fischer Zykon through anchor FZA-D

Anchor design according to fischer specification

1. Types

Fire resistance
classification

F 120

— 1
I
Si—————p— fchorypes :
- see test report European Technical Approval —

Option 1 for cracked concrete

FZA-D - Through anchor (gvz) CALCULATION
WITH
CALCULATION
- APPROVED SOFTWARE

FZA-D - Through anchor (A4) from thread M 10

FZA-D - Through anchor (C)

Features and Advantages

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

Independent controlled and confirmed product characteristics (Approval) gives the required safety guarantees.
Expansion free fixing allows small spacing and edge distances.

Depth marking (green ring) enable visual control and ensures correct function.

Fire resistance classifications (F 120) according to test report independently proved gives the safety case of fire.
Formlocking fit in the undercut enables high loads at shallow anchorage depth.

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

Materials
Anchor: - 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.

2. Ultimate resistance of single anchors with large spacing and large edge distance

Mean values

Anchor type FZA 12x50 FZA 12x60 FZA 12x80 FZA14x80 | FZA14x100 | FZA18x100 | FZA18x130 | FZA22x125
mM8D m8D mM8D M10D M10D M12D M12D M16D
gvz ‘All‘ C| gvz ‘AA‘ C| gvz ‘All‘ C| gvz ‘All‘ C| gz ‘ A4 | gvz ‘AA‘ C| gvz ‘All‘ C| gz ‘ A4

non-cracked concrete

tension C20/25 N, [kN] 171 239 239 314 314 48.3 483 67.5
C50/60 N, [kN] 264 293 | 266 | 293 | 266 | 464 | 406 | 464 | 406 | 674 | 590 | 674 | 59.0 104.6

shear 2020/26 V, [kN] 23.8‘ 264 | 238 | 264 | 238 | 254 | 336 | 345 | 336 | 345 | 63.1| 662 | 63.1| 56.2 | 863 ‘ 86.5

cracked concrete

tension €20/25 N, [kN] 12.0 16.7 16.7 22.0 220 338 338 472
C50/80 N, [kN] 185 25.9‘ 256 25.9‘ 256 34.1 34.1 52.3 52.3 731

shear C20/25 'V, [kN] 15.5 217 217 336 | 345 | 336 | 345 | 631 | 562 | 53.1 | 56.2 | 853 | 855

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

spacing and large edge distance
3.1 Characteristic resistance
Anchor type FZA 12x50 FZA 12x60 FZA 12x80 FZA 14x80 | FZA 14x100 | FZA18x100 | FZA18x130 | FZA22x125
mM8D mM8D M8D M10D M10D M12D M12D M16D
qvt‘M‘c gvz‘M‘c gvt‘M‘C nvz‘M‘C gvz A4 nvz‘M‘C qvt‘M‘C gvz A4

non-cracked concrete

tension C20/25 Ngy [kN] 14.0 19.6 19.6 25.8 258 39.7 39.7 554
C50/60 Ngy [kN] 217 29.3| 256 |293] 256 39.9 39.9 615 59.0 |61.5] 59.0 85.9
shear C20/25 Vg, [kN] |18.2| 178 |21.3| 178 |213| 178 |298| 254 | 298 | 264 |463| 387 |463| 387 753 | 64.1
2(30/37 Vg, [kN] |21.3| 178 |21.3| 178 |213| 178 |298| 254 298 | 264 |338| 387 338 387 753 | 641
cracked concrete
tension C20/25 Ngy [kN] 9.1 12.7 12.7 16.7 18.7 258 258 36.0
C50/60 Ngy [kN] 14.1 19.7 19.7 259 259 399 399 56.8
shear C20/25 Vg [kN] 1.8 16.5 16.5 298| 254 298 | 264 |463| 387 |46.3| 387 720 | 64.1
C50/60 Vg, [kN] |18.3| 17.8 |21.3| 178 |21.3| 178 |298| 254 298 | 264 |463| 387 |46.3| 387 720 | 64.1

