 | 1266| 362 | 565 | 1446| 384 | 633 | 1627
< ;
/et <13 Crsp [mm]| 136 | 181 | 362 | 136 | 203 | 452 | 168 | 249 | 542 | 170 | 271 | 633 | 181 | 283 | 723 | 192 | 316 | 814
hmin  [mm]| 100 | 110 | 180 | 100 | 120 | 230 | 100 | 140 | 270 | 105 | 150 | 310 | 120 | 165 | 360 | 135 | 190 | 410
Anchor type FISEM FISEM FISEM FISEM FISEM FISEM
?20 22 ?24 225 ? 26 28
eff. anchorage depth hys [mm]| 90 | 170 | 400 | 94 | 190 | 440 | 98 | 210 | 480 | 100 | 250 | 500 | 104 | 250 | 520 | 112 | 250 | 560
Sersp [mm]| 180 | 340 | 800 | 188 | 380 | 880 | 196 | 420 | 960 | 200 | 500 | 1000| 208 | 500 | 1040| 224 | 500 | 1120
N A
application /hes =20 Corsp [mm]| 90 | 170 | 400 | 94 | 190 | 440 | 98 | 210 | 480 | 100 | 250 | 500 | 104 | 250 | 520 | 112 | 250 | 560
with 5 mm forsp et (Fsersp Se€ below
concrete 2.0> h/het >13 Cr,Sp [mm] scrsp ef ( ser.sp )
member Corsp (mm] Sersp 7
thickness Ssp Imml| 407 768 [ 1808] 425 [ 859 [ 1989] 443 [ 949 [2170] 452 [ 1130] 2260] 470 [ 1130] 2350] 506 | 1130] 2531
< ;
W/heg=13 Cersp [mm]| 203 | 384 | 904 | 212 | 429 | 994 | 221 | 475 | 1085| 226 | 565 | 1130| 235 | 565 | 1175| 2563 | 565 | 1266
hmin  [mm]| 140 | 220 | 450 | 154 | 250 | 500 | 158 | 270 | 540 | 160 | 310 | 560 | 174 | 320 | 590 | 182 | 320 | 630
Anchor type FIS EM FISEM FIS EM FIS EM FIS EM
230 232 234 ? 36 240
eff. anchorage depth hes [mm]| 120 | 280 | 600 | 128 | 300 | 640 | 136 | 300 | 680 | 144 | 350 | 720 | 160 | 400 | 800
Sgsp [mm]| 240 | 560 | 1200 | 256 | 600 | 1280 | 272 | 600 | 1360 | 288 | 700 | 1440 | 320 | 800 | 1600
N ;
application /het = 2.0 Corsp [mm]| 120 | 280 | 600 128 | 300 | 640 136 | 300 | 680 144 | 350 720 160 | 400 | 800
with S [mm] fooren - ot (foor <o SEE DElOW)
concrete 2.0 >h/hye> 1.3 Ch 50 ST D
member Corp [mm] Susp/?
thickness Susp ]| 542 | 1266 [ 2712 | 579 | 1356 | 2893 | 615 | 1356 | 3074 | 651 | 1582 | 3254 | 723 | 1808 | 3616
< A
/gt =13 Corsp [mm]| 271 633 | 1356 | 289 | 678 | 1446 | 307 | 678 | 1637 | 326 | 791 | 1627 | 362 904 | 1808
hpin  [mm]| 200 | 360 | 680 | 208 | 380 | 720 | 216 | 380 | 760 | 234 | 440 | 810 | 270 | 510 | 910
fscr,sp
h/hes 13 1.35 14 145 15 1.65 1.6 1.65 17 1.75 18 1.85 1.9 1.95 2.0
fsm‘sp 452 434 4.16 3.98 38 3.62 344 3.26 3.08 29 2.72 2.54 2.36 218 20

