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Executive Summary

Objective This report provides a considered opinion regarding the fire performance
of various types of chemical anchor fixing systems for use in concrete
structures, if subjected to tests utilising the general principles of BS 476: Part
20: 1987.

Report Sponsor Hilti Entwicklungsgesellschaft mbH

Address Hiltistrasse 6

86916 Kaufering

Germany
Summary of Should the recommendations given in this report be followed, it can be
Conclusions concluded that Hilti anchor systems, as detailed in this report, should be

capable of supporting the loads detailed in the tables within this report, for
periods of up to 240 minutes, when fixed into structural concrete (or other
materials specifically detailed within this report), if subjected to the heating
conditions of BS 476: Part 20: 1987

Valid until 1% October 2023

This report may only be reproduced in full. Extracts or abridgements of reports
shall not be published without permission of Bodycote warringtonfire.
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Introduction

This report provides a considered opinion regarding the fire performance of
various types of chemical anchor fixing systems for use in concrete structures,
when subjected to tests utilising the general principles of BS 476: Part 20:
1987.

The report considers the test procedures and subsequent data obtained from
tests conducted at the Institut Fir Baustoffe Massivbau und Brandschutz,
Technische Universitdt Braunschweig (IBMB), Germany, tests conducted at
MFPA Leipzig GmbH, Baulicher Brandschutz, Hans Weigel Strasse 2b, 04 379
Leipzig and the general principles of BS 476: Part 20: 1987.

The performance tables included within this assessment have been collated
from various test reports. For full details of the test configuration and results
the specific report should be utilised.

FTSG The data referred to in the supporting data section has been considered for the
purpose of this appraisal which has been prepared in accordance with the Fire
Test Study Group Resolution No. 82: 2001.

Assumptions

It is assumed that the concrete elements into which the various types of rebar
are installed will be constructed in accordance with BS 8110: Part 2: 1985 and
have a minimum compressive strength of 25 N/mm2.

The fire performance rating of the fixing systems is assumed to apply to
reinforced concrete elements which have been designed to give at least the
same period of fire resistance as that for the injection system.

The injection systems are assumed to be installed correctly and in accordance
with Hilti Entwicklungsgesellschaft mbH installation instructions.

Proposals

It is proposed to provide various types of Hilti anchor fixing systems, into
structural grade concrete (or other materials specifically detailed within this
report), which are supporting a load and are capable of providing this support
whilst being subjected to the heating conditions of BS 476: Part 20: 1987, for
periods ranging from 30 up to 240 minutes. An index of the proposed anchors
is provided below:
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Anchor Reference Page No.
HIT-HY 200-A(-R) 8
HIT — RE 500-V3 13

HIT-RE 500/HAS-R, HIT- 19
RE 500/HIS-R

HVU2 25

HY270 28

HIT-RE 500 Rebar 32

HIT-HY 150 MAX Rebar 50

HIT-HY 200-A(-R) Rebar 56

HIT-RE 500 -50 Rebar 68

CT-1 87
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List of Basic Evidence

Chemical Fixings — With Threaded Rods

Fixings

Report

Fixings

Report

HIT-HY 200-A
with
threaded rod (HIT-
V(- R); HIT-Z(-R),

IBMB 3501/676/12

HIT-RE 500-SD

MFPA GS3.2/13-122-1

HIT-HY 200-R with

threaded rod (HIT-

V(- R); HIT-Z(-R),
B500

IBMB 3501/676/12

HIT-HY270

PB 3.2/14-179-1

HIT-RE 500- V3

GS 32/15-361-4

HIT-HVU2

ETA 16/0515

Chemical Fixings — With Post Installed Reinforced Bars (rebar)

Fixings

Report

Fixings

Report

HIT-HY 150-MAX-
Rebar

GS 3.2/10-51-1

HIT-RE 500 Rebar

IBMB 3357/0550

HIT-HY 200-A Rebar

DiBt Z-21.8-1947

HIT-RE 500-SD Rebar

MFPA GS 3.2/09-122

HIT-HY 200-R Rebar

DiBt Z-21.8-1948

HIT-CT-1

ETA 11/0390
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Assessed Performance

There is not currently a British Standard relating to the testing of chemical
anchors under fire conditions and therefore a number of test reports, primarily
conducted to the DIN standard fire curve, have been cited in support of this
appraisal. All of the cited evidence has been conducted utilising the heating
conditions specified in DIN 4102-2 or EN 1363-1, both of which are based upon
the ISO 834 heating curve, which is also the basis for the heating conditions
given in BS 476: Part 20 1987.

The heating conditions to which the tested anchors were subjected would
therefore be expected to be similar to those of a BS 476: Part 20 test, the
results of these tests would therefore be expected to be comparable with those
that would be achieved if the anchors were subjected to the heating conditions
of BS 476: Part 20: 1987.

The following sections give a brief descriptions of each anchor system tested and its
associated performance:
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1) Chemical Systems- With Threaded Rods

HIT-HY 200-A The Hilti HIT-HY 200-A anchors, were subjected to tests utilising the heating
with threaded rod conditions of DIN EN 1363-1, as reported under the reference IBMB
(HIT-V(-R); HIT-  3501/676/12. The performance ratings given in this report are as follows
Z(-R), B500-B
The fire resistance in cracked reinforced concrete of HY200-A- anchors is detailed in
the tables below:

HIT-Z {strength class 6,8} HIT- {strength dass 88)  cracked reinforced concrete

ancharing fire resistance time [minutes] as a function of maximum loading
depth Anchar rod [kN] in a fire (centric tensile load)
[mm] dimension
30 | 60 | 90 | 120

NN . New iy
60 0,52 0av 0.1 008
65 0,70 0,22 0,13 010
70 0,94 0,28 0,18 012
80 M8 1,64 0,45 0,24 0av
100 210 1,14 0,55 0,35
110 2,10 1,50 0,81 049
120 2,10 1,50 0,90 0,50
160 210 1.50 0.80 0,50
60 0,55 018 0,13 0o
n 0,87 0,30 0,18 0,14
80 1,67 048 027 0.20
90 275 0,75 0,40 028

M0
100 3,40 1,18 0,58 0,39
125 4,40 2,40 140 0,80
150 3,40 2,40 140 0,90
200 3,40 2,40 140 0,90
G0 0,58 0,21 0,14 0,11
70 1,01 0,33 0.20 018
80 1,69 0,50 0,30 0,22
85 2,15 0,63 026 0,26
a0 2,72 ] 043 0,31
95 M2 3,43 0,96 0.51 0,36
100 4,29 1,19 062 D42
10 4,80 1,80 089 0,59
120 4,50 2,66 1,29 DAz
150 4,80 3,50 2,00 1,30
240 4,80 3,50 2,00 140
" sam also secior 3.1
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HIT-Z (strength class 6.8) HIT-\ (strength class 5.8) cracked reinforced concrete

g

ancharing fire resistance ime [minutes] as a function of maximum loading
depth Anchor rod [kM] in adire {centric Bnsile bad)
[rrom] dimensian
30 | B0 | 80 | 120
DM - Neasi !
B0 1.74 0.55 033 025
95 3,ar 0.99 0.55 040
105 507 1468 o.7a 054
10 6,18 1.76 092 053
120 9,08 255 1.29 0,88
130 10,50 3.63 1.80 1,16
135 M8 10,50 434 2,13 1,35
145 10,50 6.07 295 183
160 10,50 780 489 285
180 10,50 790 5,20 390
200 10,50 7.850 520 380
220 10,50 7.90 520 390
320 10,50 7.50 5.20 3,90
a0 2,84 087 051 0,38
100 422 1.24 0.7 051
120 .84 251 1.3 0,89
130 12,81 3.51 1.79 1,18
140 16.40 4,85 243 157
150 M20 16,40 881 .28 208
160 16,40 8.95 4,40 275
170 16,40 12,01 5.85 3,61
180 16,40 12,30 7.70 472
200 16,40 12,30 8.20 610
A0 16,40 12,30 820 6,10
" e also sector 3.1
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HIT-V {strength class 8.8) cracked reinforced concrete
Thym.
4
anchoring fire resistance time [minutes] as a function of maximum loading
depth Anchor rod [kM] in a fire {ceninc tensile load)
[mim] dimansian
30 | 60 | 90 | 120
et Necun - Nrasq
110 7,96 202 109 077
120 10,25 280 1,46 1,00
145 22.25 £.04 3.02 1,94
155 23,60 B804 399 253
170 e 23,60 1212 5.98 373
1B0 23,60 15,79 7.76 4,80
180 23,60 17,70 9.99 615
205 23.60 17,70 11,80 BBD
215 23,60 17,70 11.80 B.AD
480 23,50 17,70 11,80 B0
120 12,87 35 189 1,3
135 20,55 6,56 2,85 1,92
160 30,80 125 5.62 3,58
175 30,80 16,67 B.29 519
190 27 30,80 23,10 12m 744
205 30,90 23,10 15,30 10,56
215 30,80 23,10 15,30 11,50
230 30,90 23,10 15,30 11,50
540 30,90 23,10 15,30 11,50
135 16,08 472 239 1,59
150 2732 7.13 355 228
160 ar.6o 15,27 753 4,68
195 W30 ar e 277 10,70 650
210 areo 2810 14,96 9,20
250 ar.eo 28,10 18,70 14,00
GO0 37,60 28,10 18,70 14,00
" zee also sector 3.1
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HIT-Z-R (strenglh class A4-70)

HIT-VLR [strenglh class A4.70)

cracked reinforced concrete

anchoring fire resistance lime [mimutes] as a function of maxmuem loading
depth Anchor rod [kM] in a fire (centric lensile load)
[rmrm] dimension
30 | &0 | a0 | 120
Ra'Megm - Mg
80 1,74 0,55 0,33 025
95 aar 0.99 0,55 040
105 5,07 1,46 0,78 .54
110 618 1,76 0,92 063
120 8,05 2,55 1,28 (.66
130 13,20 3,63 1,80 1.16
135 MiB 16,04 4,34 213 135
145 20,10 B,07 285 1,83
160 20,10 0,86 469 285
180 20,10 14,60 B.43 501
200 20,10 14,60 8,10 B30
200 20,10 14,60 8,10 530
az0 20,10 14.60 9,10 630
o0 2,84 0,87 0,51 0.38
100 4,22 1,24 0,70 0.51
120 8,54 2.51 1.3 0,89
130 12,61 4,51 1,78 1.18
140 17,81 4,85 2,43 157
150 M2 24,21 6,61 3,28 208
160 31,40 B.95 4.40 275
170 31,40 1201 5,85 381
180 31,40 1601 7.70 472
200 31,40 2380 13,15 780
400 3140 2280 14.20 8,90
" gpe akso sector 3.1
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HIT-Z:R {strenglh class A4-70) HIT R (strength dass 44.70) cracked reinforced concrete

anchoring fire resistance lime [minutes] as a function ol maximum loading
depth Anchor rod [kM] im a fire (cenine tensile load)
[mm] dimgnsian
30 | 60 | 80 | 120
Faaf N - T—
110 7,38 202 1,08 077
120 10,25 280 1,46 1,00
145 22 .28 6,04 an2 1,94
155 29,68 8,04 388 253
170 it 44 38 1212 5,58 3,73
180 45,20 15,79 7,76 4,80
180 45,20 20,48 9.55 6,15
205 A5.20 29,88 14,45 B.83
215 45.20 32,80 1832 11,12
4B0 4520 32,80 20,50 14,30
120 12.87 353 1.88 11
135 20,55 556 2,86 1,92
160 30,50 11,25 5,62 3,58
175 30,90 16,67 8,28 518
160 M27 30,80 2310 12,01 T.44
205 30,80 23,10 15,30 10,56
215 30,80 23,10 15,30 11,50
230 30,90 23,10 15,30 11,50
540 30,90 2310 15,30 11,50
135 18,06 472 2,38 1,58
150 27 a2 T3 3,565 2,28
180 58,28 15,27 7.53 4,68
195 M3a0 71,80 b3 g 10,70 6,60
210 71,80 30,66 14,96 9,20
250 71,90 52,20 32,50 21,08
GO0 71,80 52,20 42,50 22,70
"' see also sector 3.1
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HIT — RE 500-V3  The Hilti HIT-RE 500-V3 anchors, were subjected to tests utilising the heating
conditions of DIN EN 1363-1, as reported under the reference MFPA Leipzig
GmbH GS 3.2. The performance ratings given in this report are as follows

