fischer Highbond anchor FHB 1l

Anchor design according to fischer specification

1. Types

FHB II-A S (gvz, A4 and C)

FIS HB 345 S - Injection mortar

FHBII-AL (gvz, A4 and C) + static mixer FIS S

FHB Il - Resin capsule ;g ST
L cmierAE PRy | FIS HB 150 C - Injection mortar

FHB 1I-PF Quick Version - Resin capsule
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Features and Advantages

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

Fire resistance classifications according to test report independently proved gives the safety in case of fire.
Expansion stress free anchoring guarantees a safe use with small spacing and edge distances.

Push-through installation enables mounting without special accessories and therefore safes time and money.
Variable embedment depth enables the application in all kind of building structures.

The quick curing resin in the capsule (FHB II-PF) saves curing time. e.g. 2 min > 20 °C

The FHB Il anchor rod can be used with mortar or resin capsule and gives high flexibility.

With capsule approved for under water applications.

*I'The conditions of use in the European Technical Approval may vary from those of the Technical Handbook.

Materials
Anchor bolt: - Carbon steel, zinc plated (5 pm) and passivated (gvz)
- Stainless steel of corrosion resistance class lll, e.g. A4 (1.4401 optional 1.4571, 1.4362)
and according to ASTM/AISI steel grade 316
- Highly corrosion-resistant steel of the corrosion resistance class IV, e.g. 1.4529
Injection mortar: - Vinylester resin (styrene-free). quartz sand and hardener
Resin capsule: - Vinylester resin (styrene-free). quartz sand and hardener




fischer Highbond anchor FHB 1l

Anchor design according to fischer specification

2. Ultimate resistances of single anchors with large spacing and large edge distance' 2
Mean values
Anchor type FHB I A L M8x60 FHBII A S M10x60 FHBIIA S M10x75 FHB I AL M10x95

oz | M | ¢ oz | M | ¢ vz | M | ¢ o | M | ¢

non-cracked concrete

temperature range (+80 °C / +50 °C) ¥
tension €20/25 Ny [kN] | 23.0 23.0 23.0 23.0 230 230 230 230 23.0 36.1 36.1 36.1
shear =2020/25 V, [kN] | 158 225 21.6 224 28.2 31.7 224 282 31.7 26.1 345 356
cracked concrete
temperature range (+80 °C / +50 °C) ¥

tension €20/25 N, [kN] | 208 20.9 20.9 22.3 22.3 22.3 230 230 230 36.1 36.1 36.1

shear 2(20/25 V, [kN] | 158 225 21.6 224 28.2 31.7 224 282 317 26.1 345 35.6

Anchor type FHBIIA S M12x75 FHBIIALM12x100 FHBIIALM12x120 FHBIIA'S M16x95
gvz ‘ A4 ‘ Cc gvz ‘ A4 ‘ c gvz ‘ A4 ‘ c gvz ‘ A4 ‘ Cc

non-cracked concrete

temperature range (+80 °C / +50 °C) ¥
tension €20/25 Ny [kN] 36.1 36.1 36.1 52.3 52.3 52.3 523 523 523 62.2 62.2 62.2
shear 2(20/25 V, [kN] 32.6 411 46.0 445 514 51.3 445 514 513 64.8 81.9 88.9
cracked concrete
temperature range (+80 °C / +50 °C) ¥

tension €20/25 Ny [kN] | 312 312 312 48.0 48.0 48.0 50.7 50.7 50.7 444 444 444

shear =2020/25 V, [kN] | 326 411 46.0 445 51.4 51.3 44.5 51.4 51.3 64.8 81.9 88.9

Anchor type FHBIIALM16x125 FHB Il AL M16x145 FHBII AL M16x160 FHBIIA'S M20x170
gvz ‘ A4 ‘ c gvz ‘ A4 ‘ c gvz ‘ A4 ‘ c gvz ‘ A4 ‘ c

non-cracked concrete
temperature range (+80 °C / +50 °C) *
tension €20/25 Ny [kN] | 939 939 939 1014 1014 1014 101.4 101.4 101.4 134.9 134.9 1349
shear 2020/25 V, [kN] | 764 93.7 96.3 76.4 93.7 96.3 76.4 93.7 96.3 1221 140.1 1558
cracked concrete
temperature range (+80 °C / +50 °C) ¥

tension €20/25 Ny [kN] | 67.1 67.1 67.1 83.8 83.8 83.8 97.1 97.1 97.1 106.4 106.4 106.4
shear =2020/25 V, [kN] | 764 93.7 96.3 76.4 93.7 96.3 76.4 93.7 96.3 122.1 140.1 155.8
Anchor type FHB Il AL M20x210 FHBIIA S M24x170 FHB Il AL M24x210

gvz A4 c gvz A4 c gvz A4 Cc

non-cracked concrete

temperature range (+80 °C / +50 °C) ¥

tension £20/256 Ny [kN] 1445 1445 1445 1349 1349 1349 1445 1445 1445
shear 2(020/25 V, [kN] 1221 1401 155.8 136.4 169.2 184.5 136.4 159.2 184.5
cracked concrete
temperature range (+80 °C / +50 °C) ¥
tension £20/25 N, [kN] 1445 1445 1445 1064 106.4 106.4 1445 1445 1445
shear =2(020/25 V, [kN] 1221 140.1 155.8 136.4 159.2 184.5 1364 159.2 184.5

! The loads apply to fischer FHB Il anchor bolts 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 < + 80 °C and long term temperature T < + 50 °C (see also "Installation details, section 7").