4.3.3.1 Influence of spacing / concrete splitting failure

S /.05510

fsT,sp = st,sp = fsB,sp =/1.0+
Scr,sp

§/Sgr5p 01 [ 015 | 02 | 025| 03 | 035| 04 | 045 | 05 | 055 | 06 | 065 | 07 | 075 | 08 | 085 | 09 | 085 | 210

fisp 0.55 | 058 | 06 | 063 | 065 | 068 | 07 | 073 | 0.75| 0.78 | 0.8 | 0.83 | 085 | 088 | 09 | 093 | 085 | 098 | 1.0
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4.3.3.2 Influence of edge distance / concrete splitting failure

Cc Cc
= . _< = = . —<
f;:1,sp,A 0.7 +0.3 s 1.0 ch,Sp,B fcz,sp 1.0 + 0.5 = 1.0
Cer,sp Cer,sp
C/Dar‘sp 01 |015| 02 | 025| 03 [ 035| 04 | 045 | 05 | 055| 06 | 065| 07 | 075 | 08 | 085 | 09 | 095 | =1.0
fELSpA 073 | 075|076 | 0.78 | 079 | 081 | 082 | 0.84 | 085 | 0.87 | 0.88 | 0.9 | 091 | 0.93 | 094 | 096 | 097 | 099 | 1.0
f,
fc;‘sp‘B 055 | 058 | 06 | 063 | 065 | 068 | 0.7 | 073 | 075 | 0.78 | 0.8 | 083 | 085 | 088 | 09 | 093 | 0.95 | 0.98 | 1.0
c2.5p

4.3.3.3 Influence of concrete thickness / concrete splitting failure

h 24
f,=/ "~/ 515
hmin

h/hin 1.0 1.06 1.1 1.15 1.2 1.25 13 1.35 14 1.45 1.5 1.55 1.6 1.65 1.7 1.75 18 | z1.84

fy 1.0 1.03 | 1.07 1.1 113 | 116 | 119 | 122 | 125 | 128 | 131 1.34 | 137 14 142 | 145 | 148 15

5. Calculation of shear resistance

The decisive design resistance in shear is the lowest value of the following failure modes:

Steel failure: VRas

Pryout failure: Vl-'n’d,cp =k-min (NRd,p s Npgg o

Concrete edge failure: Vede =VRdc Ter tov-Tav-fs1v - fsav - Tea v Thv Tm

5.1 Steel failure for the highest loaded anchor

Design resistance of single anchor

Anchor type FISEM FISEM FIS EM FISEM FISEM FIS EM FISEM FISEM FISEM
28 210 212 214 216 218 220 ?22 ?24

design resistance de,s [kN] 92 14.4 20.7 28.3 36.9 46.7 58.0 700 83.3

Anchor type FISEM FISEM FIS EM FISEM FISEM FIS EM FISEM FISEM
?25 ? 26 28 230 232 234 ? 36 240

design resistance VHd,s [kN] 90.0 97.3 113.3 130.0 147.3 166.7 186.7 230.7

5.2 Pryout failure for the most unfavourable anchor

VRd,cp =k-min(Ngg,: Nggc)

k-factor
Anchor type FISEM® 8 to FISEM %40
k 20

fischer =



fischer Injection mortar FIS EM with rebars
Anchor design according to fischer specification

5.3 Concrete edge failure for the most unfavourable anchor
Vedc=VRdc for Tov - Tav - fsiv - fszv - Teav - Thv - fm

Proof of concrete edge failure is only necessary if the following condition is met:
* c<max (10 hg: 60 d) with d = nominal anchor diameter

Design resistance of single anchor in concrete C 20/25 dependent on edge distance c4

Vg, [kN]
FISEM ¢ 8 FISEM % 10 FISEM ¢ 12 FISEM ¢ 14
heg 60 80 160 60 90 200 70 110 240 75 120 280
edge
distance

[mm]