Tabie AZ1 Characleristic pullouf resistance for M8 to M12 If slsctrogaivanized sfeel (5.8 and 8.8) is used as
anchor

Charactaristic resistance against pull-out (kN)
Embedment
Size depth he R30 RGO RS0 R120
[mm]

B0 1.21 0.00 0.00 0.00

85 1.63 om 0.00 0.00

70 2.07 033 0.00 0.00

B 80 3.03 1.08 0.00 0.00
100 5.08 2.76 1.3 0.51

120 11.00 471 310 1.87

160 30.83 13.35 708 5.62

60 1.14 0.00 0.00 0.00

70 217 0.02 0.00 0.00

BO 3.35 0.80 0.00 0.00

B0 4.57 1.87 0.42 0.00

10 100 5.868 2.95 1.28 0.20
125 12.18 £.06 3.83 249

150 26.91 925 6.96 5.27

200 &0.01 35,88 19.86 11.82

70 219 0.00 0.00 0.00

20 353 0.61 0.00 0.00

85 424 1147 0.00 0.00

a0 497 1.72 0.01 0.00

85 572 2.38 0.53 0.00

12 100 647 259 1.05 0.00
110 805 4,33 218 0.78

120 2.69 5.79 345 1.84

150 26.61 10.40 7.69 5.68
240 88.15 67.64 | 4646 - 23040
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Table A2.2 Gharactaristic pull-out resistance for W16 fo M24 if elecirogalvanized steel (5.8 and 88) is usod as
anchor
Characteristic resistance againet pull-out (kM)
Embedment
Size depth he R30 RE0 ROO R120
[mm]

80 383 0.00 .00 0.00

95 841 191 0.00 0.00

105 842 355 0.92 0.00

110 944 4.41 154 0.00

" 120 11.53 5.24 317 118
130 13.87 8.10 4.88 2.61

I 135 14.74 912 575 341

145 18.32 112 7.61 5.07

160 31.38 14.28 10,51 7.79
320 201.83 158,38 12812 103 60

a0 565 0.15 0.00 0.00

100 7.96 203 0.00 0.00

120 12.84 514 244 0.00

130 15.58 B4l 438 1.70

140 18.27 10.80 854 3.57

20 150 20,99 13.28 879 5.80
160 25.42 15.82 1.14 778

170 3585 18.47 13.58 10.05

180 4746 21.13 1810 12.41

200 71.81 27.07 2128 17.35
400 343.33 284,48 245,00 213.05

95 6.20 0.00 0.00 0.00

10 10.24 286 0.00 0.00

120 13.09 497 075 0.00

145 20.82 11.48 .44 3.00

155 24.03 14.35 9.00 5.28

24 170 28.90 18.78 13.08 5.01
180 3355 21.89 16.92 11,66

190 4521 25.04 16.84 14,45

205 8598 25.88 23.41 18.74

215 80.31 33.14 2658 21.73

480 511.01 43353 /A4 | 3a56s

T [ B
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Tahle A2.3 Charactenstic pull-out resistance for M27 and M30 if electrogalvanized steel (5 8 and B.8) is used as
anchar
Characteristic resistance against pull-out {(kN)
Embedment
Size depth her R30 RED R90 R120
[rm]
110 11.08 218 0.00 0.00
120 14.35 473 0.00 0.00
138 19.41 804 3.50 0.00
180 28.35 16.73 10.39 §.03
27 176 33.88 21.78 15,01 10.24
180 44 04 26.99 18.86 14.80
205 B7.85 3238 24.93 18.58
215 aiar 36.02 28.37 2288
540 678,10 58529 526.83 48126
120 13.80 325 0.00 0.00
135 19.22 7.55 1.70 0.00
150 24.88 123 585 153
30 180 ar.oe 22.88 15.31 10.11
195 4327 28.56 20.54 14.85
210 80,52 .45 25.98 20.00
600 B847.98 733.54 665.54 | — §13.79

#
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Tabla A3.1 MMMMMWBMZFWMfMHSMWNW
Characteristic resistance against pull-out (kN)
Embedment
Size depth he R30 RE0 R20 R120
[mm]

80 1.66 0.20 0.00 0.00

[+5] 212 0.45 0.00 0.00

7o 2.57 Q.77 0.00 0.00

8 &0 357 155 048 0.00
100 8,18 3.3 1.88 .86

120 18,46 5.31 386 2.48

160 3859 19.78 B.48 &.18

80 1.82 0.02 0.00 0.00

70 295 0.70 0.00 0.00

80 4.19 162 0.33 0.00

a0 5.55 269 113 018

1" 100 g72 3.82 207 0.82
125 24.06 693 4,82 3.30

150 40.41 17.28 T.82 618
200 74,83 48.02 28.83 17.18

70 328 0.58 0.00 0.00

B0 4,70 1.62 0.08 0.00

BS 5.47 221 0.54 0.00

a0 B.23 285 1.02 0.00

12 a5 7.24 .60 1.52 0.21
100 861 4.20 208 0.77

110 18.76 562 334 1.78

120 2282 712 465 264

180 4566 18.52 9.04 663

240 118.74 B7.28 63.51 4514
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Table A3.2  Characteristic pull-out resistance for M16 to M24 if stainiess stesl (A4} Is used as anchor
Characteristic resistance against pull-out (kN)
Embedment
Size depth he R30 R80 R3O0 R120
[mim]
a0 5.47 1.40 0.00 0.00
85 8.50 378 126 0.00
105 11.71 5.55 271 0.88
110 15.46 6.50 350 1.51
® 120 23.94 B.44 5.18 2.96
130 33.32 10.47 7.03 4.54
135 3822 11.81 7.98 5.44
145 48,40 15.23 9.82 7.20
160 64.25 27.10 12.88 10.04
320 240.40 196 47 163.60 136.48
a0 8.47 276 0.01 0.00
100 11.08 478 1.47 0.00
120 23.30 9.33 5.33 258
130 34.28 11.80 7.48 448
140 46.23 14.39 9.83 860
20 150 58.83 17.62 12.27 878
180 71.83 26.28 14.80 11.13
170 85.12 38.70 17,39 13.66
180 96.59 48.03 21.00 18.07
200 12585 72.49 39.83 21.32
400 402.03 345.52 304.34 269.83
95 10.21 299 0.00 0.00
110 14.76 850 242 0.00
120 18.65 831 460 161
145 48.50 16.71 11.05 7.19
158 84.21 19.85 13.03 8.82
24 170 B7.26 30.91 18.45 13.92
180 103.10 43.18 21.55 18.84
180 119.18 56.54 25.26 18.86
208 143.58 78.10 40,68 24.50
215 159.98 93.17 53,21 _~— | 2863
480 584,14 528.53 AT9p5— T | (33818
A

J/ THvHE

sl
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Table A3.3 Characteristic pull-out resistance for M27 and M30 if stainiess stesl (44) is used as anchor
Characteristic resistance against pull-out (kN)
Embedment
Size depth he R30 RE0 Re0 R120
[mm]
110 16,36 £.81 2.03 0.00
120 20,04 9.85 4.47 1.08
135 37.56 14.59 8,57 4,52
160 77.50 23.29 16.43 11.59
7 175 103,65 36.53 21.52 16.28
190 130,60 58.01 26.81 21.20
208 158.00 81.71 36,64 26.41
215 176.41 9845 53.58 29.96
540 782.37 699,43 642.30 545.70
120 2067 9.14 338 0.05
135 31.88 14.22 7.89 341
150 55.91 16.78 12,53 7.61
30 180 111.62 35.42 2337 17.48
185 141.24 57.94 29,22 22,54
210 171.49 83.41 38.57 28,68
800 978.98 881.50 817.03, " TB5.10

.-'J"_

emm |l
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HIT-RE 500/HAS- The Hilti HIT-RE 500 (-R) series of anchors, were subjected to tests utilising the

R, HIT-RE heating conditions of DIN EN 1363-1, as reported under the reference I1BMB
500/HIS-R 3565/4595. The performance ratings given in this report are as follows:
Anchor Anchor Maximum tensile load (kN) for requested
Reference Size fire resistance duration (mins)
30 60 90 120
M8 2.42 1.88 1.34 1.07
M10 3.84 2.98 2.12 1.69
M12 6.5 5.5 4.5 4.0
M16 12.1 10.24 8.37 7.44
HIT-RE 500/HAS -R M20 18.88 15.98 13.07 11.61
&
HIT-RE 500/HIS -R M24 27.21 23.02 18.83 16.73
&
HIT-RE500/HAS- mM27 35.38 29.93 24.48 21.75
ER/HAS-HCR
& M30 43.24 36.58 29.92 26.59
HIT-RE 500/HIS-RN
M33 53.49 45.25 37.01 32.89
M36 70.68 59.79 48.9 43.46
M39 75.23 63.64 52.05 46.26
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HIT-RE 500-SD The Hilti HIT-RE 500-SD with threaded rod HIT-V(-R) and HAS-E(R) series of
HIT-RE 500-SD, anchors, were subjected to tests utilising the heating conditions of DIN EN
HIT-V(-R), HAS- 1363-1, as reported under the reference MFPA (GS3.2/13-122-1. The
E(-R) HIS-N(R performance ratings given in this report are as follows:

Table A 2.1: Characteristic values for anchor failure mode (steel- or bond failure mode) for centric tensile
loads of Hilti HIT-RE 500-5D injectable adhesive with HIT-V-5.8(F) and HIT-V-8.8(F) threaded rods on expo-
sure to fire. Anchor sizes M8 to M16.

Nominal | Mominal | Anchorage Characteristic tensile loads F,,_“,ms and
diameter | diameter [  depth Frusse depending on fire resistance time ™'
of thread | of hole {galvanized / hot-dip galvanized steel, 5.8 u.
B.8 grade)
HIT-V-... d, h, =30 =60 =00 t=120
[mm] | [mm] [mm] [kN] [kN] [kN] [kN]
400 0.47 0,12 0,00 0,00
50 0,75 028 0,00 0,00
i 1,12 048 0,13 0,00
- 9 70 1,62 0,74 0,298 0,12
a0 1,08 0,50 0,28
o0 2,30
e 126 0,73 0,46
40 0,52 0,15 0 0
50 0,82 0.35
Jili] 1,23 060 0,16 0,00
T0 1,78 0.93 0,37 0,15
o 12 a0 2,52 1,35 0,63 0,35
a0 3,53 1,90 0,%6 0,59
100
00 a7 200 1,15 0,73
43 0,75 0.30 0 0
il 1,24 060 0,16
70 1,79 094 0,37 0,12
a0 2,54 1,36 0,63 0,28
Wna 14 30 355 .92 0.87 038
100 4,91 263 1,40 072
110 1,04
120 5,35 201 1,68
240 1.08
G4 1,56 0.74 0,24 0,02
a0 2,78 141 0,65 0,32
a0 3,88 1.98 1,00 0,55
100 537 272 1,45 0,84
M6 18 10 7,38 367 201 1,20
120 491 2,73 1,66
iy e 542 312 1897
320
1) it must be checked whether the permissible cold loads given in the tables in ETA-07/0260 may be applied.

2)Fp izan characieristic resistance value on exposure to fire for pull-out failure mode.
3)Fr iu - charactenshic resistance value on exposure to fire for sieel failure mode (gray background)
Note: Interpodation of intermediate values is parmissible. Extrapolation is not permissible.
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Table A 3.1: Characteristic values for anchor failure mode (steel- or bond failure mode) for centric tensile
loads of Hilti HIT-RE 500-50 injectable adhesive with HIT-V-R and HIT-V-HCR threaded rods on exposure to
fire. Anchor sizes MB to M12.