2 Values for injection mortar

3 (short term temperature / long term temperature)

fischer =
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Anchor design according to fischer specification

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

spacing and large edge distance
3.1 Characteristic resistance "2

Anchor type FHBIIAL FHBIIAS FHBIIAS FHBIIAL FHBIIAS FHBIIAL FHBIIAL FHBIIAS
M8x60 M10x60 M10x75 M10x95 M12x75 M12x100 M12x120 M16x95
gvz‘All‘C gvz‘All‘c gvz‘A4‘C gvz‘All‘c gvt‘All‘c gvz‘A4‘c gvz‘All‘B gvz‘M‘c

non-cracked concrete
temperature range (+80 °C / +50 °C)*
tension
£20/25 N [kN]‘ 25.1 ‘ 25.1 ‘ 25.1 ‘ 344 ‘ 344 ‘ 498 ‘ 498 ‘ 514
shear
2020/25 \/RK[kN]‘WSJ‘ 15.2 \19.7\ 24.1 \19.7\ 24.1 \zn.s\ 232 \273\ 33.7 \30.3\ 33.7 \30.3\ 33.7 ‘50.8‘ 62.7

cracked concrete
temperature range (+80 °C / +50 °C)*
tension
C20/25 Ny kNI 167 | 167 | 284 | 383 | 24 | 380 | 43 | 333
shear
2(20/25 Vg [kN]\m\ 15.2 \19.7\ 2.1 \19.7\ 24.1 \zn.s\ 732 \273\ 337 \30.3\ 33.7 \30.3\ 337 \50,8\ 66.7

Anchor type FHBIIAL FHBIIAL FHBIIAL FHBIIAS FHBIIAL FHBIIAS FHBIIAL
M16x125 M16x145 M16x160 M20x170 M20x210 M24x170 M24x210
gvz‘All‘c gvz‘M.‘c gvz‘M.‘c gvz‘AA‘C gvz‘AA‘c gvz‘All‘c gvz‘All‘c

non-cracked concrete
temperature range (+80 °C / +50 °C)¥
tension
£20/25 Ngy [kN] | 7756 | 96.6 | 96.6 | 123.1 | 13756 | 123.1 | 1376
shear
2020/25 Vy k1| 563 | 627 [ 563 ] 627|863 627 | ma3| 979 | @3] 978 [1142[1245]1410[1269] 1410

cracked concrete
temperature range (+80 °C / +50 °C)*
tension
£20/25 Ny [kN] | 503 | 62.9 | 729 | 798 | 1096 | 798 | 10956
shear
Z020/25 Vg [kNI| 63 | 627 [ 563| 627 863 627 | 3| 99 | @19| 979  |1142]1245]1508]1269] 1410

' The loads apply to fischer FHB Il anchor bolts 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 < + 80 °C and long term temperature T < + 50 °C (see also "Installation details, section 7").

" Values for injection mortar

3 (short term temperature / long term temperature)
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Anchor design according to fischer specification

3.2 Design resistance "?

Anchor type FHBIIAL FHBIIAS FHBIIAS FHBIIAL FHBIIAS FHBIIAL FHBIIAL FHBIIAS
M8x60 M10x60 M10x75 M10x95 M12x75 M12x100 M12x120 M16x95

gvz\M\c gu\AA\c gvz\M\c gvz\M\c gvz\M\c gvz\M\c gvz\M\c gvz\M\c

non-cracked concrete
temperature range (+80 °C / +50 °C)*
tension
£20/25 Ny [kN]‘ 16.7 ‘ 16.7 ‘ 16.7 ‘ 229 ‘ 229 ‘ 332 ‘ 332 ‘ 344
shear
Z020/25 Vg [kNJ[110] 122 [158] 183 |158] 193|166 188 [218] 270 |242| 270 [242] 270 |408| 502
cracked concrete
temperature range (+80 °C / +50 °C)*
tension
£20/25 Npg [kN] | n2 | nz o 16 | 22 | 6 | 20 | s | 222
shear
2(20/25 Vpg [kN]‘H.U‘ 122 \15.3\ 19.3 ‘15.8‘ 193 \15.5\ 18.6 ‘218‘ 27.0 \24.2\ 270 \242\ 27.0 ‘40.8‘ 444

Anchor type FHBIIAL FHBIIAL FHBIIAL FHBIIAS FHBIIAL FHBIIAS FHBIIAL
M16x125 M16x145 M16x160 M20x170 M20x210 M24x170 M24x210
gvz‘All‘c gvz‘Ail‘c gvz‘M‘c gvz‘A4‘c gvz‘A4‘c gvz‘Atl‘c gw‘All‘C

non-cracked concrete
temperature range (+80 °C / +50 °C)*
tension
£20/25 Npg [kN] | 518 | 64.4 | 64.4 | 82.1 | 91.7 | 82.1 | 91.7
shear
2020/25 Vpg [WJ| 460 | 502|450 502 |460| 502 |e42| 783 [703| 783 | 914|996 |1128]1015] 1128
cracked concrete
temperature range (+80 °C / +50 °C)¥
tension
£20/25 Npg [KN] | 335 | 419 | 486 | 53.2 | 730 | 53.2 | 73.0
shear
2020/25 Vpg [WNJ| 460 | 502 |450| 502 |450| 502 |e42| 783 |703| 783 | 914|996 |1064]1015] 1128
!l The loads apply to fischer FHB Il anchor bolts 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 < + 80 °C and long term temperature T = + 50 °C (see also "Installation details, section 7").
2 Values for injection mortar
9 (short term temperature / long term temperature)

fischer =
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Anchor design according to fischer specification