3.2 Design resistance

Anchor type FZA 12x50 FZA 12x60 FZA 12x80 FZA 14x80 | FZA14x100 | FZA18x100 | FZA18x130 | FZA22x125
mM8D m8D mM8D M10D mM10D M12D M12D M16D

gvz‘M‘c gvz‘M‘B gvt‘A‘l‘c gvz‘Atl‘B gvz Ad gvz‘Atl‘B gvt‘A‘l‘c gvz‘ A4

non-cracked concrete

tension €20/25 Npg [kN] 94 13.1 13.1 17.2 17.2 26.4 264 37.0
C50/60 Npq [kN] |14.5|13.7|14.5|19.5/13.7|17.1|19.6{13.7|17.1/26.6|21.7|26.6| 26.6 | 21.7 |41.0|31.6|39.3|41.0|31.6/39.3 57.3

shear C20/25 Vpy [kN] |12.211.4/12.2|117.0{11.4{14.217.0|11.4{ 14.223.8/16.3|20.3| 23.8 | 16.3 |37.0/24.8/31.0/37.0{24.8/31.0] 602 | 41.1
C30/37 Vpy [kN] |17.0{11.4/14.2|117.0{11.4{14.217.0{11.4{14.223.8/16.3/20.3| 23.8 | 163 |37.0/24.8/31.0/37.0{24.8/31.0| 602 | 41.1

cracked concrete

tension C20/25 Npy [kN] 6.1 8.5 8.5 1.2 1.2 17.2 17.2 24.0
C50/60 Ngy [kN] 94 13.1 13.1 17.3 17.3 26.6 26.6 37.2

shear C20/25 Vpy [kN] 79 11.0 1.0 22.3|16.3|120.3| 22.3 | 16.3 |34.3|24.8/31.0/34.3|24.8/31.0| 60.2 | 41.1
C50/60 Vgy [kN] 10.2 14.2‘ 11.4‘ 14.2 14.2‘11.4‘ 14.2|123.8/16.3{20.3| 23.8 | 16.3 |37.0/24.8/31.0{37.0/24.8{31.0| 60.2 | 41.1

3.3 Recommended resistance "

Anchor type FZA 12x50 FZA 12x60 FZA 12x80 FZA 14x80 FZA 14x100 | FZA18x100 | FZA 18x130 | FZA22x125

M8D M8D M8D M10D M10D M12D M12D M16D

gvz‘M‘c gvz‘Atl‘C gvz‘M‘c gvz‘Atl‘C gvz Ad gvz‘M‘C gvz‘M‘c gvz A4

non-cracked concrete

tension £20/25 Np [kN] 6.7 93 93 123 123 189 18.9 264
C50/60 Ny [kN] [103| 9.8 |103]14.0] 98 [12214.0| 98 |12219.0/ 155190 190 | 155 |29.3|22.5[28.1|29.3|22.5[28.1| 408
shear C20/25 Vg [kN] | 8.7 82|87 12.1) 82 [102(12.1| 82 |102|17.0|11.6145| 170 | 116 |26.517.7|22.1|26.5[17.7|22.1| 430 | 293
€30/37 Vg [kN] [122) 82 |102]12.2 82 [102(12.2| 82 |102|17.0|11.6]145) 170 | 116 |26.5|17.7/22.1|26.517.7|22.1| 430 | 293
cracked concrete
tension €20/25 Ng [kN] 43 6.1 6.1 8.0 8.0 123 123 17.1
C50/60 Ny [KN] 6.7 94 94 123 123 19.0 190 266
shear £20/25 Vg [kN] 56 79 79 159/116]145 159 | 116 |24.5[17.7|22.1|245]17.7|22.1) 343 | 29.3
>C50/60 Vg [kN] m.z\ 8.2‘1[12 m.z\ 8.2‘]0.2 m.z\ 8.2‘1[].2 17.0|116|145 17.0 | 116 |26517.7|22.1|26.517.7|22.1| 430 | 29.3

!l Material safety factors yy and safety factor for action y = 1.4 are included. Material safety factor yy; depends on the failure mode of the anchor.
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4, Calculation of tension resistance