Mominal di- | Nominal | Anchorage Characteristic tensile loads F,,_,,:_,_,,,,H and
ameter of | diameter depth F,._,L,_r,m’I depending on fire resistance time "
thread of hole [stainless- and high corrosion-resistant steal)
HITV_R
HIT-W-HCR d, hy, =30 =60 =00 =120
[mm] [mm] [mm] [kM] [kN] [kN] [kN]
40 0,49 012
50 0,79 0,23 S 0,00
G0 1,18 0,43 0.13
70 1,71 0,74 029 0,12
BD 1,08 0.50 0,28
" W B0 1,52 077 0,47
T
120 158 134 107
160 '
40 0,54 0,15
50 0,85 0,35 0 0,00
G0 1,28 0,60 0,16
70 1,85 0,93 037 0,15
BD 2,62 1,35 063 0,35
b 12 B0 1,30 0,85 0,58
100 2,61 1,39 0,20
110 384 1,93 1,28
120 293
' 212 1,69
200 ) '
4B 0,75 0,36 0,00
G0 1,24 0,72 019 0.00
70 1,79 1,11 0.44 0,18
BD 254 1,62 0.76 0,42
a0 3,55 2,23 1,16 0,71
100 4,91 3,13 1,67 1,08
Mz 14 110 424 232 154
120 3.16 213
130 a5 432 2,87
140 ' 5,50 3,80
150 450
4 00
240 '

1) i must be checked whether the permissible cold loads given in the tables in ETA-07/0260 may be applied.
2)Fp i za: characieristic resistance value on exposure to fire for pull-out failure mode.

J)Fp i o - charachensiic resistance value on exposwre to fire for steel failure mode (gray background)

Note: Interpolation of intermediate values is permissible. Extrapolation is not pemissible.
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Table A 3.2: Characteristic values for anchor failure mode (steel- or bond failure mode) for centric tensile
loads of Hilti HIT-RE 500-5D injectable adhesive with HIT-V-R and HIT-V-HCR threaded reds on exposure to
fire. Anchor sizes M16 to M24.

Mominal di- | Meminal | Anchorage Characteristic tensile loads F, Mm’:'uru:l
ameter of | diameter depth Frua ,,m“ depending on fire resistance time "
thread of hole {stainless- and high corrosion-resistant steel)
HIT-V_R
HIT-W-HCR d, b, t=30 =60 =00 =120

[mm] [mm] [mm] [kN] [kN] [kN] [kN]
B4 163 1.14 0.a7 0,04
BO 280 148 1.01 0,55
B0 405 2.16 1.54 0,54
100 5,60 3.04 2.22 1,43
110 758 4.18 3.10 2,05
120 10,51 5.65 4.1 2,84

W 18 130 7.56 5,62 3,82
140 10,03 7.43 5,07
150 12,10 B.ar 6,64
160 10,24
220 8.ar 744
BO 3.28 1.76 0,86 0,53
B0 4,50 247 1.47 0,50
100 635 340 2.1 1,36
110 a2 450 204 1,85
120 11,31 G.14 4,00 2,69
130 15,51 B.15 5.34 3,63

M20 24 140 10,74 7.06 4,81
150 14,10 9.25 6,31
160 12,04 B 19
170 1age 1508 10,56
180 ' 13,07 161
400 '
BA 605 3.58 2.18 1,38
120 13,02 738 4_B0 3,23
130 16,94 9,81 .41 4,36
140 20,87 12,93 B.47 5,78

M24 28 150 24,80 16,93 11,10 757
160 2.1 14,45 B.A3
170 23,02 18,72 12,68
180 . 23.02 1883 16,27
480 ' ' 16,73

1) K must be checked whether the permissible cold loads grven in the tables in ETA-07/0260 may be applied.
2)F iz ap: characieristic resistance value on exposure to fire for pull-out failure mode.
3)F p s o - charactenisic resistance value on exposwre to fire for steel failure mode (gray background)
Note: Interpolation of intermediate values is permissible. Extrapolation is not pemissibla.
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Table A 3.3: Characteristic values (characteristic values for anchor failure mode (steel- or bond failure mode
for centric tensile loads of Hilti HIT-RE 500-5D injectable adhesive with HIT-V-R and HIT-V-HCR threaded rod

on exposure to fire. Anchor sizes M2T to M30.

Mominal di- | Nominal | Anchorage | Characteristic tensile loads Fauzne und
ameter of | diameter depth F,,_._l,m“ depending on fire resistance time "'
thread of hole [stainless- and high corrosion-resistant steel)
HIT-V_R
HIT-V-HCR d, h,, =30 =680 =020 =120
[mm] [mm] [mm] [kN] [kN] [kN] [kN]
108 8.46 3,58 1,85 1,19
120 12,37 5.10 284 1,77
130 16,10 677 3.80 2,39
140 10,84 8492 502 3,16
150 23,57 11,71 657 4,14
160 27,30 15,33 8.55 5,38
W27 170 31,03 19,08 11,08 6,54
a0 180 34,78 22,79 14,31 B.91
190 26,52 18,04 11,40
200 21,77 14,53
210 17,89
220 s 2093 2448 2144
230 '
26D 2175
120 12,72 524 202 1,90
130 16,55 6.96 3.80 2,69
140 20,39 217 5,15 3,56
150 24,22 12,04 6.75 4 67
160 28,08 15,75 3.78 B,06
170 31,89 19,59 11,39 782
180 35,73 2343 14,71 10,03
W30 ® 190 39,57 27,25 18,54 12,83
200 31,10 22,38 16,36
210 3493 26,22 20,25
220 4324 2413
230 36,58 2092
00 26,59

1) B must be checked whether the permissible cold loads given in the tables in ETA-07/0260 may be applied.
2)F w58 characieristic resistance value on exposure to fire for pull-out failure mode.
3)F p s o np Charachenshic resistance valee on exposwre to fire for sieel failure mode (gray background)
Noke: Interpolation of intermeddiate values is permissible. Extrapolation is not pemissible.
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Table A 4.1: Characteristic values for centric tensile loads of Hilti HIT-RE 500-5D injectable adhesive with
HIT-H internal threaded galvanized steel sleeves (5.8 or 8.8 grade)” on exposure to fire

Mominal | Nominal | Anchorage Characteristic tensile loads F,, .,
diameter | diameter depth depending on fire resistance time
of thread | of hole {galvanized steal)
HIT-N dy e =30 =60 =00 =120 |
[mm] [mm] [mm] [kN] [kN] [kN] [kN]
Ma 14 90 2,30 1,26 0,73 0,46
M10 18 110 3.70 2.00 1,15 0,73
M12 22 125 535 291 1,68 1,06
M16 28 170 10,00 5,42 3,12 1.97
M20 a2 205 15,60 B .44 4 87 3,08
1) it must be checked whether the permissible cold loads given in the tables in ETA-07/D260 may be applied.

4) The values were taken from [4]

Tabelle A 4.2: Characteristic values for centric tensile loads of Hilti HIT-RE 500-5D injectable adhesive with
HIS-RN internal threaded steinless steel sleeves (material 1.4401; 1.4404; 1.4571) * on exposure to fire

Mominal | Nominal | Anchorage Characteristic tensile loads Fy, , 4,

diameter | diameter depth depending on fire resistance time

of thread | of hole (stainless- and high corrosion-resistant
steel)"

HIT-RN d, hgy =30 =60 =00 t=120
e — e
Ma 14 90 242 1,88 1,34 1.07
M0 18 110 384 2.08 2,12 1.69
M12 22 125 6,50 5,50 450 4.00

| M1 28 170 12.10 10.24 B.37 T.44
M20 a2 205 18,88 15,08 13.07 11,61
1) it must be checked whether the permissible cold loads given in the tables in ETA-07/0260 may be applied.

) The values were taken from [3].
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HVU2 The Hilti HVU2 with threaded rod HAS series of anchors, were subjected to
tests utilising the heating conditions of DIN EN 1363-1, as reported under the
reference ETA 16/0515. The performance ratings given in this report are as
follows:

Table 5-1: Summary of the characteristic resistance for non-cracked concrete, HAS, carbon steel

(strength class higher than 5.8)
Anchorage ) Maximum tension laod Mgy gy
depth hu Anchor diameter i depending on the fire resistar_\l:e time i
30 min 60 min S0 min 120 min

[mm] [mm] [kN] [kM] [kM] [kM]
80 8 1,83 1,39 0,58 0,28

80 10 2,50 2,20 0,97 0,47
110 12 4,22 3,20 2,19 131
125 16 7,85 5,97 3,98 2,22
170 20 12,25 9,31 6,37 4,41
210 24 17,65 13,41 9,18 5,35
240 27 22,95 17,44 11,93 8,26
270 30 28,05 21,32 14,59 10,10

Table 5-2: Summary of the characteristic resistance for non-cracked concrete, HAS, stainless
steel (strength class 70)

Ancharage ) Maximum tension laod Nag s

depthh Anchor diameter i depending on the fire resistar_\l:e time i
30 min 60 min S0 min 120 min

[mm] [mm] [kN] [kN] [kN] [kN]
8D P 4,19 1,51 0,58 0,28
o0 10 6,64 2,33 0,97 0,47
110 12 9,65 4,88 2,49 1,31
125 16 17,08 7,40 3,98 2,22
170 20 28,05 19,67 11,29 7,11
210 24 40,42 28,35 16,27 10,24
240 27 52,56 36,86 21,16 13,31
270 30 54,23 45,05 25,86 16,27
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Table 5-3: Summary of the charactenstic resistance for cracked concrete, HAS, carbon steel

(strength class higher than 5.8)

Anchorage ) Maximum tension laod Mgy gy

depth hy Anchor diameter : ceuendinﬂ:?n the fire resistance time i
30min 60 min 80 min 120 min

[mm] [mm)] [kN] [kN] [kN] [kN]
8D ] 0,00 0,00 0,00 0,00
80 10 2,20 1,75 0,73 0,35
110 12 4,22 3,20 1,87 0,99
125 16 7,85 5,55 2,98 1,66
170 20 12,25 9,31 5,37 441
210 24 17,65 13,41 9,18 6,35
240 27 22,95 17,44 11,93 8,26
270 30 28,05 21,32 14,59 10,10

Table 5-4: Summary of the charactenstic resistance for cracked concrete, HAS, stainless steel

(strength class 70)

Anchorage ) Maximum tension laod Ngg sy

depth h, Anchor diameter : dependingtan the fire resistatu:e time i
30min 60 min S0 min 120 min

[mm] [mm] [kN] [kN] [kN] [kM]
L 8 0,00 0,00 0,00 0,00
50 10 4,98 1,75 0,73 0,35
110 12 2,97 3,66 187 0,99
125 16 12,81 5,55 2,98 1,66
170 20 28,05 16,28 10,14 6,89
210 24 40,42 28,35 16,27 10,24
240 27 52,56 36,86 21,16 13,31
270 30 64,23 45,05 25,86 16,27
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Table 5-5: Summary of the charactenistic resistance for non-cracked concrete, HIS-N, carbon

steel

Anchorage | puter diameter Anchor dismeter Ma.-firnum [Ensian I.m.-d "‘“""‘.

depth b, of the sleave : cenenu.n_ggmr.e fire resistance tim :
20 min B0 min 90 min 120 mim

[rum] [rim] [rmm] [kN] [kM] [kM] [kN]
o 12,5 E 1,83 130 0,85 0.43
110 16,5 10 2,90 220 151 102
125 20,5 12 4,22 3,20 2,19 152
170 254 16 7,85 597 4,08 2,83
206 ) 20 1225 9,31 6,37 4,41

Table 5-6: Summary of the characteristic resistance for non-cracked concrete, HIS-N, stainless

sfeel

Archorage outer dismetar . Maximiurn tension [aod Ny s

depth b, of the sleeve | MIEhor diameter - = . e recislance Ume -
30 min B0 min 20 min 120 mim