3.3Recommended resistance 123

Anchor type FHBIIAL FHBIIAS FHBIIAS FHBIIAL FHBIIAS FHBIIAL FHBIIAL FHBIIAS
M8x60 M10x60 M10x75 M10x95 M12x75 M12x100 M12x120 M16x95
gvz\M\c gvz\AA\c gvz\M\c gvz\A4\c gvz\M\c gvz\M\c gvz\M\c gvz\M\c

non-cracked concrete
temperature range (+80 °C / +50 °C)*
tension
£20/25 Ny [kN]‘ 12.0 ‘ 12.0 ‘ 12.0 ‘ 16.4 ‘ 164 ‘ 23.7 ‘ 23.7 ‘ 244
shear
202025 Ve[| 78| 87 |13 138 [n3| 138 [118] 133 |16 193 [173] 183 [173] 193 |290] 388

cracked concrete
temperature range (+80 °C / +50 °C)*
tension
C20/25 Ng [kN] | 80 | 80 | ma | ss | oma | w1 | 25 | 159
shear
2020/25 Vg k| 78| 87 |13 138 |n13] 138 |118] 133 [1s8] 193 [178] 193 [173] 193 |200] 317

Anchor type FHBIIAL FHBIIAL FHBIIAL FHBIIAS FHBIIAL FHBIIAS FHBIIAL
M16x125 M16x145 M16x160 M20x170 M20x210 M24x170 M24x210
gvz‘A4‘B gvz‘M‘C gvz‘M‘C gvz‘M‘C gvz‘A4‘C gvz‘AA‘c gvz‘Atl‘C

non-cracked concrete
temperature range (+80 °C / +50 °C)*
tension
£20/25 Ny [kN]‘ 37.0 ‘ 46.0 ‘ 48.0 ‘ 58.6 ‘ 655 ‘ 58.6 ‘ 65.5
shear
2020/25 Vq [kN]‘SZ.Z‘ 358 ‘32.2‘ 358 ‘32.2‘ 358 ‘45.9‘ 55.9 ‘50.2‘ 55.9 ‘55.3‘71.1 ‘8&8‘72.5‘ 806

cracked concrete
temperature range (+80 °C / +50 °C)*
tension
£20/25 Ny [kN]‘ 24.0 ‘ 29.9 ‘ 34.7 ‘ 380 ‘ 522 ‘ 38.0 ‘ 522
shear
Z020/25 Vg [kNJ|322| 358 [322] 368 322 358 [469] 669 |502| 568 |663[71.1[780|725| 806

' The loads apply to fischer FHB Il anchor bolts 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 < + 80 °C and long term temperature T < + 50 °C (see also "Installation details, section 7").

2 Material safety factor ) and safety factor for action y = 1.4 are included. Material safety factor y), depends on failure mode of the anchor.

9 Values for injection mortar

4" (short term temperature / long term temperature)
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Anchor design according to fischer specification

4, Calculation of tension resistance
The decisive design resistance in tension is the lowest value of following failure modes:

Steel failure: Npg s
Pull-out / pull-through failure: NRd,p - N"de fp N
Concrete cone failure: Neac=NRac - Ton fs1 fs2 fs3 - Tera To18 T2
Concrete splitting failure: NRd,sp= Nrac fon-Ts 1.sp fs2sp fs3,sp Tet,sp.A Te1,5p.8 Tezsp Th
41 Steel failure of the highest loaded anchor
Design resistance of single anchor
Anchor type FHBIIAL FHBIIAS FHBIIAS FHBIIAL FHBIIAS FHBIIAL FHBIIAL FHBIIAS
M8x60 M10x60 M10x75 M10x95 M12x75 M12x100 M12x120 M16x95
Design resistance NHd.s [kN] 16.7 16.7 16.7 229 229 33.2 332 411
Anchor type FHBIIAL FHBIIAL FHBIIAL FHBIIAS FHBIIAL FHBIIAS FHBIIAL
M16x125 M16x145 M16x160 M20x170 M20x210 M24x170 M24x210
Design resistance Npgs (kN 64.4 64.4 64.4 85.7 91.7 85.7 91.7
4.2 Pull-out/pull-through failure of the highest loaded anchor
Nrdp =NRdp " fo.n
Design resistance of single anchor
Anchor type FHBII AL | FHBII AL | FHBII AS | FHBII AS | FHBII AS | FHBII AL | FHBII AS | FHBII AL | FHBII AL
M8x60 M8x60 M10x60 M10x60 M10x75 M10x95 M12x75 M12x100 | M12x120
Injek. Patro. Injek. Patro.
non-cracked concrete
temperature range (+80 °C / +50 °C) "
Ny [N] \ 17.2 \ 143 \ 17.2 \ 143 \ 24.1 \ 343 \ 24.1 \ 37.0 \ 48.7
cracked concrete
temperature range (+80 °C / +50 °C)
Npgp  [kN] \ 1.2 \ 93 \ 1.2 \ 93 \ 15.6 \ 222 \ 15.6 \ 240 \ 315
Anchor type FHBII AS FHBII AL FHBII AL FHBII AL FHBII AS FHBII AL FHBII AS FHBII AL
M16x95 M16x125 M16x145 M16x160 M20x170 M20x210 M24x170 M24x210
non-cracked concrete
temperature range (+80 °C / +50 °C) "
Npgp NI 343 | 818 | e47 | 750 | sl | w27 | sl | m27
cracked concrete
temperature range (+80 °C / +50 °C) "
Npgp KW 222 | 386 | a9 | e8| 82 | w0 | 82 | 730