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

Steel failure: Npgg s

Pull-out / pull-through failure: Failure mode is not decisive

Concrete cone failure: Npgg.c = NDFid,c Ton o1 T2 T3 Tera - Ter1B Te2

Concrete splitting failure: Failure mode is not decisive

4.1 Steel failure of the highest loaded anchor

Design resistance of single anchor

Anchor type FZA 12x50 FZA 12x60 FZA 12x80 FZA 14x80 FZA 14x100 | FZA 18x100 | FZA 18x130 | FZA 22x125

M8D mM38D M8D M10D M10D M12D M12D M16D

gvz|A4| C |gvz|A4| C |gvz|A4| C (gvz|A4| C | gvz | A4 |gvz|A4| C |gvz|A4| C | gvz | Ad

design resistance Npgs [kN][18.5/13.7/17.119.5/13.7/17.1118.5/13.7| 17.1/30.9|21.7/27.1 308 | 21.7 |44.9/31.6/39.3|44.9/31.6/39.3| 84.0 | 58.8

4.2 Pull-out/pull-through failure of the highest loaded anchor

Failure mode is not decisive and therefore may be neglected

4.3 Concrete cone failure and splitting of the most unfavourable anchor

Concrete cone failure: Neac=Nrac Ton Ts1 T2 fs3 fo1. A Te1B fo2

Concrete splitting failure: Failure mode is not decisive

Design resistance of single anchor

Anchor type FZA 12x50 FZA 12x60 FZA 12x80 FZA 14x80 FZA 14x100 | FZA 18x100 | FZA 18x130 | FZA 22x125
M8D mM8D M8D M10D M10D M12D M12D M16D

eff. anchorage depth heg  [mm] 40 50 50 60 60 80 80 100

non-cracked concrete

design resistance Npgo (NI 94 | 31 | i1 | w2 | 172 | 24 | 24 | 3870

cracked concrete

design resistance Mpgo BNI| 81 | 85 | 85 | m2 | mn2 | w2 | w2 | 0

4.3.1 Influence of concrete strength for tension

f _ ﬂ: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
Cylinder compressive strength oy ¢y [N/mm?] 12 16 20 25 30 35 40 45 50
Cube compressive strength — fyy e [N/mm?] 15 20 25 30 37 45 50 55 60
Influence factor foN [ 0.77 089 1.00 1.10 1.22 1.34 141 1.48 1.65

4.3.2 Concrete cone failure
Characteristic edge distance and spacing for design

Anchor type FZA 12x50 FZA 12x60 FZA 12x80 FZA 14x80 FZA 14x100| FZA 18x100 FZA 18x130 | FZA22x125
m8D mM8D M8D M10D M10D M12D M12D M16D

heg 40 50 50 60 60 80 80 100

Ser N [mm] 120 150 150 180 180 240 240 300

Cor N [mm] 60 75 75 90 90 120 120 150
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4.3.2.1 Influence of spacing / concrete cone failure

S

= = = <
foy =f, =f3 =/1.0+ .05 5 1.0
Ser.n
/SN 01 [015] 02 |025| 03 [ 035] 04 [ 045| 05 | 055] 06 | 065] 07 |075] 08 | 085] 09 | 095 | 210
fg1 055 | 058 | 06 | 063 | 065|068 | 07 | 073 | 075|078 | 08 | 083 | 085 | 088 | 0.9 | 093 | 095 | 098 | 1.0

4.3.2.2 Influence of edge distance / concrete cone failure

c c
= . _< — = . <
fiia =0.7+0.3 510 forp =foz = 1.0+ 055 1.0
Cer,n Cer,N
oogn 01 [015] 02 | 025] 03 [ 035 04 | 045 05 | 055] 06 | 065] 07 | 0.75] 08 | 085 ] 08 | 095 | =10
oA 073 | 075|076 | 0.78 | 0.79 | 081 | 0.82 | 084 | 0.85 | 087 | 0.88 | 0.9 | 091 | 0.93 | 094 | 0.96 | 097 | 0.99 | 1.0
|
f;a 055 | 058 | 06 | 063 | 0.65 | 068 | 07 | 073 | 0.75 | 078 | 08 | 083 | 0.85 | 0.88 | 0.9 | 0.93 | 095 | 0.98 | 1.0
C.