[rum] [rmm]] [rmm] [kM] [kM] [kM] [kN]
o0 125 B 4,13 218 0,85 0,43
110 16,5 10 6,64 4,47 2,04 102
125 20,5 12 9,65 6,77 3,35 175
170 254 16 17,98 12,61 7,24 4,55
206 7.6 0 2E,05 1967 11,79 7,11

Table 5-7: Summary of the characterisfic resistance for cracked concrefe, HIS-N, carbon steel

Anchorage | outerdiameter | oL e @|Mum rEnstEn Iao.-d "“'“"*{

depth b, of the sleeve : pending on the fire resistance time :
30 miviny EQrnin 90 min 120 mim

[rnm) [rnm) [nm) [kn] [k] k] ]
90 12,5 B 183 139 0,54 0,33
110 16,5 10 2,90 2,20 1,51 0,76
135 205 12 422 320 219 131
170 25,4 16 7,85 5,97 4,08 2,83
206 7.6 20 13,25 9,51 6,37 4,41

Table 5-8 Summary of the charactenistic resistance for cracked concrete, HIS-N, stainless steel

Anchorage outer dismeter . Nzximurm tension led Nay ey

depth h of the slaaye | "nchor diameter : depending on the fire resistance time :
30 min B min a0 min 120 mim

[mm] [mm) [mm] [kM] [kM] [kM] [kM]
o 12,5 B 4,19 163 064 0,33
110 16,5 10 6,54 335 153 0.76
175 205 12 9,65 512 2,51 131
170 254 16 17,98 12,61 7,24 4,55
206 ) 20 2B.05 19,67 1,29 711
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HY270 The Hilti HIT-HY270 anchors, were subjected to tests utilising the heating
conditions of DIN EN 1363-1, as reported under the reference MFPA Leipzig

GmbH PB 3.2/14-179-1. The performance ratings given in this report are as
follows

Table 1: Results of the tensile loading tests with Hilti HIT-HY 270, he = 80 mm

Matoral “';p';“" sze DRl | rongiioload | FRIN® | Cause offailure | Testdate
[mm} [kN] [min : 5]

HZ | HITV | MB(sC18) | 80 05 55:03 Pull out 241012008
HLZ | HITV | MB(SC18) | 80 10 48:03 Pull out 24/102006
HLZ | HITV | M8(SC18) | 80 15 38.21 Pull out 24/102006
HLZ | HITv |Mi2(sc22)| 80 02 98:00 Pull out 15/12/2008
HLZ | HITV |M12(sc22)| 80 04 73:48 Puil out 18/12/2008

| HZ | HTv [Mi2sc22)|  eo 05 51:21 Pulowt | 24/10/2008
Hz | HITV |m2(sc22)| 80 1,0 43,03 Pull out 24/1012008
Hz | HITV |Miz(sc2z)| @0 15 3818 Pull out 2411012006
HZz | HTiC | MB(SC18) | 80 05 7318 G Pulowt | 2411112006
HLZ | HITdC |Mi2(sc22)| 80 1,0 5212 IGPullout | 24/1172008
HZ | WtV |Mi2(scz2z)| 80 02 110:00 Pull out 110112007
KSL | HITv |m12(sc22)| 80 05 57:10 Pull out 26/1012006
KSL | HITV | Ma(sc18) 80 0,5 68:20 Pull out 26/1012008
KSL | HITIC | M8 (SC 16) 80 05 86:45 IGPulout | 2311172006
KSL | HIT-V | M2 (SC22) 80 10 50:00 Pull out 261012008
KSL | HITV | Me(sc1e) | 80 1.0 55:30 Pull out 26/1012008
KSL | HIT4C |M12(sc22)| 80 10 57:00 IG Pull 732008
KSL | HIT-V | M8 (SC 16) 80 15 36:40 ?@ﬁ_ :

N e/ L
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Matorial| ADCROT | Size amepth of | Tonsiletoad | FEMT® | Cause of failure | Test date
[mm] [kN] [min : 5]
KSL HIT-V | M12 (SC 22) B0 1.5 46:40 Pull out 26/1 2006
KSV | HIT-C | m8(sC 18) 80 05 75:30 IGPullout | 30/11/2006
KSV | HITV | M12(SC22) 80 0.5 83:00 Pull out 30/11/2006
| ksv | HITV | M8(SC18) 80 05 B340 Pull out 30/11/2006
KSW HIT-IC | M12 (8C 22) a0 05 B3:55 1G Pull out 30M 120068
MZ | HT4C |miz(sczzy| 80 0,5 136:55 IG Pull out 111212008
Mz | HTV |mizscazy| 80 05 71:40 Pull out 111212008
Mz | HTv | M8 (sc 18 80 05 73:00 Pull out 111212006
MZ | HITIC | M8 (SC 18) 80 05 87:10 IG Pull out 111212006
PB | HITV | M&(SC 18) 80 05 60:30 Pull out 2011112006
PE | HITV |M12(sc22) 80 08 56:30 Pul out 20/11/2008
PB | HITAG | M8 (SC 16) 80 08 56:30 IGPullout | 29/11/2008
PB HIT-IC | M12 (3C 22) a0 05 5135 1G Pull aut 29112008
Z0 HIT-Y | M8 (SC12) a0 20 2048 Pull out 02/04/2007
20 | HITV | Me(sC12) 80 10 31:54 Thread 02/04/2007
Z0 HIT-V | MB(SC 12) ao 04 68:08 Pull gut 02/04/2007
Table 2: Resulis of the tensile loading tests with Hilti HIT-HY 270, hy = 130 mm, M&
Material | APenr | Sizo amebth of  Tonsileload | FEtr® | Causs of failure | Testdate
[mm] k] [min : 8]
ZD | HITV | M8 (SC12) 130 13 37:00 Thread 02/0472007
D | HITV | M8(sC12) 130 07 36:28 Thread 0210412007
20 | HITV | M8(SC12) 130 0.4 20:18 Shear _-08042007
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Table 3. Results of the tensile loading tests with Hilti HIT-HY 270, he = 130 mm, M3

Material "‘:;':'” size | DOPOT | tonsiieload | Tl | Cause offailure | Testdate
fmim] () | [min:s]
HZ | WtV | Me(sc1e) | 130 05 128:24 | Steel breskage | 24/11/2006
HLZ | HITV | Me(sC18) 130 0,85 112:48 Steal breakage | 15/12/2008
HLZ | HITv | Me(sc18) | 130 08 9751 | Steelbreakage | 15M2/2008
HLZ | HITV | Ma(sc18) | 130 10 60:54 Thread 24/11/2008
HLZ | HITV | Me(sc18) | 130 24 4218 Thread 1110172007
KSL | HITv | M8(sc18) | 130 05 130:24 | Stesibreakage | 23/11/2006
KSL | HITv | Me(scie) | 130 1,0 70:57 Thresd 23/11/2008
PB | HTv | Ma(scis) | 130 0.4 158:48 Pull out 131212008
PE | HITv | MB(sCie) | 130 0,8 96:45 | Steelbreakage | 13/12/2008
PB | HITV | MB(SC18) | 130 10 §525 | Steelbreakage | 29/11/2008
MZ HIT-V M8 (8C 18) 130 1,0 715 Thread 11272008

Table 4; Results of the tensile loading tests with Hilti HIT-HY 270, he = 130 mm, M12

Material "‘wr sie | DePOf | Tonsite load Fﬂ:“‘u’“ Cause of fallure | Test date
Imm] kN [min : s}
HLZ | HTV |Mi12(sC22)| 130 1.0 129:08 Pull out 24/11/200€
HZ | HTV |M12(SC22)| 130 15 112:15 Thread 2411112008
HZ | HTv |Miz2sc2z)| 130 25 8342 | Steelbreskage | 15122006
HZ | HTV |Mi2(5C22)| 130 50 5342 Thread 1110112007
HZ | HTV |Mmiz(sczz)| 130 3,0 8515 Pull out 11/01/2007
HLZ HIT-IC | M12 (S0 22) 130 1,0 154:50 Full out 1102007
HZ | HTHC |[M12(sc22)| 130 20 113:45 Pull out 111012007
KSL | HITV |miz(sc2z)| 130 10 147:54 Pull out 2311112006
KSL | HITV [m12(sczz)| 130 15 116:48 | Steel breakage | 2 &
KSV | HITV [m12(sc22)| 130 10 185:10 Tl};q' Ll 0
MZ | HT-v |Mi2(sczz)| 130 10 143:25 Tfmq{j [ s
U o— 1
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Anchor Depth of Failure
Material t Size smbadment Tensile load fima Cause of failure | Testdate
[mm] (kN [min : 5]
PB HIT-V | M12 (SC 22) 130 1.0 114:50 Pull cut 2971112008
PB HITY | MA2 (SC 22) 130 1.6 50033 Pull out 131212006
FB HIT-V | M12 {SC 22) 130 25 5515 Thraad 131212006
FB HIT-V | W12 (3C 22) 130 30 4442 PB-break out 131212008
. Pull out and PB-
FB HIT-V | M12 {SC 22) 130 1.8 128:45 bresk out 16/01/2007
: Pull out and PB-
FB HIT-V | M12 {SC 22) 130 1.5 50:30 bhralk out 18/01/2007
PB HIT-V | M12 {SC 22) 130 1,2 1200112 Pull out 164012007
FE HIT-V | M12 {3C 22) 130 0.8 180:02 Mo failure 16401/2007
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2)Chemical Systems- With Post Installed
Reinforced Bars(Rebar)

HIT-RE 500 The following tables load tables for the HIT-RE 500 system, following national
design codes are taken from the reports referenced IBMB 3357/0550-5:

BS 8110: 1-1997 Maximum connection force of rebar concerning ‘Anchoring’ as per BS 8110: 1-
1997 during exposure to fire for bar diameters of 8 to 40 mm in relation to
anchorage depth and a fire resistance time of 30 to 240 minutes.

Maximum Rebar Force for HIT-RE 500 Injection System

. Anchorage Maxi f f rebar i . i ith iniecti
Nominal Dl’lll. Max Eorce depth of aXimum Torce o re_ ar in ?OnjUnC IOI’:I Wi Injection
rebar dia hole dia of rebar rebar system for fire resistance period kN
mm mm kN mm 3'0 6_0 9_0 l?O 1'80 240
mins mins mins mins mins mins
65 1.38 0.57 0.19 0.05 - -
80 2.35 1.02 0.47 0.26 - -
95 3.87 1.68 0.88 0.55 0.12 -
115 7.30 3.07 1.71 1.14 0.44 0.18
150 15.73 8.15 4.59 3.14 1.41 0.80
8 10 15.73 180 15.73 9.99 6.75 2.94 1.70
205 15.73 12.38 5.08 2.86
220 15.73 6.95 3.82
265 15.73 8.57
305 15.73
80 2.94 1.27 0.59 0.33 - -
100 5.68 2.45 1.31 0.85 0.24 -
120 10.66 4.44 2.48 1.68 0.68 0.31
140 17.57 7.76 4.38 2.99 1.33 0.73
165 24.58 15.06 8.50 5.79 2.58 1.50
10 12 24.58 195 2458 | 17.63 | 1218 | 5.12 2.93
220 24.58 20.66 8.69 4.78
235 24.58 11.80 6.30
280 24.58 13.86
320 24.58
95 5.80 2.52 1.32 0.83 0.18 -
120 12.79 5.33 2.97 2.01 0.82 0.37
145 23.16 10.68 6.02 4.12 1.84 1.03
175 35.39 22.22 13.20 8.94 3.93 2.26
12 16 35.39 210 35.39 27.38 20.65 8.47 4.74
230 35.39 28.94 12.80 6.90
250 35.39 19.13 9.89
290 35.39 19.70
330 35.39
110 10.92 4.65 2.55 1.70 0.61 0.20
140 24.60 10.87 6.13 4.19 1.86 1.03
170 39.12 23.50 13.55 9.20 4.07 2.37
190 48.17 33.18 22.27 15.10 6.43 3.69
14 18 48.17 225 48.17 39.20 31.34 13.48 7.34
245 48.17 41.02 20.20 10.56
260 48.17 27.07 13.75
305 48.17 29.66
345 48.17
130 22.59 9.42 5.30 3.61 1.56 0.80
160 39.17 21.33 11.95 8.15 3.65 2.11
190 55.76 37.92 25.45 17.25 7.35 4.22
205 62.92 46.21 33.74 24.76 10.16 5.73
16 20 62.92 240 62.92 53.10 44.12 20.88 11.04
260 62.92 55.17 30.94 15.72
275 62.92 39.23 20.36
320 62.92 42.08
360 62.92