" (short term temperature / long term temperature)

fischer =
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Anchor design according to fischer specification

4.3 Concrete cone failure and splitting of the most unfavourable anchor

Concrete cone failure: Neage=Ngrac-Ton-Ts1-fs2-fs3-To1 A To18 fe2

Concrete splitting failure: NHd,sp =Nrac fon-Ts 1sp° fs2,sp . fs3,sp e 1,spA " fe 1,sp.B" fc2,sp Ty

Proof of splitting failure is only necessary if all of the following conditions are met:
* non-cracked concrete

* Cersp > Cer, N

ec<12 Cer.sp

Design resistance of single anchor

Anchor type FHBII AL FHBII AS FHBII AS FHBII AL FHBII AS FHBII AL FHBII AL FHBII AS
M8x60 M10x60 M10x75 M10x95 M12x75 M12x100 M12x120 M16x95

non-cracked concrete
temperature range (+80 °C / +50 °C)
Design resistance Wege 01| 172 | w2 | a1 | w3 | a1 | 30 | w3

cracked concrete
temperature range (+80 °C / +50 °C)

Design resistance Wege (01| 12 | m2 | 88 | 222 | 186 | 20 | 85 | 222
Anchor type FHBI AL FHBI AL FHBI AL FHBII AS FHBI AL FHBII AS FHBII AL
M16x125 M16x145 M16x160 M20x170 M20x210 M24x170 M24x210

non-cracked concrete
temperature range (+80 °C / +50 °C)
Design resistance e DMI| 518 | 7 | 750 | e | n | sa | nd

cracked concrete
temperature range (+80 °C / +50 °C)
Design resistance Wego W1 335 | a9 | 46 | s2 | 1m0 | m2 | 730

4.3.1 Influence of concrete strength for tension

f _ fr':k, cube '::k, cyl
bN ~ -

25 20
Concrete strength class C12/15 | C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
oylinder compressive sirength oy o) [N/mm?] 12 16 20 25 30 35 40 45 50
cube compressive strength oy oype [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 1.65

4.3.2 Concrete cone failure
Characteristic values for design

Anchor type FHBILAL | FHBIIAS | FHBIAS | FHBI AL | FHBIAS | FHBI AL | FHBIAL | FHBIIAS
MB8x60 M10x60 | M10x75 | M10x35 | MI275 | M12x100 | M12x120 | M16x95
S Imml| 180 180 225 285 225 300 360 285
ey lmm] 90 90 13 143 13 150 180 143
Anchor type FHBI AL FHBI AL FHBI AL FHBIl AS FHBI AL FHEIl AS FHBI AL
M16x125 M16x145 M16x160 M20x170 M20x210 M24x170 M24x210
S Lmi] 375 435 480 510 630 510 630
Cy lmm] 188 218 240 255 315 255 315
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4.3.2.1 Influence of spacing / concrete cone failure

S
= = = <
f.; =f, =f3 =/1.0+ 0.5 5 1.0
Ser.n
S/SeN 01 | 015| 02 [025| 03 | 035 | 04 | 045 | 05 | 055| 06 | 0656| 07 | 075 | 08 | 085 | 09 | 095 | 1.0
fs) 055 | 058 | 06 | 063 | 065 | 068 | 07 | 073 | 075 | 078 | 08 | 083 | 085 | 0.88 | 09 | 093 | 0.95| 0.98 | 1.0
4.3.2.2 Influence of edge distance / concrete cone failure
- c s fag=f,=/1.0+-°/.05510
fc7,A = 0.7+ 0.3 - = 1.0 c1,B c2 . - = -
Cer.N Cer.N
/TN 01 | 015| 02 (025 03 | 035 | 04 | 045 | 05 | 055| 06 | 0656| 07 | 075 | 08 | 085 | 09 | 095 | 1.0
fo1a 073 | 075 | 076 | 0.78 | 0.79 | 0.81 | 0.82 | 0.84 | 085 | 087 | 088 | 09 | 091 | 093 | 0.94 | 0.96 | 097 | 099 | 1.0
f
fc;‘ﬂ 055 | 058 | 06 | 063 | 0.65| 068 | 07 | 073 | 075 | 078 | 0.8 | 083 | 085 | 088 | 09 | 093 | 0.95 | 098 | 1.0
C.
4.3.3 Concrete splitting failure
Characteristic values for design
Anchor type FHBII AL FHBII AS FHBII AS FHBII AL FHBII AS FHBII AL FHBII AL FHBII AS
M8x60 M10x60 M10x75 M10x95 M12x75 M12x100 M12x120 M16x95
eff. anchorage depth hgs  [mm]
Sersp [mm] 300 300 300 480 300 380 600 340
Crsp [mm] 150 160 150 240 150 190 300 170
hin ~ [mm] 100 100 120 140 120 140 170 150
Anchor type FHBII AL FHBII AL FHBII AL FHBII AS FHBII AL FHBII AS FHBII AL
M16x125 M16x145 M16x160 M20x170 M20x210 M24x170 M24x210
eff. anchorage depth hgt  [mm]
Sersp [mm] 375 500 580 510 630 510 630
Corsp [mm] 188 250 290 255 315 255 3156
hin ~ [mm] 170 190 220 240 280 240 280
4.3.3.1 Influence of spacing / concrete splitting failure
forsp = fozsp = Fogep = 1.0+ — s 1
sl,sp =~ 's2sp = 's3sp T .0 -0.5 = 1.0
Ser,sp
s/smvsp 01 | 015| 02 | 025 | 03 | 035 | 04 | 045 | 05 | 0565 | 06 | 065 | 07 | 075 | 08 | 085 | 09 | 095 | 21.0
fS‘SD 055 | 058 | 06 | 063 | 065 | 068 | 0.7 | 073 | 075 | 078 | 08 | 083 | 085 | 088 | 09 | 093 | 0.95 | 0.98 | 1.0
4.3.3.2 Influence of edge distance / splitting failure
- c s f =f 1.0+ ° |.05510
T:1,spa =07 +0.3- =10 c1,sp,B c2,sp . c -2 = 1.
Cer,sp cr,sp
C/Ccv‘sp 01 | 015| 02 [025| 03 | 035 | 04 | 045 | 05 | 055 | 06 | 066| 07 | 075 | 08 | 085 | 09 | 095 | 1.0
ch‘sp‘A 073 | 075 | 076 | 0.78 | 0.79 | 0.81 | 0.82 | 0.84 | 085 | 087 | 088 | 09 | 091 | 093 | 0.94 | 0.96 | 097 | 099 | 10
f
C;‘XD‘B 055 | 058 | 06 | 063 | 065 | 068 | 0.7 | 073 | 0.75 | 078 | 0.8 | 083 | 085 | 0.88 | 09 | 093 | 0.95 | 0.98 | 1.0
02.5p