4.3.3 Concrete splitting failure

Failure mode is not decisive and therefore may be neglected

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: VRd,cp =Npgc -k

Concrete edge failure: VRdc= Vgﬁd,c v tav fsiv-fsov-feav- Ty fm

5.1 Steel failure for the highest loaded anchor

Design resistance of single anchor

Anchor type FZA 12x50 FZA 12x60 FZA 12x80 FZA 14x80 FZA 14x100 | FZA 18x100 | FZA 18x130 | FZA 22x125

M8D mM38D M8D M10D M10D M12D M12D M16D

gvz|A4| C |gvz|Ad| C |gvz|Ad| C (gvz|A4| C | gvz | A4 |gvz|A4| C |gvz|A4| C | gvz | Ad

design resistance Vpgs [kNI|17.0{11.4/14.2/17.0|11.4|14.2|17.0/11.4/14.2|23.8/16.3|120.3| 23.8 | 16.3 |37.0/24.8/31.0/37.024.831.0| 60.2 | 41.1

5.2 Pryout failure for the most unfavourable anchor

VRd,cp = NRd,c -k

k-factor

Anchor type FZA12x50 | FZA12x60 | FZA12x80 | FZA14x80 | FZA 14x100 | FZA18x100 | FZA18x130 | FZA22x125
m8D M8D m8D M10D M10D M12D M12D M16D

k 13 13 13 20 20 2.0 20 20

fischer =
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5.3 Concrete edge failure of the most unfavourable anchor

VRd,c = V°Rdc fov fa,v-

fs1,v-

f,

52,V - Teav-Thv Tm

Proof of concrete edge failure is only necessary, if the following condition is met:

* c<max (10 hgs . 60 d) with d = nominal anchor diameter

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

edge distance VDRd, [kN]
[mm] FZA 12x50 FZA 12x60 FZA12x80 | FZA14x80M | FZA14x100M | FZA18x100M | FZA18x130M | FZA22x125M
m8D mM8D mM8D 10D 10D 12D 12D 16D
non- |cracked| non- |cracked| non- |cracked| non- |cracked| non- |cracked| non- |cracked| non- |cracked| non- |cracked
cracked| con- |cracked| con- |cracked| con- |cracked| con- |cracked| con- |cracked| con- |cracked| con- |cracked| con-
crete crete crete crete crete crete crete crete
40 36 26
45 42 3.0 44 3.1 47 33
50 49 34 5.1 36 54 38
55 5.5 39 5.7 4.1 6.1 43 6.3 44 6.6 47
60 6.2 44 6.4 45 6.8 48 70 50 14 5.2
65 6.9 49 71 5.0 15 5.3 78 5.5 8.2 5.8
70 18 54 79 5.6 8.3 5.9 85 6.0 9.0 6.4 94 6.7 101 7.1
75 8.3 59 8.6 6.1 9.1 6.4 93 6.6 9.8 6.9 103 73 11.0 78
80 9.1 64 94 6.7 9.9 70 102 12 10.6 75 1.1 79 1.9 84
85 9.9 70 102 12 107 76 11.0 78 115 8.2 12.0 8.5 128 9.1
90 10.7 1.6 11.0 78 11.6 8.2 11.8 84 124 8.8 129 9.2 13.8 9.7
95 115 8.1 118 8.4 124 8.8 127 9.0 133 9.4 139 9.8 147 104
100 123 8.7 12.7 9.0 13.3 94 136 96 14.2 10.1 14.8 10.5 16.7 1.1 16.1 1.4
120 15.8 1.2 16.2 115 17.0 12.0 173 123 18.1 12.8 18.8 133 19.8 140 | 203 144
125 16.7 1.8 17.2 12.2 17.9 12.7 183 13.0 19.1 13.5 19.8 140 | 209 148 | 214 16.2
130 17.6 126 18.1 128 189 134 19.3 137 | 201 142 | 208 148 | 220 1656 | 225 16.0
135 18.6 132 19.1 135 199 141 20.3 144 | 211 149 | 219 165 | 231 163 | 236 16.7
140 195 138 | 200 142 | 209 148 | 213 16.1 22.1 167 | 230 163 | 242 171 248 1756
160 235 166 | 24.1 170 | 251 17.7 | 255 18.1 265 187 | 274 194 | 288 | 204 | 294 | 209
180 21.1 196 | 283 | 200 | 294 | 208 | 300 | 212 | 310 | 220 | 320 | 227 | 336 | 238 | 343 243
200 320 | 227 | 327 | 232 | 340 | 241 346 | 245 | 357 | 263 | 369 | 261 386 | 273 | 394 | 279
250 437 | 310 | 446 | 316 | 462 | 327 | 470 | 333 | 484 | 343 | 498 | 363 | 519 | 368 | 530 | 375
300 566 | 400 | 576 | 408 | 595 | 421 604 | 428 | 621 440 | 639 | 462 | 663 | 470 | 676 | 479
350 702 | 49.7 715 | 50.7 737 | 522 | 748 | 530 | 768 | 544 | 788 | 558 | 817 | 579 | 832 58.9
400 848 | 60.1 863 | 612 | 889 | 630 | 90.1 638 | 924 | 655 | 947 | 67.1 98.0 | 695 | 997 70.6
450 1003 | 710 | 1020 | 722 | 1049 | 743 | 1062 | 753 | 1089 | 77.1 | 1116 | 790 | 1162 | 816 | 1170 | 829
500 1165 | 825 | 1184 | 838 | 1216 | 86.1 | 1232 | 872 | 126.1 | 893 | 129.0 | 914 | 133.1 | 943 | 1352 | 958
550 1334 | 945 | 1365 | 96.0 | 139.1 | 985 | 1408 | 99.8 | 1440 | 102.0 | 1473 | 1043 | 1561.8 | 107.5 | 154.1 | 109.1
600 151.1 | 107.0 | 1534 | 1086 | 15673 | 111.4 | 159.2 | 1128 | 162.7 | 1163 | 166.2 | 117.8 | 171.2 | 1213 | 173.7 | 123.0
650 1694 | 1200 | 171.9 | 1218 | 1762 | 1248 | 178.2 | 1263 | 182.1 | 129.0 | 1859 | 131.7 | 191.3 | 1355 | 1940 | 1374
700 188.3 | 1334 | 191.1 | 1353 | 1957 | 138.6 | 197.9 | 1402 | 202.1 | 143.1 | 2062 | 146.1 | 212.1 | 1502 | 2150 | 1562.3
750 2079 | 147.3 | 2108 | 1494 | 2169 | 152.9 | 2182 | 1646 | 222.7 | 1578 | 227.2 | 160.9 | 233.5 | 1654 | 236.6 | 167.6
800 2392 | 1694 | 2439 | 1728 | 248.7 | 1762 | 2554 | 180.9 | 258.8 | 1833
850 2607 | 1846 | 2658 | 188.3 | 270.9 | 191.9 | 278.0 | 1969 | 281.6 | 199.5
900 2936 | 208.0 | 3012 | 2133 | 305.0 | 216.0
950 316.9 | 2244 | 3249 | 230.1 | 3289 | 233.0
1000 340.7 | 2413 | 349.1 | 247.3 | 3534 | 2503
1100 389.8 | 276.1 | 399.2 | 2828 | 4039 | 286.1
1200 456.5 | 3233
1300 510.9 | 361.9
1400 567.2 | 401.8
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5.3.1 Influence of concrete strength for shear

£ = '::k, cube fck, cyl
bV~ -

25 20
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,cy\ [N/mm?] 12 16 20 25 30 35 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 1.34 141 148 1.55

5.3.2 Influence of load direction

1
fo., = - S 25
oV sin =<
(cosay )2 +(>_ "V )2
0 10 20 30 40 50 60 70 80 90
fa,v 1.00 1.01 1.05 1.13 1.24 140 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