40 35 3.7 44

45 4.1 43 5.1 4.3 4.7 5.8

50 47 50 58 49 B3 6.6

55 5.4 5.6 6.6 5.6 6.0 14 5.9 6.6 8.2

60 6.0 6.3 73 6.2 6.8 8.2 6.6 7.3 9.1 6.9 11 10.0
65 6.7 70 8.1 6.9 15 9.0 7.3 8.1 100 18 8.5 1.0
70 14 78 89 1.7 8.3 9.9 8.1 8.9 109 8.4 94 119
75 8.1 85 9.7 8.4 9.0 10.8 8.9 9.7 1.8 9.2 10.2 129
80 8.9 93 106 9.2 9.8 1.7 9.7 106 12.8 10.0 1.1 14.0
85 9.6 101 114 9.9 10.7 126 105 114 13.8 109 12.0 15.0
90 104 109 123 107 115 135 1.3 123 14.8 1.7 129 16.0
95 112 1.7 132 115 123 145 12.1 132 158 126 138 17.1
100 12.0 126 14.1 124 132 165 13.0 14.1 16.8 135 14.8 182
120 155 16.1 18.0 159 16.9 195 16.6 179 211 17.2 18.7 227
140 19.1 199 22.0 19.6 208 239 205 220 25.7 AR 229 215
160 230 239 26.3 23.6 249 284 248 26.3 304 253 21.3 325
180 271 28.1 30.9 21.8 293 332 289 308 354 29.7 31.9 37.7
200 314 325 36.6 32.1 338 38.1 334 356 406 343 36.8 43.1
250 430 443 48.2 439 46.0 51.3 455 482 54.4 46.6 49.7 574
300 55.6 57.2 61.9 56.7 59.2 65.6 58.6 61.9 69.2 59.9 63.7 728
350 69.2 R 76.5 705 734 80.9 72.1 76.5 85.1 743 786 89.2
400 83.7 85.8 92.1 85.1 88.5 97.0 87.7 92.0 1018 89.5 94.5 1068.5
450 98.9 1014 108.4 100.6 104.4 114.0 1035 108.4 1194 105.5 1m.2 124.6
500 115.0 17.7 1256 116.8 1212 1318 1201 1256 1378 1224 1286 1436
550 1318 1348 1435 1338 138.6 1504 1374 1435 156.9 139.9 146.9 163.2
600 149.2 152.6 162.1 151.5 156.8 169.6 1565.4 162.1 176.8 158.2 165.8 1837
700 190.1 2014 195.1 2102 1935 2014 2185 196.8 205.7 2265
800 2302 2431 2358 2632 2432 262.8 2379 248.1 2720
900 287.2 279.0 298.6 287.3 3094 2812 2929 319.7
1000 3335 346.3 3336 368.3 3399 369.8
1200 4323 4477 4323 4623 440.0 476.1
1400 538.6 556.8 573.9 590.1
1600 662.0 673.0 692.7 7113
1800 795.8 818.1 839.2
2000 924.7 949.7 9733
2200 1087.2 1113.3
2400 12303 1259.0
2600 1410.1
2800 1566.3

continued next page
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Vigg,c [kN]
FISEM ¢ 16 FISEM # 18 FISEM ¢ 20 FISEM ¢ 22
heg 80 125 320 85 140 360 90 170 400 94 190 440
edge
distance

[mm]