fischer =
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4.3.3.3 Influence of concrete thickness / concrete splitting failure

2
f,=/ "/ s15
hmin
h/h,

min 1.0 1.05 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 | =21.84
fh 1.0 1.03 | 1.07 11 113 | 116 | 119 | 122 | 125 | 128 | 131 | 134 | 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: Vﬁd,cp =Npggc -k
Concrete edge failure: Vede =VRdc - fov-fav-fsiv-fsov-feav-fThv - fm
5.1 Steel failure for the highest loaded anchor
Design resistance of single anchor
Anchor type FHBII AL FHBIIAS FHBIIAS FHBIIAL FHBIIAS FHBIIAL FHBIIAL FHBIIAS
M8x60 M10x60 M10x75 M10x95 M12x75 M12x100 M12x120 M16x95

gz [A4/C| gz |A4/C| gvz |A4/C| gvz |A4/C| gvz |A4/C| gvz |A4/C| gvz | A4/C| gvz | A4/C

Design resistance Vg [kN] | 11.0 | 12.2 | 1568 | 193 | 158 | 193 | 16.6 | 186 | 218 | 27.0 | 242 | 27.0 | 242 | 270 | 406 | 502

Anchor type FHBIIAL FHBIIAL FHBIIAL FHBIIAS FHBIIAL FHBIIAS FHBIIAL
M16x125 M16x145 M16x160 M20x170 M20x210 M24x170 M24x210
gz | A4/C | gz | A4/C | gvz | A4/C | gvz | A4/C | gvz | A4/C | gwz A4 c gvz | A4/C

Design resistance ~ Vpys  [kN] | 45.0 | 502 | 460 | 502 | 450 | 502 | 642 | 783 | 703 | 783 | 914 | 986 | 1128 | 101.5 | 1128

5.2 Pryout failure for the most unfavourable anchor
Vrd,cp =k Npg,c

k-factor

Anchor type FHBII M8 to FHBII M24

k 20
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5.3 Concrete edge failure for the most unfavourable anchor

Vede = VRdc fer Tov - Tav fsiv - fsav - fezv Ty Tm

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 cq

VY, kN
FHB 11 A L M8x60 FHB 1A' S M10x60 FHB II‘I‘\";II\MJHE FHB 11 AL M10x95 FHBIIA S M12x75
Edge Distance | non-cracked cracked non-cracked cracked non-cracked cracked non-cracked cracked non-cracked cracked
mm t
[40] G5 25 3.7 2.6 38 2.1 4.1 29 40 2.8
45 4.1 2.9 43 3.0 45 32 47 33 46 3.3
50 47 33 49 3.5 5.1 36 5.4 38 b3 38
55 54 38 56 39 58 41 6.1 43 6.0 42
60 6.0 43 6.2 44 6.5 46 6.8 48 6.7 48
65 6.7 47 6.9 49 7.2 5.1 18 54 74 53
70 14 52 7.1 54 8.0 56 8.3 5.9 8.2 5.8
75 8.1 5.8 84 59 8.7 6.2 9.1 6.5 9.0 6.4
80 8.9 6.3 9.2 6.5 95 6.7 99 70 9.8 6.9
85 9.6 6.8 9.9 7.0 103 73 108 16 106 15
90 104 14 10.7 16 1.1 79 11.6 8.2 114 8.1
95 112 79 115 8.2 120 85 125 8.8 123 8.7
100 12.0 85 124 8.8 12.8 9.1 133 9.5 132 9.3
120 15.5 10.9 159 1.2 16.4 116 17.0 121 16.8 1.9
130 173 122 17.7 125 18.3 13.0 19.0 134 18.7 133
135 18.2 12.9 18.7 132 193 136 200 14.1 19.7 14.0
140 19.1 136 19.6 13.9 20.2 143 21.0 14.8 20.7 147
160 230 16.3 238 18.7 243 17.2 251 17.8 248 17.6
180 271 19.2 218 19.7 286 202 295 209 292 20.7
200 314 223 32.1 228 33.0 234 341 241 33.7 239
250 43.0 305 439 31.1 45.0 31.9 46.3 32.8 458 325
300 55.6 394 56.7 402 58.0 411 59.6 422 59.1 418
350 69.2 49.0 70.5 49.9 72.0 51.0 739 52.3 732 51.9
400 83.7 59.3 85.1 60.3 86.9 61.6 89.0 63.1 88.3 62.5
450 98.9 70.1 100.6 7.2 102.6 72.1 105.0 744 104.2 738
500 115.0 81.4 116.8 82.7 119.1 84.4 1218 86.3 1209 85.6
550 1318 93:3 1338 94.8 136.4 96.6 1393 98.7 138.3 97.9
600 149.2 106.7 151.6 107.3 154.3 109.3 167.5 1118 156.4 110.8
650 172.9 122.5 176.4 125.0 175.2 124.1
700 192.1 136.1 195.9 1388 1946 137.9
750 212.0 150.2 216.1 163.1 2147 162.1
800 2369 167.8
850 2682 182.9
900 280.1 198.4
950 302.6 2143