1 s 17
_ = <
fsv =fov = - +_- 510
6 (] 2
s/tq 0.5 0.6 0.7 0.8 0.9 1.0 1.2 14 1.6 18 20 22 24 26 28 23.0
fs1y 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; c1 <co
17 17 c c
fooy = +—.2/./07+03.- —2 | 510
2 3 ¢ 1.5.¢,
o/t 10 11 12 13 14 215
fiov 0.75 08 0.85 09 0.95 1.0
5.3.5 Influence of member thickness
h 05
foy=/|-—— 510
’ 1.5. Ccq
h/eq 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

fm
s/tq 0.25 0.5 1.0 220
i 0.3 05 0.75 1.0
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6. Summary of required proof:
6.1 Tension: NSd =< NRd = lowest value OfNRd,S" Nﬁd,p; NHcI,c" Nﬁd,sp
6.2 Shear: VSd =< VRd = lowest value of VRd,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

= V) A Q

Qggo Q QQO A ()
O 0% 0 iy
08 S 5 O =15

8. Anchor installation data

Anchor type FZA 12x50 | FZA 12x60 | FZA 12x80 | FZA 14x80 | FZA 14x100 | FZA 18x100| FZA 18x130 | FZA 22x125
M8D M8D M8D M10D mM10D mM12D M12D M16D
diameter of thread M8 M8 M8 M10 M 10 M 12 M 12 M 16
nominal drill hole diameter dg  [mm] 12 12 12 14 14 18 18 22
drill depth hg  [mm] 43 53 53 63 63 83 83 105
effective anchorage depth her  [mm] 40 50 50 60 60 80 80 100
clearance-hole in fixture to be attached dg [mm] <14 =14 =14 <16 <16 =20 =20 =24
wrench size SW  [mm] 13 13 13 17 17 19 19 24
required torque Tinst  [(Nm] 20 20 20 40 40 60 60 100
minimum thickness of concrete member hin  (mm] 100 110 110 130 130 160 160 200
minimum spacing Spin  [mm] 40 50 50 60 60 80 80 100
minimum edge distances Cin  [mm] 35 45 45 55 55 70 70 100

T

inst
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9. Mechanical characteristics

Anchor type FZA 12x50 FZA 12x60 FZA 12x80 FZA 14x80
m8D mM8D m8D mM10D
gvz ‘ A4 ‘ c gvz ‘ A4 ‘ c gvz ‘ A4 ‘ c gvz ‘ A4 ‘ c
stressed cross sectional area cone bolt A [mm?] 36.6 36.6 36.6 58.0
resisting moment cone bolt W [mm?] 31.2 312 312 623
LTI Mgy s 240 | 168 | 210 | 240 | 168 | 210 | 240 | 168 | 210 | 478 | 335 | 418
bending moment "
yield strength cone bolt fyk [N/mm?)| 640 450 560 640 450 560 640 450 560 640 450 560
tensile strength cone bolt fue  [IN/mm?] 800 700 800 700 800 700 800 700
Anchor type FZA 14x100 FZA 18x100 FZA 18x130 FZA 22x125
M10D M12D M12D M16D
gvz \ A4 gvz \ A4 \ c | gu \ A4 \ c | gu \ A
stressed cross sectional area cone bolt A [mm?] 58.0 84.3 84.3 157
resisting moment cone bolt W [mm?] 62.3 109 109 278
design value of M'p 478 | 335 | 418 | 840 | 587 | 733 | 840 | 587 | 733 | 2128 | 1487 | 1856
bending moment S
yield strength cone bolt fyk [IN/mm?]| 640 450 640 450 560 640 450 560 640 450
tensile strength cone bolt fue  [N/mm?] 800 700 800 700 800 700 800 700

10. Load displacement curves for tension in non-cracked concrete (fy ¢ (200) = 30 N/mm?)

20 Load [kN]

Load [kN
40 L]

FZA 12x50 M8 D FZA 12x60 M8 D
15 T 30
10 20
5 10
0 0 T T T
0 5 10 15 20 0 5 0 15 20
Displacement [mm] Displacement [mm]
a0 Load (kNI g0 Load [kN]
FZA 18x100 M12 D FZA 22x125 M16 D
60 [\ 60
40 40
20 20
0 T o]

0 5 10 15 20
Displacement [mm]

0o 5 10 156 20 25

Displacement [mm]

Load [kN]
50

FZA 14x80 M10 D
40
30
20
10
0 -
o 5 10 20
Displacement [mm]
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