65 79 89 12.0

70 8.7 9.7 13.0

75 95 106 14.1 9.9 1.2 152

80 104 1.5 16.1 107 121 164

85 112 124 16.2 11.6 13.1 17.5 12.0 14.1 18.8

90 121 133 173 125 14.0 18.7 129 16.1 20.0

95 13.0 14.3 185 134 15.0 19.8 13.8 16.1 212 141 17.0 227
100 13.9 162 19.6 143 16.0 21.0 14.7 17.2 225 15.1 18.0 240
120 17.1 193 243 182 20.2 26.0 18.7 215 21.6 181 225 293
140 217 235 29.3 22.3 24.6 311 229 26.1 33.0 234 273 349
160 26.0 28.1 345 26.6 292 36.5 213 309 386 21.9 32.3 407
180 304 328 39.9 312 34.0 422 319 36.0 444 32.6 375 46.7
200 36.1 37.7 455 35.9 39.1 48.0 36.7 412 50.4 375 429 52.9
250 476 50.8 60.4 48.7 52.6 63.3 49.7 55.2 66.3 50.5 57.2 69.3
300 61.2 65.0 76.3 62.4 67.1 798 63.6 70.2 83.3 64.7 72.6 86.7
350 75.8 80.2 932 772 826 97.2 78.6 86.2 101.2 79.8 88.9 105.1
400 912 96.3 111.0 929 99.1 1155 94.5 1032 120.0 95.9 106.2 1244
450 1075 1132 129.7 109.3 1163 1347 1112 1209 139.7 1128 1244 1446
500 1245 130.9 149.2 126.6 1344 164.7 1286 139.5 160.2 1304 1433 165.6
550 1424 149.4 169.4 144.7 163.2 1755 146.9 158.8 1814 148.9 163.0 1873
600 160.9 168.6 1904 163.4 172.7 196.9 165.8 178.9 2034 168.0 183.4 209.8
700 199.9 209.0 2343 202.9 2138 2419 205.8 221.0 249.4 208.3 226.3 256.7
800 2415 2519 280.8 2449 2575 289.5 248.2 265.7 298.0 2511 2718 306.3
900 2853 297.2 329.7 289.2 3035 3394 293.0 312.7 348.9 2963 3196 358.2
1000 3314 344.6 380.9 3358 3517 391.6 3400 362.0 402.1 3437 369.7 4124
1200 4458 489.4 454.4 502.3 440.2 466.9 514.9 4447 476.1 521.2
1300 4993 546.6 508.6 560.6 522.2 574.2 4982 532.2 587.5
1400 605.7 564.7 620.8 579.4 635.4 5634 590.3 649.7
1600 729.2 746.5 699.1 763.2 711.6 7795
1800 859.4 878.8 8254 897.7 839.6 916.0
2000 995.8 1017.5 1038.5 973.8 1058.9
2500 13624 1389.7 1416.2 1441.8
3000 1762.2 1795.3 1827.3 1858.2
3500 2192.2 22312 2268.8 2305.1
4000 27384 2780.2
4500 32816

continued next page
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Viggc [kN]
FISEM ¢ 24 FIS EM ¢ 25 FIS EM ¢ 26 FISEM © 28 FISEM ¢ 30
heg 98 210 480 100 250 500 104 250 520 112 250 560 120 280 600
edge
distance
[mm]