continued next pages
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fischer Highbond anchor FHB 1l

Anchor design according to fischer specification

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

A kN
FHBIIALM12x100 FHBIIALM12x120 FHBII'I‘\ngIVHéxSE FHB Il AL M16x125 FHB II AL M16x145
Edge Distance | non-cracked cracked non-cracked cracked non-cracked cracked non-cracked cracked non-cracked cracked
mm t t t t
[ 50 : 5.7 40 6.0 42 6.0 42
55 6.4 45 6.7 47 6.7 4.7 7.2 5.1
60 7.2 5.1 15 53 15 53 8.0 5.7 8.4 59
65 79 5.6 8.3 59 8.3 5.9 8.9 6.3 9.2 6.5
70 8.7 6.2 9.1 6.4 9.1 64 9.7 6.9 101 12
75 9.5 6.7 9.9 7.0 9.9 70 106 15 11.0 18
80 104 73 10.8 16 108 76 115 8.1 119 84
85 1.2 79 116 8.2 116 8.2 124 8.8 129 9.1
90 121 8.6 125 8.9 125 89 133 94 138 9.8
95 13.0 9.2 134 95 134 95 143 101 148 105
100 139 9.8 144 102 144 10.2 162 108 158 112
120 17.6 12.5 182 129 18.2 129 193 13.7 19.9 14.1
130 19.6 13.9 203 144 203 144 214 15.1 220 15.6
135 206 14.6 213 16.1 213 161 225 159 23.1 164
140 21.7 163 224 16.8 224 15.8 235 16.7 243 172
160 269 184 26.7 18.9 26.7 189 28.1 199 28.9 204
180 304 215 313 221 313 22.2 32.8 232 33.7 239
200 36.1 248 36.0 255 36.1 255 371 26.7 38.7 274
250 478 33.7 48.8 345 48.8 346 50.8 36.0 52.1 36.9
300 61.1 433 62.6 443 62.6 443 65.0 46.1 66.5 47.1
350 75.6 53.6 713 54.8 714 54.8 80.2 56.8 81.9 58.0
400 911 64.5 93.0 65.9 93.1 65.9 96.3 68.2 98.2 69.6
450 107.3 76.0 109.5 71.6 109.6 71.6 1132 80.2 1154 81.7
500 1244 88.1 126.8 89.8 126.9 89.9 1309 92.8 133.3 94.5
550 142.1 100.7 144.8 102.6 144.9 102.7 149.4 106.8 162.1 107.7
600 160.6 1138 163.6 115.9 163.7 115.9 168.6 119.4 1715 1215
650 179.8 1274 183.0 1296 183.1 129.7 188.5 133.5 191.6 135.7
700 199.6 1414 203.1 1438 2032 1440 209.0 148.0 2124 1504
750 220.1 155.9 2238 158.5 2240 158.6 230.1 163.0 2337 165.6
800 2411 1708 245.1 1736 2453 173.7 2519 1784 2658 1812
850 262.7 186.1 267.0 189.1 267.2 189.3 2742 1943 2784 197.2
900 284.9 201.8 2894 205.0 289.7 2052 2972 210.5 3015 213.6
950 307.7 217.9 3124 2213 3127 2215 3206 2271 3253 2304
1000 331.0 234.4 336.0 238.0 3448 2441 3495 247.6
1100 384.6 2725 3942 2792 3996 283.1
1200 4353 308.3 4458 315.8 451.7 320.0
1300 4993 3637 506.7 358.2
1400 561.6 397.8
1500 619.2 4386
1400 561.6 397.8
1500 619.2 4386