Minimum vyield strength of rebar 460 N/mm?.
Intermediate values may be obtained by linear interpolation. No extrapolation allowed
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Maximum Rebar Force for HIT-RE 500 Injection System

Nominal Drill Max :ggz(t);agf Maximum force of rebar in conjunctior} with
hole force injection system for fire resistance period
rebar dia of rebar Lay
dia mm 30 60 20 120 | 180 | 240
mm rebar mm . ; . . . .
LAL mins mins mins mins mins mins
160 48.97 | 2667 | 14.93 | 10.18 | 456 | 2.64
200 7661 | 5431 | 38.73 | 2450 | 11.42 | 6.48
235 98.31 | 7850 | 62.92 | 51.69 | 23.60 | 12.60
265 98.31 | 83.65 | 72.42 | 42.13 | 21.43
20 25 98.31 290 98.31 | 89.70 | 59.41 | 32.83
305 98.31 | 69.77 | 42.23
350 98.31 | 73.33
390 98.31
200 9577 | 67.80 | 48.41 | 31.37 | 1427 | 8.10
250 138.95 | 111.00 | 91.60 | 77.57 | 39.86 | 20.61
270 153.61 | 128.37 | 108.88 | 94.85 | 56.98 | 29.19
300 153.61 | 134.80 | 120.77 | 82.90 | 48.55
25 30 153.61 325 153.61 | 142.37 | 104.50 | 70.07
340 153.61 | 117.45 | 83.02
385 153.61 | 121.90
425 153.61
225 131.45 | 100.23 | 78.41 | 62.69 | 26.95 | 14.69
250 155.64 | 124.42 | 102.60 | 86.88 | 44.64 | 23.08
290 192.68 | 163.12 | 141.30 | 12558 | 83.17 | 45.95
325 192.68 | 175.17 | 159.45 | 117.04 | 78.47
28 35 192.68 345 192.68 | 178.80 | 136.39 | 97.83
360 192.68 | 150.90 | 112.34
405 192.68 | 155.88
445 192.68
255 183.40 | 147.72 | 122.78 | 104.82 | 56.35 | 28.80
280 211.05 | 175.37 | 150.43 | 132.47 | 83.99 | 44.34
320 251.67 | 219.60 | 194.66 | 176.70 | 128.23 | 84.15
350 251.67 | 227.84 | 209.87 | 161.40 | 117.33
32 40 251.67 375 251.67 | 237.52 | 189.05 | 144.98
390 251.67 | 205.63 | 161.56
435 251.67 | 211.33
475 251.67
290 248.97 | 209.73 | 181.67 | 161.46 | 106.93 | 59.10
320 287.19 | 247.05 | 218.09 | 198.79 | 144.25 | 94.67
350 318.52 | 284.37 | 256.32 | 236.11 | 181.58 | 132.00
380 318.52 | 293.64 | 273.43 | 218.90 | 169.32
36 44 318.52 400 318.52 | 298.31 | 243.78 | 194.20
420 318.52 | 268.66 | 219.08
465 318.52 | 275.06
500 318.52
320 319.10 | 274.50 | 243.33 | 220.87 | 160.28 | 105.19
350 360.57 | 315.97 | 284.80 | 262.34 | 201.75 | 146.66
375 393.23 | 350.53 | 319.35 | 296.90 | 236.31 | 181.22
410 303.23 | 367.73 | 345.28 | 284.69 | 229.60
40 47 393.23 430 393.23 | 372.93 | 312.33 | 257.25
445 3093.23 | 333.07 | 277.98
490 393.23 | 340.18
530 393.23

Minimum yield strength of rebar 460 N/mm?.
Intermediate values may be obtained by linear interpolation. No extrapolation allowed
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DIN 1045 Maximum connection force of rebar concerning ‘Anchoring’ as per DIN 1045:
1988 during exposure to fire for bar diameters of 8 to 40 mm in relation to
anchorage depth and a fire resistance time of 30 to 240 minutes.

Nominal Drill Maximum Anchorage Maximum force in rebar in conjunction with
rebar hole force depth Hilti HIT-RE 500 ( yielding point f, = 500 N/mm?)
diameter | diameter | in rebar P as a function of fire resistance class
dia. D For L F30 F60 F90 | F120 | F180 | F240
mm mm kN mm kN kN kN kN kN kN
65 1.38 0.57 0.19 0.05 0 0
80 2.35 1.02 0.47 0.26 0 0
95 3.87 1.68 0.88 0.55 012 0
115 7.30 3.07 1.71 1.14 0.44 0.18
145 14.36 7.12 4.01 2.74 1.23 0.69
8 10 14.36 175 14.36 8.80 5.96 2.62 1.52
200 14.36 11.00 457 2.59
215 14.36 6.27 3.48
260 14.36 7.86
300 14.36
80 2.94 1.27 0.59 0.33 0 0
100 5.68 2.45 1.31 0.85 0.24 0
120 10.66 4.44 2.48 1.68 0.68 031
140 17.57 7.76 4.38 2.99 1.33 0.73
155 22.44 11.66 6.55 4.47 2.01 1.156
10 12 22.44 190 22.44 15.91 10.78 4.59 2.64
210 22.44 17.21 7.06 3.95
230 22.44 10.66 5.75
270 2244 11.68
310 22.44
95 5.80 2.52 1.32 0.83 0.18 0
120 12.79 5.33 2.97 2.01 0.82 0.37
145 23.16 10.68 6.02 4.12 1.84 1.03
170 32.31 20.15 11.61 7.88 349 2.03
12 16 32.31 200 32.31 23.24 16.50 6.85 3.89
225 32.31 26.87 11.55 6.29
240 32.31 15.66 8.28
285 32.31 18.10
325 32.31
110 10.92 485 255 1.70 0.61 0.20
140 24.60 10.87 6.13 4.19 1.86 1.03
170 39.12 23.50 13.55 9.20 4.07 2.37
185 43.98 30.76 19.85 13.36 5.75 3.32
14 18 43.98 215 43.98 34.36 26.51 10.97 6.08
235 43.98 36.18 16.52 8.82
255 4398 2465 12 60
295 43.98 25.00
335 43.98
130 22.59 9.42 5.30 3.61 1.56 0.80
160 39.17 21.33 11.95 8.15 3.85 211
195 57.45 40.69 28.22 19.49 8.20 4.68
230 5745 | 47.57 38.59 17.06 920
16 20 57.45 250 57.45 | 49.65 | 2551 | 13.19
265 57.45 33.70 17.14
310 57.45 36.55
350 ‘ 57.45

Comments : Intermediate values may be obtained by linear interpolation. Extrapolating is not permitted.
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Nominal Drill Maximum Anchorage . I\f‘laximum force il:l re!:)ar in f:on]unctlon with
rebar hole force depth Hilti HIT-RE 500 . (yneld!ng po!nt fyk = 500 N/fmm? )
diameter | diameter | in rebar as a function of fire resistance class
dia. D Fs1 L F30 F60 F90 F120 F180 F240
mm mm kN mm kN kN kN kKN kN kN
160 48.97 26.67 14,93 10.18 4,56 2.64
200 76.61 54.31 38.73 27.50 11.42 6.48
220 89.76 | 68.14 52.55 41.32 17.38 9.56
20 25 89.76 255 | 8976 76.74 85.51 3522 18.00
275 i 89.76 79.34 4904 25.45
295 89.76 62.86 35.72
335 89.76 62 96
375 8976
200 95.77 67.89 48.41 34.37 14.27 8.10
250 138.96 111.09 91.60 77.57 39.86 2061
255 140.25 115.41 95.92 81.89 44.02 22 50
' 285 140.25 121.84 107.81 69.94 37.71 |
% 30 14025 310 14025 | 12941 | 91.54 57.11 |
325 140.25 104.50 70.07
370 140.25 108.94
410 140.25
255 183.40 147.72 122.78 104.82 56.35 28.80
275 20552 169.84 144.90 126.94 78.46 40.71
300 229,79 197.48 172.54 154 58 106.11 62.15
330 229.79 | 205.72 187.76 139.28 95.21
32 { 40 229.79 355 B 229.79 215.40 166.93 122.86 |
370 ) - 229.79 | 183.52 | 139.45
415 229.79 189.21
455 229.79
290 24987 209.73 181.67 161.46 106.93 59.10 |
305 268.53 228.39 200.33 180.13 125.59 76.01 |
325 29082 | 25327 | 22521 | 20501 | 150.47 | 100.89
360 290.82 | 268.76 248.55 194.02 144 .44
36 a4 29082 380 290.82 273.43 218.90 169.32
395 290.82 | 237.56 | 187.98
440 290.82 | 24396 |
480 290.82
320 319.10 274.50 243.33 220.87 160.28 105.19
335 339.84 295.24 264.06 241.61 181.02 12593
350 359.04 315.97 284.80 262.34 201.75 146.66
385 359.04 333.18 310.72 250.13 195.04
40 47 359.04 405 359.04 338.37 277.78 22269
420 359.04 298.51 24342
465 359.04 30563
505 359.04

Comments : Intermediate values may be obtained by linear interpolation. Extrapolating is not permitted.
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DIN 1045 & Maximum connection force of rebar concerning ‘Anchoring’ as per DIN 1045:
Eurocode 2 2001 and Eurocode 2: 1992 during exposure to fire for bar diameters of 8 to 40
mm in relation to anchorage depth and a fire resistance time of 30 to 240
minutes.
Nenn- [Bohrloch-| Maximale Ver- Maximale Stabkraft in Verbindung mit
durch- durch- Stab- ankerungs- Hilti HIT-RE 500 ( Streckgrenze f, = 500 N/mm?)
messer | messer kraft tiefe in Abhéngigkeit von der Feuerwiderstandsdauer
(7] D Fst L F30 F60 F90 F120 F180 F240
mm mm kN mm kN kN kN kN kN kN
65 1.38 0.57 0.19 0.05 0 0
g0 2.35 1.02 047 0.26 a 0
95 3.87 1.68 0.88 0.55 0.12 0
115 7.30 3.07 1.71 1.14 0.44 0.18
150 16.19 8.15 4,59 3.14 1.41 0.80
8 10 16.19 180 16.19 9.99 6.75 2.94 1.70
205 16.19 12.38 5.08 2.86
220 16.19 6.95 3.82
265 16.19 8.57
305 16.19
80 2.94 1.27 0.59 0.33 0 0
100 5.68 2.45 1.31 0.85 0.24 0
120 1066 4.44 2.48 1.68 0.68 0.31
: 140 1757 | 7.76 4.38 2.99 1.33 0.73
i 165 25.29 15.06 8.50 5.79 2.58 1.50
10 12 2528 195 2529 | 1763 | 1218 | 542 | 2.93
220 25.29 20.66 8.69 4.78
235 25.29 11.80 6.30
280 2529 13.86
320 25.29
95 5.80 2.52 1.32 0.83 0.18 0
120 12.79 5.33 297 2.01 0.82 0.37
145 23.16 10.68 6.02 4.12 1.84 1.03
180 36.42 24.29 14,99 10.12 4.41 2.55
12 16 36.42 210 36.42 27.38 20.65 847 474
235 36.42 31.01 | 14.16 7.56
250 36.42 19.13 9.89
295 36.42 21.43
335 36.42
110 10.92 4.65 2.55 1.70 0.61 0.20
140 24.60 10.87 6.13 4.19 1.86 1.03
170 39.12 | 2350 | 13.55 9.20 4,07 237 |
195 49.58 35.60 24.69 17.05 7.7 4.10
14 18 49.58 225 49.58 39.20 31.34 13.48 7.34
250 49.58 4344 | 2232 11.54
265 - 49.58 20.49 15.00
310 4958 | 31.08
350 49.58
130 22.59 9.42 5.30 3.61 1.56 0.80
160 39.17 21.33 11.95 8.15 3.65 2.11
190 55.76 37.92 25.45 17.25 7.35 4.22
210 84 75 4898 | 3651 27.53 11.29 6.32
16 20 64.75 240 64.75 53.10 44.12 20.88 11.04
265 | 64.75 57.94 33.70 17.14
280 64.75 42.00 22.17
325 6475 | 44.84
365 64.75