105 16.5 201 269
110 175 212 283 17.1 228 29.1
120 19.5 236 311 19.8 251 319 20.1 253 328
130 217 26.0 339 219 2186 349 222 278 358 229 283 37.7
140 239 285 36.8 241 30.1 378 244 304 388 25.1 309 408 258 324 42.9
160 284 33.6 428 287 354 439 29.1 357 45.0 299 36.3 47.2 306 38.0 49.4
170 30.8 36.2 459 31.1 38.2 47.0 315 38.5 48.2 323 39.0 50.5 33.1 409 528
180 33.2 38.9 49.0 335 41.0 50.2 33.9 413 514 348 419 53.8 356 438 56.2
190 35.6 417 52.2 36.0 438 534 364 441 54.7 373 44.7 57.2 38.2 46.7 59.7
200 38.2 445 55.5 385 46.7 56.7 39.0 47.0 58.0 39.9 47.7 60.6 409 498 63.2
250 51.4 59.1 723 51.8 61.8 738 52.4 62.2 753 53.6 63.0 783 54.8 65.5 81.4
300 65.7 749 90.2 66.2 78.0 91.9 67.0 785 937 68.3 79.5 97.2 69.7 82.4 100.7
350 81.0 916 108.1 816 95.2 111.0 825 958 113.0 84.1 96.9 117.0 85.7 100.2 120.9
400 97.3 109.3 128.9 97.9 134 | 1311 98.9 1140 | 1333 100.7 116.2 137.7 102.6 119.0 1421
450 1143 1278 149.5 115.1 132.3 151.9 116.1 133.0 | 1644 | 1182 1344 | 1592 1203 138.6 164.1
500 132.2 1471 170.9 133.0 15621 173.6 134.2 15629 | 1763 136.5 164.4 1816 1388 159.0 186.9
600 1701 187.9 | 216.1 1711 193.9 | 2192 1725 | 1948 | 2223 1753 1966 | 228.6 178.1 2021 2348
700 | 2108 | 2316 | 2640 | 2120 | 2385 | 2676 | 2136 | 2396 | 2712 | 2169 | 2416 | 2783 | 220.1 2480 | 2854
800 | 2540 | 277.7 | 3145 | 2554 | 2856 | 3186 | 2673 | 2869 | 3226 | 2610 | 2892 | 330.6 | 2647 | 2965 | 3386
900 | 2995 | 3263 | 3674 | 301.1 335.1 3719 | 3033 | 3366 | 3764 | 3075 | 3392 | 3854 | 3117 | 3474 | 3943
1000 | 3473 | 377.1 4226 | 3491 386.9 | 4276 | 3615 | 3885 | 4325 | 3563 | 391.5 | 4424 | 360.9 | 4005 | 4522
1200 | 449.1 485.1 539.2 | 4513 | 4969 | 5452 | 4542 | 4987 | 6511 4600 | 5024 | 5628 | 4656 | 513.1 5743
1400 | 5586 | 6008 | 663.7 | 561.1 6146 | 6706 | 5646 | 6168 | 677.5 | 5714 | 621.0 | 6910 | 5780 | 6336 | 7044
1600 | 675.1 7237 | 7855 | 678.1 7394 | 8033 | 682.1 7420 | 8111 689.9 | 7469 | 8265 | 6976 | 7613 | 8417

1800 8632 | 9340 871.1 942.8 8739 | 9516 | 8151 8795 | 9688 | 8238 | 8957 | 9858
2000 989.1 | 10788 1009.0 | 1088.6 1012.2 | 1098.3 10184 | 111756 1036.5 | 1136.3
2200 11309 | 1229.7 1152.9 | 12405 1156.5 | 1251.2 11633 | 1272.2 1183.3 | 12928
2400 1386.4 1398.1 1409.7 13139 | 1432.7 1335.8 | 1455.2
2600 1548.5 1561.2 1573.8 14700 | 1598.6 14837 | 1623.0
2800 17168 1729.6 1743.2 1769.9 1657.0 | 1796.1
3000 1888.3 1903.0 1917.6 1946.3 19744
3500 23404 2351.7 23741 24083 24411
4000 2820.8 2840.6 2860.2 2898.7 2936.3
4500 33215 3349.9 3372.1 34156 3458.0
5000 3859.0 3884.1 3908.8 3967.3 4004.7
5500 4622.7 4575.0
6000 5167.9

continued next page
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Vigg,c [kN]
FISEM ¢ 32 FISEM ¢ 34 FIS EM ¢ 36 FISEM # 40
heg 128 300 640 136 300 680 144 350 720 160 400 800
edge
distance

[mm]

160 314 393 51.7

170 339 423 556.2 34.7 428 57.6

180 36.5 453 58.7 373 458 61.2 38.2 48.7 63.7

190 39.1 483 62.2 40.0 489 64.8 409 51.9 67.5

200 418 51.4 65.8 42.7 52.0 68.5 436 55.1 1.2 455 58.9 76.8
250 559 67.5 84.5 57.0 68.2 87.6 58.2 7.9 90.8 604 76.4 97.2
300 1 84.6 104.2 724 855 107.8 738 89.8 114 76.4 95.0 118.7
350 87.3 102.8 1249 88.8 1038 1289 90.4 108.7 133.0 93.4 1146 1411
400 1043 1219 146.5 106.1 1231 161.0 107.9 1285 1654 1113 135.1 164.4
450 122.3 1418 169.0 124.3 143.1 173.8 126.2 149.2 178.7 130.1 166.4 188.5
500 141.0 162.6 192.2 1432 164.0 1975 1454 170.6 202.8 149.7 1786 2135
600 180.8 206.3 2409 183.4 208.0 247.1 186.0 2158 253.3 1911 2252 265.6