continued next page



fischer Highbond anchor FHB 1l

Anchor design according to fischer specification

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

Vpg ¢ [kN
FHB Il AL M16x160 FHBIIA'S M20x170 FHBIIAMI:EI\EIZO!(ZIO FHBIIA'S M24x170 FHB 1AL M24x210
Edge Distance | non-cracked | cracked | non-cracked | cracked | non-cracked | cracked | non-cracked | cracked | non-cracked | cracked
[mm] t 1 t
70 104 74
75 1.3 8.0
80 122 8.7 13.1 93 13.6 96
85 132 9.3 14.1 10.0 14.6 104
90 14.2 10.0 16.1 10.7 16.0 1.4 16.7 111 16.7 119
95 16.1 107 16.1 114 171 12.1 16.7 1.9 17.8 126
100 16.2 114 172 122 18.2 12.9 17.8 12.6 19.0 134
120 203 14.4 215 16.2 22.7 16.1 223 168 236 16.7
130 225 16.0 238 16.8 25.1 17.8 246 174 26.0 18.4
135 236 16.7 249 17.7 263 18.6 258 18.3 272 19.3
140 248 175 26.1 18.5 275 19.5 270 19.1 285 20.2
160 294 208 30.9 219 32.5 230 31.9 22.6 33.6 238
180 343 243 36.0 255 37.7 26.7 37.1 26.3 38.9 21.6
200 394 279 42 292 431 30.5 424 30.1 445 315
250 529 37.5 552 39.1 57.5 40.7 56.7 40.1 59.1 419
300 675 478 702 49.7 729 516 72.0 510 749 53.0
350 83.1 58.9 86.2 61.1 89.3 63.3 88.3 62.5 916 64.9
400 99.6 705 103.2 731 108.7 756 1066 74.7 109.3 774
450 116.9 828 1209 85.7 1248 88.4 1236 87.5 1278 90.5
500 135.0 956 1395 98.8 143.8 101.9 1424 1009 147.1 104.2
550 163.9 109.0 158.8 1125 163.6 1169 162.0 114.8 167.1 118.4
600 1735 122.9 178.9 126.7 184.0 1304 182.4 1292 187.9 133.1
650 193.8 137.2 199.6 1414 205.2 1463 2034 144.1 2094 148.3
700 2147 162.1 2210 156.5 2270 160.8 2251 1694 2315 164.0
750 236.3 167.4 2430 1721 2495 176.7 2474 1753 2643 180.1
800 2584 183.1 265.7 188.2 2725 193.0 2704 1916 2711 196.7
850 281.2 199.2 288.9 204.6 296.2 209.8 2939 2082 301.7 2137
900 304.6 2157 3127 215 3204 2210 3180 2263 326.3 2311
950 3285 232.7 337.1 2388 3453 2446 342.7 2428 3614 2489
1000 352.9 250.0 362.0 256.4 370.6 262.5 367.9 260.6 377.1 267.1
1100 403.3 285.7 4134 2928 4229 2995 4200 2975 430.1 304.6
1200 455.8 3229 466.9 330.7 4712 338.0 4740 3358 485.1 3436
1300 510.2 361.4 522.2 369.9 5334 3778 530.0 3754 542.0 383.9
1400 566.4 401.2 579.4 4104 5915 4190 587.9 4164 600.8 4265
1500 624.4 4423 638.4 452.2 651.4 461.4 647.5 458.6 661.3 468.5
1600 684.1 484.5 699.1 4962 7130 505.0 708.9 502.1 7237 5126
1700 761.4 539.4 776.2 549.8 7718 546.7 781.6 557.9
1800 841.1 595.8 853.2 604.4
1900 907.6 642.9 9204 652.0
2000 9765 691.0 989.1 7006
2100 1045.0 7402 1069.3 750.3
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fischer Highbond anchor FHB 1l

Anchor design according to fischer specification

5.3.1 Influence of concrete strength for shear
f _ ﬂ:k, cube fck, cyl

bV~

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,cy\ [N/mm?] 12 16 20 25 30 B8b 40 45 50
Cube compressive strength fokoune  (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 1.48 1.55
5.3.2 Influence of load direction
f, ! s 2

aVv= sin o 525

(cosay, )2 +(=— "V )2
0 10 20 30 40 50 60 70 80 90

fuv 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.

5.3.3 Influence of spacing
17 s 17
- = <
fST,V - st,V = . — 4+ — = 70
6 Cq 2
s/q 0.5 0.6 0.7 0.8 0.9 1.0 12 14 1.6 1.8 20 22 24 28 28 =230
fs1v 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
5.3.4 Influence of edge distance
Distance to second edge; cq <cy
1 1 c c
foy =/ —+—--2/./07+03. —2 | 51.0
2 3 Cq 1.5 . (]
/04 1.0 1.1 1.2 13 14 z15
feoy 0.75 08 0.85 03 0.95 10
5.3.56 Influence of member thickness
, 05
foy=/)— 5 1.0
Y 1.5. Ccq
h/cq 0.1 0.2 0.3 04 0.5 0.6 0.7 08 0.9 1.0 12 13 14 z15
fhv 0.26 037 045 0.62 0.58 0.63 0.68 0.73 0.77 0.82 0.89 0.93 0.97 1.0
5.3.6 Influence of group with 2 4 anchors in a row at the edge
fn
s/ 0.25 05 10 220
i 0.3 0.6 0.76 1.0




fischer Highbond anchor FHB 1l

Anchor design according to fischer specification

6. Summary of required proof:
6.1 Tension: NSd = Nﬁd = Jowest value OfNRd,S; NRd,p ;s NHd,c ;s NHd,sp
6.2 Shear: VSd =< VRd = Jowest value of VRd,S /s VRd,cp ;s VRd,C
6.3 Combined tension and shear load:
N, V,
-S54 4 84 5 12
Ngg Ve
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