Hinweis : Zwischenwerte dirfen linear interpoliert werden. Eine Extrapolation ist nicht erlaubt.
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Nenn- |Bohrloch-| Maximale Ver- Maximale Stabkraft in Verbindung mit
durch- durch- Stab- ankerungs- Hilti HIT-RE §00 ( Streckgrenze fy = 500 N/mm? )
messer | messer kraft tiefe in Abhéngigkeit von der Feuerwiderstandsdauer
a D Fs1 L F30 F60 F90 F120 F180 F240
mm mm kN mm kN kN KN kN kN kN
160 48.97 26.67 14.93 10.18 4.56 2.64
200 76.61 54.31 38.73 27.50 11.42 6.48
240 101.18 81.96 66.37 55.15 26.10 13.80
270 101.18 | 87.11 75.88 45.58 23.36
20 25 101.18 205 101.18 | 93.16 | 62.86 35.72
310 101.18 73.23 45.69
355 101.18 | 76.79
395 101.18
200 95.77 67.89 48.41 34.37 14.27 8.10
250 138.96 | 111.090 | 9160 77.57 39.86 20.61
275 158.09 | 13269 113.20 99.17 61.30 31.81
' 305 158.09 | 139.12 | 125.09 | 87.22 52.79
% 0 108.09 330 158.00 | 14660 | 10882 | 74.30
345 158,09 | 121.77 87.34
390 158.09 | 126.22
430 158.090
255 183.40 | 147.72 | 122,78 | 10482 | 58.35 28.80
275 205.52 | 169.84 | 14490 | 12694 | 7846 40.71
325 259.02 | 22513 | 20019 | 18223 | 13375 | 8068
360 259.02 | 238.89 | 22093 | 17246 | 128.39
32 40 259.02 380 259.02 | 243.05 | 19458 | 150.51
395 259.02 | 211.16 | 167.09
440 259.02 | 216.86
480 259.02
290 249.87 | 209.73 181.67 161.46 106.93 59.10
325 293.41 25327 | 225.21 205.01 150.47 100.89
355 327.82 | 290.58 | 26254 | 24233 | 187.80 138.22
385 327.82 | 299.86 | 27965 | 22512 | 175.54
36 4 s27.82 410 327.82 | 310.75 | 256.22 | 206.64
425 = 327.82 | 274.88 | 225.30
| 470 ] 327.82 | 281.28
510 327.82
| 320 | 319.10 | 27450 | 24333 | 22087 | 16028 | 105.19
355 | 367.48 | 322.88 | 291.71 269.25 | 208.66 153.57
385 404.71 36435 | 333.18 | 310.72 | 250.13 195.04
0 47 40471 415 404.71 | 37464 | 35219 | 29160 | 236.51
440 404.71 386.75 | 326.16 | 271.07
455 404.71 346.89 | 291.80
500 404.71 354.01
540 404.71

Hinweis : Zwischenwerte durfen linear interpoliert werden. Eine Extrapolation ist nicht erlaubt.
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Eurocode 2 Maximum connection force of rebar concerning ‘Anchoring’ as per Eurocode 2:
1992 during exposure to fire for bar diameters of 8 to 40 mm in relation to
anchorage depth and a fire resistance time of 30 to 240 minutes.

Nominal Drill Maximum Anchorage Maximum force in rebar in conjunction with
rebar hole force depth Hilti HIT-RE 500 ( yielding point f, = 500 N/mm? )
diameter | diameter | in rebar P as a function of fire resistance class
dia. D For L F30 F60 F90 F120 F180 F240
mm mm kN mm kN kN kN kN kN kN
65 1.38 0.57 0.19 0.05 0 0
80 2.35 1.02 0.47 0.26 0 0
95 3.87 1.68 0.88 0.55 0.12 0
115 7.30 3.07 1.71 1.14 0.44 0.18
150 16.19 8.15 4.59 3.14 1.41 0.80
8 10 16.19 180 1619 | 9.99 6.75 294 1.70
205 16.19 12.38 5.08 2.86
220 16.19 6.95 3.82
265 16.19 8.57
305 16.10
80 2.94 1.27 0.59 0.33 0 0
100 5.68 2.45 1.31 0.85 0.24 0
120 10.66 4. 44 2.48 1.68 0.68 0.31
| 140 i 17‘% 75,7;;56 4.23 g.gg | 1.33 ?;g
165 25. 15. 8. . 2.5 .
10 12 2529 195 2529 | 1763 | 1248 | 512 | 2.93
220 25.29 20.66 8.69 4.78
235 25.29 11.80 6.30
280 25.29 13.86
320 25.29
95 5.80 2.52 1.32 0.83 0.18 0
120 12.79 5.33 2.97 2.01 0.82 0.37
145 23.16 10.68 6.02 4.12 1.84 1.03
180 36.42 2429 14.99 10.12 4.41 2.55
12 16 36.42 210 36.42 27.38 20.65 8.47 4.74
235 36.42 31.01 | 14.16 7.58
250 3642 | 19.13 9.89
295 36.42 21.43
335 36.42
110 10.92 4.65 2.55 1.70 0.61 0.20
140 24.60 10.87 6.13 419 1.86 1.03
170 398.12 23.50 13.55 9.20 407 | 237
195 49.58 35.60 24.69 17.05 717 410
14 18 49.58 225 49 58 39.20 31.34 13.48 7.34
| 250 49.58 43.44 22.32 11.54
265 49.58 20.49 15.00
310 4958 31.98
350 49,58
130 22.59 9.42 5.30 3.61 1.56 0.80
160 39.17 21.33 11.95 8.15 3.65 2.11
190 55.76 37.92 25.45 17.25 7.35 4.22
210 64 75 48 08 36.51 27.53 11.20 6.32
16 20 64.75 240 64.75 53.10 44.12 20.88 11.04
265 64.75 57.94 33.70 17.14
280 64.75 42.00 22.17
325 64.75 44 .84
365 64.75

Comments : Intermediate values may be obtained by linear interpolation. Extrapolating is not permitted.
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Nominal Drill Maximum Anchorage ) P!laximum force Il.l rePar in E:onjunction with
rebar hole ) force depth Hilti HIT-RE 500 '( yielding po_mt fyc = 500 N/'mm? )
diameter | diameter | in rebar as a function of fire resistance class
dia. D Fsr L F30 F60 F90 F120 F180 F240
mm mm kN mm kN kN kN kN kN kN
160 48.97 26.67 14.93 10.18 456 2.64
200 76.61 54.31 38.73 27.50 11.42 6.48
240 101.18 81.96 66.37 55.15 26.10 13.80
270 101.18 87.11 75.88 45.58 23,36
20 25 10118 295 101.18 | 03.16 62.86 35.72
310 101.18 73.23 45.69
355 101.18 76.79
395 101.18
200 95.77 67.89 48.41 34.37 | 1427 8.10
250 138.96 111.09 91.60 77.57 39.86 20.61
275 158.09 132.69 113.20 99.17 61.30 31.81
305 158.09 139.12 125.09 87.22 52.79
% 30 158.09 330 158.09 146.69 108.82 74.39
345 158.09 121.77 87.34
390 158.09 126.22
430 158.09
255 183.40 147.72 122.78 104.82 56.35 28.80
275 205.52 169.84 144.90 126.94 78.46 40.71
: 325 259.02 | 22513 200.19 182.23 133.75 89.68
H 360 259.02 238.89 220.93 172.46 128.39
32 40 259.02 380 259.02 243.05 194 .58 150.51
395 259.02 211.16 167.09
440 25902 | 216.86
480 259.02
290 249.87 209.73 181.67 161.46 106.93 59.10
325 293.41 253.27 225.21 205.01 150.47 100.89
355 327.82 290.59 262.54 24233 187.80 138.22
385 327.82 299.86 27965 22512 175.54
36 44 327.82 410 327.82 | 310.75 | 25622 | 206.64
425 327.82 27488 | 225.30
470 327.82 | 281.28 |
510 327.82
320 319.10 274,50 243.33 220.87 160.28 105.19
355 367.48 322.88 291.71 269.25 208.66 153.57
385 404.71 364.35 333.18 310.72 25013 195.04
415 404.71 374.64 352.19 29160 | 236.51
40 47 404.71 440 404.71 386.75 326.16 271.07
455 404.71 346.89 291.80
500 ] 404.71 354.01
540 [ 404.71

Comments : Intermediate values may be obtained by linear interpolation. Extrapolating is not permitted.
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NF-ENV 1991-2- Maximum connection force of rebar concerning ‘Anchoring’ as per NF-ENV
2: 1955-02 1991-2-2: 1955-02 during exposure to fire for bar diameters of 8 to 40 mm in
relation to anchorage depth and a fire resistance time of 30 to 240 minutes.

Diameétre | Diameétre Force Longueur Force maximale de barre pour
nominal de maximale de Hilti HIT-RE 500 ( limite d’étirage f,, = 500 N/mm?)
du fer HA | forage de barre | scellement en fonction des classes de résistance au feu
dia. D Fer L F30 F60 F90 F120 F180 F240
mm | mm kN mm daN daN daN daN daN daN
! 65 138 57 19 5 0 0
80 235 102 47 26 0 0
95 387 168 88 55 12 0
115 730 307 171 114 44 18
150 1619 815 459 314 141 80 !
8 10 1619 180 1619 999 675 294 170 |
205 1619 1238 508 286 |
220 1619 695 382
265 1619 857
305 1619
80 294 127 59 33 0 0
100 568 245 131 85 24 0
120 1066 444 248 168 68 3
140 1757 776 438 299 133 73
165 2529 1506 850 579 258 150
10 12 2529 195 2520 | 1763 | 1218 | 512 293
220 2529 2066 869 478
235 2529 1180 630
280 2529 1386
320 2529
95 580 252 132 83 18 0
120 1279 533 297 201 82 37
145 2316 1068 602 412 184 103
180 3642 2429 1499 1012 441 255
12 16 3642 210 3642 2738 2065 847 474
235 3642 3101 1416 756
250 3642 1913 989
295 3642 2143
335 3642
110 1092 465 255 170 61 20
140 2460 1087 613 419 186 103
170 3912 2350 1355 920 407 237
195 4958 | 3560 | 2469 | 1705 717 410 |
14 18 4958 225 4958 3920 3134 1348 734
250 4958 4344 2232 1154
265 4558 2949 1500
310 4958 3198
350 4958
130 2259 942 530 361 156 80
160 3917 2133 1195 815 365 211
180 5576 3792 2545 1725 735 422
210 6475 4898 3651 2753 1129 632
16 20 6475 240 6475 5310 4412 2088 1104
265 6475 5794 3370 1714
280 6475 4200 2217
325 6475 4484
365 | 6475

Remarque : Les Valeurs intermediaires peuvent étre obtenues par interpolation linéaire. Extrapolation n’est pas permis.
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Diamétre | Diamétre Force Longueur Force maximale de barre pour
nominal de maximale de Hilti HIT-RE 500 ( limite d’étirage f,x = 500 N/mm?)
du ferHA | forage de barre | scellement en fonction des classes de résistance au feu
dia. D Fsr L F30 F60 F90 F120 F180 F240
mm mm kN mm daN daN daN daN daN daN
160 4897 2667 1493 1018 456 264
200 7661 5431 3873 2750 1142 648
240 10118 8196 6637 5515 2610 1380
270 10118 8711 7588 4558 2336
20 25 10118 295 10118 | 0316 | 6286 | 3572
310 10118 7323 4569
355 10118 7679
395 10118
200 9577 6789 4841 3437 1427 810
250 13896 11109 9160 7757 3986 2061
275 15809 13269 11320 9917 6130 3181
305 156809 13912 12509 8722 5279
25 30 15809 330 15809 | 14669 | 10882 | 7439
345 15809 12177 8734
390 15809 12622
430 15809
255 18340 14772 12278 10482 5635 2880
275 20552 16984 14490 12694 7846 4071
325 25002 | 22513 | 20019 | 18223 | 13375 | 8968 |
360 25902 23889 22093 17246 12839
32 40 25902 380 25902 | 24305 | 19458 | 15051
395 25802 21116 16709
440 256902 21686
480 25902
290 24987 20973 18167 16146 10693 5910
325 29341 25327 | 22521 20501 15047 10089
355 32782 29059 26254 24233 18780 13822
385 32782 | 29986 | 27965 | 22512 17554
36 44 82782 410 32782 | 31075 | 25622 | 20664
425 32782 | 27488 | 22530
470 32782 | 28128
510 32782
320 31910 | 27450 | 24333 | 22087 | 16028 10519
355 36748 | 32288 | 20171 26025 | 20866 15357
3858 40471 36435 33318 31072 25013 19504
415 40471 37464 | 35219 | 29160 | 23651
40 47 40471 440 40471 38675 | 32616 | 27107
455 40471 34689 29180
500 40471 35401
540 40471

Remarque : Les Valeurs intermediaires peuvent étre obtenues par interpolation linéaire. Extrapolation n'est pas permis.
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B 4700 - 2000 Maximum connection force of rebar concerning ‘Anchoring’ as per BF 4700 -
2000 during exposure to fire for bar diameters of 8 to 40 mm in relation to
anchorage depth and a fire resistance time of 30 to 240 minutes.