700 2232 252.9 2925 226.3 2548 299.5 2294 263.8 306.5 2363 2746 3205
800 268.3 302.0 346.5 2718 304.2 3544 2753 3144 362.3 282.1 3265 3779
900 3167 353.5 403.0 319.7 356.1 4118 323.7 367.4 4205 3313 380.9 437.8
1000 365.4 407.4 461.8 369.9 410.1 4714 3743 422.7 481.0 382.8 4376 4999
1200 4711 5213 586.7 476.5 524.7 597.1 481.7 539.6 608.3 4920 557.4 630.5
1400 584.5 643.1 7175 590.8 647.1 730.6 597.0 664.4 7435 609.1 685.0 769.1
1600 705.0 7722 856.6 7123 776.7 8714 7195 796.5 886.0 7334 820.0 9149

1800 832.3 908.0 1002.5 840.5 913.1 1019.0 848.6 936.3 1035.4 864.4 961.7 1067.6
2000 965.8 1050.2 1154.8 976.0 1055.9 11731 984.1 1080.6 11911 1001.7 1109.9 1226.6
2200 1198.4 1313.2 1204.7 1333.2 11266 1231.9 1363.0 1145.0 1264.1 1391.8
2400 1362.3 1471.3 1359.2 1499.1 1388.9 15206 1294.1 1424.1 1562.8
2600 1611.7 1646.9 1519.2 1670.5 1651.6 1693.8 1589.6 17394
2800 16764 1821.9 1684.5 1847.3 1719.3 1872.2 1760.6 1921.2
3000 1846.1 2002.0 1854.9 2029.1 1892.2 2055.9 1936.4 2108.2
3500 229156 24734 2301.8 2505.0 23456 2536.1 23974 2597.1
4000 2973.2 3009.4 3045.0 2886.9 31146
4500 3499.6 3540.5 3580.5 3658.8
5000 4051.1 4096.5 41412 42282
5500 4626.2 4676.3 4725.5 48214
6000 54374
6500 6075.0
5.3.1 Influence of cracked concrete
fcr
Cracked concrete Non-cracked concrete
for 0.7 1.0
5.3.2 Influence of concrete strength for shear
f _ ﬂ:k, cube fck, cyl
bV~ -
25 20
Concrete strength class Cc12/15 | C16/20 | C20/25 | €25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
Cylinder compressive strength foee  [N/mm] 12 16 20 25 30 35 40 45 50
Cube compressive strength tnk‘cuhe [N/mm?] 15 20 25 30 37 45 50 55 60
Influence factor foy [ 0.77 0.89 1.00 1.10 1.22 1.34 141 148 1.55
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5.3.3 Influence of load direction

1
f = - s 2 5
a, sSin o =
(cosa )2 +(Z-2V )2
2.5
0 10 20 30 40 50 60 70 80 90
fm,V 1.00 1.01 1.05 1.13 1.24 1.40 1.64 1.97 232 2.50

For angle o = 90° the component of the shear load acting away from the edge may be neglected and the proof may be done with the component of
the load acting parallel to the edge.