Drill a hole

Preparation injection mortar

F e S

Pre-positioned installation with injection mortar

Pre-posntloned installation with resin capsule

b =i

L
Edinburgh 0131 453 2980 * Newcastle 0191 258 8950 * Guildford 01483 898 125 f|scher =X’



fischer Highbond anchor FHB 1l

Anchor design according to fischer specification

8. Anchor characteristics

Anchor type FHBIIAL FHBIIAS FHBIIAS FHBIIAL FHBIIAS FHBIIAL FHBIIAL FHBIIAS
M8x60 M10x60 M10x75 M10x95 M12x75 M12x100 M12x120 M16x95
diameter of thread M8 M 10 M 10 M 10 M 12 M 12 M 12 M 16
nominal drill hole diameter dg  [mm] 10 10 10 12 12 14 14 16
drill depth hg  [mm] 75 75 90 110 90 115 135 110
effective anchorage depth her  [mm] 60 60 75 95 75 100 120 95
il o gl zo | s | sn | osw | s | osw | osu | s
clearance-hole in fixture I? be attached g [mm] <11 <19 <12 <u < <16 <15 <18
push-through installation "
wrench size SW  [mm] 13 17 17 17 19 19 19 24
required torque Tinst  [Nm] 15 15 15 20 30 40 40 50
minimum thickness of concrete member hyi,  [mm] 100 100 120 140 120 140 170 150
minimum spacing Smin  [mm] 40 40 40 40 40 50 50 50
minimum edge distances Cin  [mm] 40 40 40 40 40 50 50 50
mortar filling quantity [scale units] 3 3 4 5 4 7 7 8
Anchor type FHBIIAL FHBIIAL FHBIIAL FHBIIAS FHBIIAL FHBIIAS FHBIIAL
M16x125 M16x145 M16x160 M20x170 M20x210 M24x170 M24x210
diameter of thread M 16 M 16 M 16 M 20 M 20 M 24 M 24
nominal drill hole diameter dg  [mm] 18 18 18 25 25 25 25
drill depth hg  [mm] 140 160 175 190 235 190 235
effective anchorage depth he  [mm] 125 145 160 170 210 170 210
i nie OB 4 )| <18 <18 <18 =2 ) <26 26
clearancerho\e. in fixture to be attached o (mm] <20 <20 <20 <26 <26 <26 <26
push-through installation "
wrench size SW  [mm] 24 24 24 30 30 36 36
required torque Tinst  [Nm] 60 60 60 100 100 100 100
minimum thickness of concrete member h;,  [mm] 170 190 220 240 280 240 280
minimum spacing Smin  [mm] 55 60 70 80 90 80 90
minimum edge distances Cin  [mm] 55 60 70 80 90 80 90
mortar filling quantity [scale units] 1 13 13 26 33 26 33
' Hole clearance in base plate has to be filled with excess mortar
ﬁ?‘j o) o Q/ o o © Tinst
AN
oo 000 "0 070 [V 4
RIC b= (s b w— IE
o o Us C |
D1 s oe NV T
(Fepo 00 ° Vo |
et |
ho ! thix =




fischer Highbond anchor FHB 1l

Anchor design according to fischer specification

8.1 Gelling and curing times for installation with cartridges

Temperature at anchoring base Max. processing time Temperature at anchoring base Curing time
- 5°C 360 min.
+ 0°C 180 min.
+ b°C 15 min. + 5% 90 min.
+20°C 6 min. +20°C 35 min.
+30°C 4 min. +30°C 20 min.
+40°C 2 min. 2 +40°C 12 min.

The above times apply for dry concrete from the moment of contact between resin and hardener in the static mixer. For installation, the cartridge temperature must be at
least + 5 °C. In wet concrete curing time has to be doubled. For longer installation times, i.e. when interruptions occur in work, the static mixer shall be replaced.

8.2 Gelling and curing times for installation with capsules

Temperature at anchoring base Curing time

FHB IIP FHB II-PF
- 5°C 240 min. 8 min.
+ 0°C 45 min. 6 min.
+10°C 20 min. 4 min.
220°C 10 min. 2 min.

The above times apply for dry concrete. In wet concrete the curing time has to be doubled.

9. Mechanical characteristics

Anchor type FHBIIAL | FHBIIAS | FHBIIAS | FHBIIAL | FHBIIAS | FHBIIAL | FHBIIAL | FHBIIAS
M8x60 M10x60 M10x75 M10x95 M12x75 | M12x100 | M12x120 | M16x95
gv:‘M‘ Cc qu‘A4‘ c gvz‘A4‘ Cc gv:‘M‘ Cc qu‘All‘ c gvz‘A4‘ Cc gv:‘M‘ Cc gvz‘A4‘ c
stressed cross sectional area anchor rod Ag [mm?] 37 58 58 58 84 84 84 157
section modolus w [mm?] 31 62 62 62 109 109 109 277
design value of bending moment Mpgs  [Nm) 248 496 496 48.0 84.0 84.0 84.0 212.8
yield strength anchor rod fyk [N/mm?] 640 640 640 640 640 640 640 640
tensile strength anchor rod foe  IN/mm?] 800 800 800 800 800 800 800 800
Anchor type FHBIIAL FHBIIAL FHBIIAL FHBIIAS FHBIIAL FHBIIAS FHBIIAL
M16x125 M16x145 M16x160 M20x170 M20x210 M24x170 M24x210
gvz‘All‘ [ gvz‘A‘l‘ [ gvz‘A‘l‘ [ gvz‘A4‘ [ gvz‘A4‘ [ gvz‘A4‘ [ gvz‘All‘ c
stressed cross sectional area anchor rod Ag [mm?] 157 167 167 245 245 363 245
section modolus W [mm?] 277 277 277 541 541 934 541
design value of bending moment MDRd,s [Nm] 212.8 212.8 212.8 4162 4162 716.8 716.8
yield strength anchor rod fyk [N/mm?] 640 640 640 640 640 640 640
tensile strength anchor rod fuk [N/mm?] 800 800 800 800 800 800 800
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