Nominal Drill Maximum Anchorage Maximum force in rebar in conjunction with
rebar hole force deoth Hilti HIT-RE 500 ( yielding point fx = 550 N/mm? )
diameter | diameter | in rebar P as a function of fire resistance class
dia. D Fs1 L F30 F60 F90 F120 F180 F240
mm mm kN mm kN kN kN kN kN kN
65 1.38 0.57 0.19 0.05 0 0
80 2.35 1.02 047 0.26 0 0
95 3.87 1.68 0.88 0.55 0.12 0
115 7.30 3.07 1.71 1.14 0.44 0.18
155 17.81 9.33 5.24 3.58 1.61 0.92
8 10 17.81 190 17.81 12.73 8.63 3.67 2.11
210 17.81 13.76 5.65 3.16
225 17.81 7.70 4.20
270 17.81 9.34
310 17.81
80 2.94 1.27 0.59 0.33 0 0
100 5.68 245 | 1.31 0.85 0.24 0
120 10 66 4 .44 248 1.68 0.68 0.31
140 17.57 7.76 4.38 2.99 1.33 0.73
170 27.82 16.79 9.68 6.57 2.91 1.69
10 12 27.82 205 27.82 | 2109 | 1548 | 635 | 358
225 27.82 22.39 9.63 5.25
245 27.82 14.43 7.54
285 27 82 15.08
325 27.82
95 5.80 2.52 1.32 0.83 0.18 0
120 12.79 5.33 2.97 2.01 0.82 0.37
145 23.16 10.68 6.02 4.12 1.84 1.03
190 40.07 28 44 19.09 12.94 5.51 3.17
12 16 40.07 220 40.07 31.53 24.79 10.43 573
245 40.07 35.16 17.31 9.05
260 40.07 23.20 11.79
305 40.07 25.34
345 40.07
110 10.92 4.65 2,55 1.70 0.61 0.20
140 24.60 10.87 6.13 4.19 1.86 1.03
170 3912 | 2350 | 1355 9.20 4,07 237 |
205 54 .54 40.44 29.53 21.67 8.89 5.01
14 18 54.54 235 54.54 44.04 36.18 16.52 8.82
260 54.54 48.28 27.07 13.75
275 54.54 34.33 17.81
320 [ 54.54 | 36.82
360 54 .54
130 22.59 9.42 5.30 3.61 1.56 0.80
160 39.17 21.33 11.95 8.15 3.65 2.11
190 55.76 37.92 25.45 17.25 7.35 4.22
220 71.23 54.51 42.04 33.06 13.90 7.64
16 20 71.23 255 _ 71.23 61.39 52.41 28.17 14.40
275 71.23 63.47 39.23 20.36
290 71.23 47.52 26.26
335 71.23 50.37
375 71.23

Comments : Intermediate values may be obtained by linear interpolation. Extrapolating is not permitted.
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Nominal Drill Maximum Anchorage ) I\-ﬂaximum force il:l rel_)ar in conjunction with
rebar hole force depth Hilti HIT-RE 500 ) ( yleldfng pofnt fyc = 550 N/mm?)
diameter | diameter | in rebar as a function of fire resistance class

dia. D F.r L F30 F60 F90 F120 F180 F240
mm mm kN mm kN kN kN kN kN kN
160 48 97 26.67 14.93 10.18 456 2.64
200 76.61 54.31 38.73 27.50 11.42 6.48

240 104.26 81.06 66.37 §5.15 26.10 13.80

255 111.30 92.33 76.74 65.51 35.22 18.00

20 25 111.30 285 111.30 97.47 86.25 55.95 30.17

305 111.30 100.07 69.77 42.23

325 111.30 83.60 56.05

370 111.30 87.15

405 111.30

210 108.58 79.59 59.33 4473 18.35 10.26

260 153.51 124 52 104 25 8966 | 5027 25.54

300 188.09 | 160.46 | 14019 | 12560 86.21 50.49

335 188.09 17164 157.05 117 66 81.85

26 34 188.09 355 188.09 175.02 1356.63 989.82

370 188.09 149 11 113.30

415 188.09 15373

455 188.09

240 156.39 | 122.94 99.56 82.72 39.16 20.69

300 218.59 185.14 161.76 144 .92 99.48 58.26

335 250.42 | 22143 | 198.05 | 181.21 135.76 94 .45

365 25042 | 22915 | 212.31 166.86 | 125.55

30 38 25042 380 25042 | 23823 | 192.78 | 151.47

| 405 25042 | 208.33 | 167.02

450 250.42 | 21367

490 250.42

230 | 24087 | 209.73 | 18167 | 16146 | 106.93 59.10

360 336.96 | 206.81 | 268.76 | 24855 | 194.02 | 144.44

380 360.60 | 321.70 | 29364 | 27343 | 21890 | 169.32

415 360.60 | 337.18 | 316.97 | 262.44 | 212.86

36 44 36060 435 360.60 | 341.86 | 287.32 | 237.74

455 36060 | 312.20 | 262.62

495 360.60 | 312.39

535 360.60

320 319.10 | 27450 | 243.33 | 220.87 | 160.28 | 105.19

400 42069 | 385.09 | 353.91 | 331.46 | 270.87 | 215.78

415 44519 | 40582 | 37464 | 35219 | 29160 | 23651

445 44519 | 416.11 | 39366 | 333.07 | 277.98

40 47 445.19 470 44519 | 428.22 | 367.63 | 312.54

485 44519 | 388.36 | 333.27

530 _ 44519 | 395.48

570 | 44519

Comments : Intermediate values may be obtained by linear interpolation. Extrapolating is not permitted.
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CP — 65: 1999 Maximum connection force of rebar concerning ‘Anchoring’ as per Singapore
Standard CP — 65: 1999 during exposure to fire for bar diameters of 8 to 40
mm in relation to anchorage depth and a fire resistance time of 30 to 240

minutes.
Nominal Drill Maximum Anchorage !ﬂaximum force in.reb-ar in conjunction with
rebar hole force depth Hilti HIT-RE 500 ( yielding point f,x = 460 Mpa )
diameter | diameter | in rebar as a function of fire resistance class
dia. D Fs1 L F30 F60 F90 F120 F180 F240
mm mm kN mm kN kN kN kN kN kN
65 1.38 0.57 0.19 0.05 0 0
80 2.35 1.02 0.47 (.26 0 0
95 3.87 1.68 0.88 0.55 0.12 0
115 7.30 3.07 1.71 1.14 0.44 0.18
145 14.36 7.12 4.01 274 1.23 0.69
8 10 14.36 175 1436 | 880 | 59 | 262 152
200 14.36 11.00 4.57 2.59
215 14.36 6.27 | 3.48
260 14.36 7.86
300 14.36
80 2.94 1.27 0.59 0.33 0 0
100 5.68 2.45 1.31 0.85 0.24 0
120 10.66 4.44 2.48 1.68 0.68 0.31
140 17 57 7.76 4.38 2.00 1.33 0.73
155 22.44 11.66 6.55 447 2.01 1.15
10 12 22.44 190 2244 | 1501 | 1078 | 459 | 264
210 22.44 17.21 7.06 3.95
230 22.44 10.66 575
270 22.44 11.68
310 22.44
105 8.66 3.72 2.02 1.33 0.43 0.09
130 18.35 7.65 4.31 2.04 1.27 0.65
155 29.58 15.16 8.51 5.81 2.61 1.50
175 37.92 24.07 14.30 9.68 4.25 2.47
13 18 37.92 210 37.92 29.66 2237 | 917 5.13
230 37.92 31.35 13.86 7.48
245 37.92 18.76 9.81
290 37.92 21.34
330 37.92
130 2259 | 942 5.30 3.61 1.56 0.80
160 3917 21.33 11.95 8.15 3.65 2.1
195 57.45 40.69 28.22 19.49 8.20 4 .68
230 57.45 47.57 38.59 17.06 9.20
18 20 5745 T o0 ' 5745 | 4966 | 2551 | 1349
265 57.45 33.70 17.14
310 57.45 36.55
350 57.45
160 48.97 26.67 14.93 10.18 4.56 2.64
200 76.61 54.31 38.73 27.50 11.42 6.48
220 89.76 68.14 52 55 41.32 17.38 0.56
255 89.76 76.74 65.51 35.22 18 00
20 23 89.76 275 89.76 | 79.34 | 4904 | 2545
295 89.76 62.86 35.72
335 89.76 62.96
375 89.76

Comments : Intermediate values may be obtained by linear interpolation. Extrapolating is not permitted.
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Nominal Drill Maximum Anchorage 'M'aximum force in'rebgr in cl?njunction with
rebar hole ) force depth Hilti HIT-RE 500_ { ylelfllng point fy = 460 Mpa )
diameter | diameter | in rebar as a function of fire resistance class
dia. D Fst L F30 F60 F90 F120 F180 F240
mm mm kN mm kN kN kN kN kN kN

175 6527 | 40.74 24.20 16.38 7.20 4.18

220 99.48 | 74.95 57.80 | 4545 19.11 10.51

235 10861 | 86.35 | 69.21 | 5686 | 2596 | 13.86

265 10861 | 92.01 79.67 46.34 23.57

22 28 108.61 290 10861 | 9867 65.35 36.11
306 108.61 76.75 46.45

350 108.61 | 8066

390 108 61

200 9577 | 67.89 48.41 34.37 14.27 8.10

250 138.96 | 111.09 91.60 77.57 39.86 20.61

255 14025 | 115.41 95.92 81.89 44.02 22.50

285 140.25 | 121.84 | 107.81 69.94 37.71

25 30 140.25 310 140.25 129.41 91.54 57.11
325 14025 | 104.50 70.07
370 140.25 | 108.94
410 140.25

225 131.45 100.23 78.41 62.69 26.96 14.69

250 15564 | 124.42 | 10260 | 86.88 | 4464 | 2308

275 17593 | 148.61 | 126.79 | 111.07 | 6865 | 3562

305 175.93 | 155.81 140.10 97.68 59.12

28 35 175.93 330 175.93 | 164.29 | 121.87 83.31
345 1756.93 | 136.39 97.83
390 175.93 | 141.37
430 175.93

255 18340 | 147.72 | 12278 | 104.82 56.35 28.80

280 21105 | 175.37 | 150.43 | 132.47 83.99 44.34

| 300 22979 | 19748 | 17254 | 15458 | 106.11 62.15 |

22 40 22979 330 229.79 | 20572 | 187.76 | 139.28 95.21
355 229.79 | 21540 | 166.93 | 12286
370 229.79 | 183.52 | 13945

415 229.79 | 189.21
455 229.79
320 31910 | 27450 | 24333 | 220.87 | 160.28 | 105.19
335 33984 | 29524 | 264.06 | 241.61 181.02 | 12593
350 35004 | 31597 | 284.80 | 262.34 | 201.75 | 146.66
385 359.04 | 333.18 | 31072 | 250.13 | 195.04
40 47 359.04 405 359.04 | 338.37 | 277.78 | 22269
420 359.04 | 298.51 | 243.42
465 359.04 | 30563
505 359.04

‘Comments : Intermediate values may be obtained by linear interpolation. Extrapolating is not permitted.
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AS 3600: 2001 Maximum connection force of rebar concerning ‘Anchoring’ as per Australian
Standard AS 3600: 2001 during exposure to fire for bar diameters of 8 to 40
mm in relation to anchorage depth and a fire resistance time of 30 to 240
minutes (yielding point fyk= 400 Mpa).