5.3.4 Influence of spacing

17 s 17
= = <
fs1,V st,V ——+_- 510
6 Cq 2
s/tq 0.5 0.6 0.7 0.8 0.9 1.0 1.2 14 1.6 18 20 22 24 28 28 =23.0
fsW,V 0.58 0.6 0.62 0.63 0.65 0.67 0.7 0.73 0.77 0.8 0.83 0.87 0.9 0.93 0.97 1.0
5.3.5 Influence of edge distance
Distance to second edge; cq <cy
1 1 c c
foy =/—+—-"2/./07+03.- "2 | 510
2 3 (F] 1.5 . Cq
o/ 10 1.1 12 13 14 215
feoy 0.75 08 0.85 09 0.95 1.0
5.3.6 Influence of member thickness
h |05
’ 1.5 . Ccqt
h/cy 0.1 0.2 0.3 04 0.5 06 0.7 08 0.9 1.0 12 13 14 =215
fov 0.26 0.37 0.45 0.62 0.58 0.63 0.68 0.73 0.77 0.82 0.89 0.93 0.97 1.0
5.3.7 Influence of group with 2 4 anchors in a row at the edge
fm
s/¢) 0.25 0.5 10 220

i 0.3 0.5 0.75 1.0
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6. Summary of required proof:
6.1 Tension: NSd =< Nﬁd = Jowest value OfNRd,S / NRd,p ;s NHd,C ;s Nﬁd,sp
6.2 Shear: VSd =< VRd = Jowest value of VRd,S /s VRd,cp ;s VRd,C
6.3 Combined tension and shear load:
V,
_5d , 'Sd < 712
Nrg  VRa
NSd" VSd = tension/shear component of the design load acting on
the most unfavourable single anchor
Nﬁd" VRd = tension/shear design resistance including safety factors

of the most unfavourable single anchor

7. Installation details

fischer =
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8. Anchor characteristics

Anchor type FISEM ¢ 8 FISEM ¢ 10 FISEM ¢ 12 FISEM ¢ 14 FISEM ¢ 16 FISEM # 18
hes  [mm] | 60 \ 80 \ 160 | 60 \ 90 \znn 70 \ 110\ 240 | 75 \ 1211\ 280 | 80 \ 125\ 320 | 85 \ 140\ 360
diameter of rebar [mm] 8 10 12 14 16 18
nominal drill hole diameter dy [mm] 12 14 16 18 20 25
drill depth hg [mm] | 60 | 80 | 160 | 60 | 90 | 200 | 70 | 110 |240| 75 | 120 | 280 | 80 | 125|320 | 85 | 140 | 360
effective anchorage depth hef [mm] | 60 | 80 | 160 | 60 | 90 | 200 | 70 | 110 |240| 75 | 120 | 280 | 80 | 125|320 | 85 | 140 | 360
minimum thickness of concrete member  h_..~ [mm] | 100 | 110 | 190 | 100 | 120 | 230 | 100 | 140 | 270 | 106 | 150 | 310 | 120 | 165 | 360 | 135 | 190 | 410
minimum spacing Smin  [mm] 40 45 55 60 65 75
minimum edge distance Cmin  [mm] 40 45 55 60 65 75
mortar filling quantity [scaleunit] | 3 \ 4 \ 713 \ 5 \ 0] 4 \ 6 \ 1315 \ 8 \ 186 \ 9 \23 12 \ 20 \ 51
Anchor type FISEM ¢ 20 FIS EM ¢ 22 FISEM ¢ 24 FISEM ¢ 25 FIS EM ¢ 26 FISEM ¢ 28
hes  [mm] | 90 \ 170\400 94 \ 150\4411 98 \210\430 100\2511\ 500 104\ 250\ 520 112\ zso\ssn
diameter of rebar [mm] 20 22 24 25 26 28
nominal drill hole diameter dy [mm] 25 30 30 30 35 35
drill depth hg [mm] | 90 | 170 | 400 | 94 | 190 [ 440 | 98 | 210 | 480 | 100 | 250 | 500 | 104 | 250 | 520 | 112 | 250 | 560
effective anchorage depth hef [mm] | 90 | 170 | 400 | 94 | 190 | 440 | 98 | 210 | 480 | 100 | 250 | 500 | 104 | 250 | 520 | 112 | 250 | 560
minimum thickness of concrete member  h,; [mm] | 140 | 220 | 450 | 154 | 250 | 500 | 158 | 270 | 540 | 160 | 310 | 560 | 174 | 320 | 5690 | 182 | 320 | 630
minimum spacing Smin  [mm] 85 95 105 110 120 130
minimum edge distance Cin  [mm] 85 95 106 110 120 130
mortar filling quantity [scale unit] | 10 \ 19 \ 43 | 18 \ 37 \ 85 | 15 \ 32 \ 73| 13 \ 33 \ 65 | 27 \ 64 \132 24 \ 52 \Ma
Anchor type FIS EM ¢ 30 FIS EM ¢ 32 FISEM ¢ 34 FIS EM ¢ 36 FISEM ¢ 40
hgs  [mm]| 120 | 280 | 600 | 128 | 300 | 640 | 136 | 300 | 680 | 144 | 350 | 720 | 160 | 400 | 800
diameter of rebar [mm] 30 32 34 36 40
nominal drill hole diameter dy [mm] 40 40 40 45 55
drill depth ho [mm] | 120 | 280 | 600 | 128 | 300 | 640 | 136 | 300 | 680 | 144 | 350 | 720 | 160 | 400 | 800
effective anchorage depth hef [mm] | 120 | 280 | 600 | 128 | 300 | 640 | 136 | 300 | 680 | 144 | 350 | 720 | 160 | 400 | 800
minimum thickness of concrete member  hy;. [mm] | 200 | 360 | 680 | 208 | 380 | 720 | 216 | 380 | 760 | 234 | 440 | 810 | 270 | 510 | 910
minimum spacing Spin  [mm] 140 160 170 180 200
minimum edge distance Cpin  [mm] 140 160 170 180 200
mortar filling quantity [scale unit] | 39 \ 91 \ 194 | 35 \ 81 \ 172 | 29 \ 64 \ 144 | 49 \ 19 \ 245 | 104 \ 260 \ 520




fischer Injection mortar FIS EM with rebars
Anchor design according to fischer specification

9. Gelling and curing times

System temperature Max. processing time Temperature at Curing time "
FISEM anchoring base FISEM
+5°C 4h +5° 40h
>+ 5°Ctw+10°C 2h +10°C 18h
> +10°C 10+20°C 30 min. +20°C 10h
> +20°C 10+30°C 14 min. >30°C 5h
> +30°C 0+40°C 7 min.

The above times apply from the moment of contact between resin and hardener in the static mixer. For installation, the cartridge temperature must be at least + 5 °C.
With temperatures above + 30 °C to + 40 °C the cartridges have to be cooled down to + 15 °C or + 20 °C.

For longer installation times, i.e. when interruptions occur in work, the static mixer shall be replaced.

' In wet concrete the curing time has to be doubled.

10. Mechanical characteristics

Anchor type FISEM FISEM FISEM FISEM FISEM FISEM FISEM FISEM FIS EM
28 210 212 214 216 218 220 922 224

stressed cross sectional area reinforcing steel ~ Ag [mm?] 50 79 113 154 201 254 314 380 452

resisting moment reinforcing steel W [mm?] 50 98 170 269 402 573 785 1045 1357

yield strength reinforcing steel fyk [N/mm2] 500

tensile strength reinforcing steel fue [IN/mm?] 550

Anchor type FIS EM FIS EM FIS EM FIS EM FIS EM FIS EM FIS EM FIS EM
®25 % 26 ®28 230 ?32 934 %36 %40

stressed cross sectional area reinforcing steel  Ag  [mm?] 491 531 616 707 804 908 1018 1257

resisting moment reinforcing steel W [mm? 1634 1726 2155 2651 3217 3859 4580 6283

yield strength reinforcing steel fyk [N/mm?2] 500

tensile strength reinforcing steel fu IN/mm?] 550
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