Nominal Drill Maximum Anchorage Maximum force in rebar in conjunction with
rebar hole force depth Hilti HIT-RE 500 ( yielding point f,x = 400 Mpa )
diameter | diameter | in rebar P as a function of fire resistance class
dia. D Fsr L F30 F60 F90 F120 F180 F240
mm mm kN mm kN kN kN kN kN kN
65 1.38 0.57 0.18 0.05 0 0
80 2.35 1.02 0.47 0.26 0 0
95 3.87 1.68 0.88 0.55 0.12 0
115 7.30 3.07 1.71 1.14 0.44 0.18
140 12.87 6.21 3.50 2.39 1.06 0.59
8 10 1287 170 12.87 7.74 5.26 2.33 1.35
195 12.87 9.74 4.10 2.34
210 | 12.87 5.65 3.16
255 12 87 7.20
290 12.87
80 2.94 1.27 0.59 0.33 0 0
100 568 2.45 1.31 0.85 0.24 0
120 10.66 4.44 2.48 1.68 0.68 0.31
140 17.57 7.76 4.38 2.99 1.33 0.73
150 20.11 10.19 5.74 3.92 1.76 1.00
10 12 20.11 180 20.11 12.49 8.43 3.67 2.13
205 20.11 15.48 6.35 3.58
220 20.11 8.69 478
265 20.11 10.71
305 20.11
95 5.80 2.52 1,32 0.83 0.18 0
120 12.79 5.33 2.97 2.01 0.82 0.37
145 23.16 10.68 6.02 412 1.84 1.03
160 28.95 16.00 8.96 6.11 2.74 1.58
12 16 28.95 195 28.95 21.16 14.62 6.15 3.51
215 28.95 22.72 9.40 5.21
235 28.95 14.16 7.56
275 28.95 15.27
315 28.95
130 22.59 942 5.30 3.61 1.56 0.80
160 39.17 21.33 11.95 8.15 385 2.11
185 51.47 35.16 22.69 15.26 6.58 3.80
215 51.47 39.27 30.29 12.53 6.95
18 20 5147 240 51.47 44.12 20.88 11.04 |
255 51.47 28.17 14.40
300 51.47 31.07
340 . 51.47
160 4897 26.67 14,93 10.18 4,56 2.64
200 76.61 54.31 38.73 27.50 11.42 6.48
210 80.42 61.22 45.64 34.41 14.11 7.89
240 80.42 66.37 55.15 26.10 13.80
20 25 80.42 265 80.42 72.42 4213 21.43
280 80.42 52.49 27.71
325 80.42 56.05
365 80.42

Comments : Intermediate values may be obtained by linear interpolation. Extrapolating is not permitted.
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Nominal Drill Maximum Anchorage _M_aximum force in.reb'ar in c?njunction with
rebar hole force depth Hilti HIT-RE 5oq { ylel?lmg p?ll'lt fyk = 400 Mpa )
diameter | diameter | in rebar as a function of fire resistance class
dia. D Fer L F30 F60 F90 F120 F180 F240
mm mm kN mm kN kN kN kN kN kN
175 65.27 40.74 2420 16.38 7.20 4.18
200 8427 59,74 42.60 30.25 12.56 7.13
220 97.31 74.95 57.80 45.45 19.11 10.51
22 28 9731 250 97.31 8061 68.26 35.07 18.13
275 97.31 87.27 53.94 27.99
290 97.31 65.35 36.11
335 f 97.31 69.26
375 ; 97.31
200 95.77 67.89 | 48.41 34.37 14.27 8.10
220 113.05 85.17 65.69 51.65 21.72 11.94
235 125.66 98.13 78.64 64.61 29.50 15.76
270 125.66 108.88 94.85 56.98 29.19
25 30 125.66 290 125.66 112.13 74.26 41.04
310 12566 91.54 57.1
350 ! 125.66 91.66
390 125.66
225 131.45 100.23 78.41 62.69 26.96 14.69
240 145.96 114.74 92.92 77.20 36.55 19.31
255 157.63 129.26 107.43 91.72 49.30 25.20
285 157.63 136.46 120.75 78.33 42.24
2 3 15763 310 | 15763 | 14494 | 10252 | 63.96
325 157.63 117.04 78.47
370 15763 | 122.02
410 157.863
255 183.40 147.72 122.78 104.82 56.35 28.80
265 19446 | 15878 | 13384 | 11588 | 6740 | 3428
280 205.89 175.37 150.43 132.47 83.99 44.34
310 205.89 183.60 165.64 11717 73.10
32 40 20589 335 205.89 193.29 144.81 100.74
350 205.89 161.40 117.33
395 205.89 167.09
435 205.89
320 319.10 274.50 243.33 220.87 160.28 105.19
325 321.70 281.41 250.24 227.79 167.19 112.11
355 321.70 291.71 269.25 208.66 153.57
40 47 321.70 380 321.70 303.81 243.22 188.13
395 321.70 263.95 208.87
440 321.70 271.07
480 321.70

Comments : Intermediate values may be obtained by linear interpolation. Extrapolating is not permitted.
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AS 3600: 2001 Maximum connection force of rebar concerning ‘Anchoring’ as per Australian
Standard AS 3600: 2001 during exposure to fire for bar diameters of 8 to 40
mm in relation to anchorage depth and a fire resistance time of 30 to 240
minutes (yielding point fyk= 500 Mpa).

Nominal Drill Maximum Anchorage Maximum force in rebar in conjunction with
rebar hole force denth Hilti HIT-RE 500 ( yielding point f,, = 500 Mpa )
diameter | diameter | inrebar P as a function of fire resistance class
dia. D Fsr1 L F30 F60 F90 F120 F180 F240
mm mm kN mm kN kN kN kN kN kN
85 138 0.57 0.19 0.05 0 0
80 2.35 1.02 0.47 0.26 0 0
95 3.87 1.68 0.88 0.55 0.12 0
115 7.30 3.07 1.71 1.14 0.44 0.18
150 16.08 8.15 459 3.14 1.41 0.80
8 10 16.08 180 16.08 | 999 | 675 | 294 1.70
205 16.08 12.38 5.08 2.86
220 16.08 6.95 3.82
265 16.08 B.57
305 16.08
80 2.94 1.27 0.59 0.33 0 0
100 5.68 2.45 1.31 0.85 0.24 0
120 10.66 4,44 2.48 1.68 0.68 0.31
140 17.57 7.76 4238 2.99 133 0.73
165 25.13 156.06 8.50 579 2.58 1.50
10 12 25.13 195 2513 | 1763 | 1218 | 512 | 293
220 | 2513 20.66 8.69 4.78
235 | 25.13 11.80 6.30
295 2513 17.86
320 : 2513
95 5.80 2.52 1.32 0.83 0.18 0
120 12.79 533 2.97 2.01 0.82 037 |
145 23.16 10.68 6.02 412 1.84 1.03
180 36.19 24.29 14.99 10.12 4.41 2.55
12 16 36.19 210 36.19 27.38 20.65 8.47 4.74
235 36.19 31.01 14.16 7.56
250 36.19 19.13 9.89
295 _ ] 3619 [ 2143
335 36.19
130 22.59 9.42 5.30 3.61 1.56 0.80
160 39.17 21.33 11.95 8.15 3.65 2.1
190 5575 37.92 2545 17.25 7.35 4.22
210 64,34 48.98 36.51 27.53 11.29 6.32
16 20 64.34 240 64.34 53.10 44.12 20.88 11.04
265 64.34 57.94 33.70 17.14
280 64.34 | 42.00 2217
325 64.34 44 84
365 64.34
160 48.97 26.67 14.93 10.18 4.56 2.64
200 76.61 54.31 38,73 27.50 11.42 .48
235 100.53 78.50 62.92 51.69 23.60 12.60
270 100.53 87.11 75.88 4558 23.36
20 25 100.53 290 10053 | 89.70 | 59.41 | 32.83
310 100.53 73.23 45 69
350 100.53 | 73.33
390 100.53

Comments : Intermediate values may be obtained by linear interpolation. Extrapolating is not permitted.
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Nominal Drill Maximum Anchorage Maximum force in.reb.ar in conjunction with !
rebar hole force depth Hilti HIT-RE 500_ ( yielding p!Jll'lt fyx = 500 Mpa )
diameter | diameter | in rebar as a function of fire resistance class
dia. D Fsr L F30 F60 F90 F120 F180 F240
mm mm kN mm kN kN kN kN kN kN
| 175 65.27 40.74 2420 16.38 7.20 4.18
220 90.48 74.95 57.80 45.45 19.11 10.51
250 121.64 97.76 80.61 68.26 35.07 18.13
285 12164 | 107.22 94 .87 61.55 33.19
22 28 121.64 305 12164 | 11008 | 76.75 46.45
325 121.64 91.96 61.66
365 121.64 92.07
405 121,64
200 95.77 67.89 48.41 34.37 14.27 8.10
250 138.96 | 111.09 | 9160 77.57 30.86 20.61
275 157.08 132.69 113.20 99.17 61.30 31.81
305 157.08 | 139.12 | 125.09 | 87.22 52.79
2 %0 157.08 330 157.08 | 14669 | 10882 | 7439
345 157.08 | 121.77 87.34
390 157.08 126.22
430 157.08
225 131.45 100.23 78.41 62.69 26.96 14.69
250 155.64 124.42 102.60 86.88 44 64 23.08
295 197.04 167.96 146,14 130.42 88.01 50.00
330 197.04 180.00 164.29 121.87 83.31
28 % 197.04 350 | 197.04 | 183.64 | 14123 | 102.66
365 _ 197.04 155.74 117.18
410 197.04 | 160.72
450 197.04
255 183.40 147.72 122.78 104,82 56.35 28.80
280 211.05 | 17537 | 15043 | 13247 | 8399 | 4434
325 257.36 225.13 | 200.18 182.23 133.75 80.68
355 257.36 | 233.37 21540 166.93 122.86
32 40 257.36 380 257.36 243,05 194.58 150.51
395 257.36 211.16 167.09
440 257.36 | 216.86 |
480 257.36
320 319.10 27450 | 24333 220.87 160.28 10519
350 360.57 315.97 284.80 262.34 201.75 146.66
385 40212 364.35 333.18 310.72 250.13 195.04 ]
415 402.12 | 37464 | 352.19 | 29160 | 236.51
40 47 402.12 435 402.12 379.84 319.25 264.16
455 40212 | 346.80 | 291.80
495 402.12 347.10
535 402.12

Comments : Intermediate values may be obtained by linear interpolation. Extrapolating is not permitted.
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The Hilti HIT-HY 200-A Rebar series of anchors, were subjected to tests
utilising the heating conditions of DIN EN 1363-1, as reported under the
reference GS 3.2/10-51-1. The performance ratings given in this report are as

follows:
Table 1a: Design value for tensile loading Nrgs :
of verification in accordance with
section 3.2.9 for classification in fire
resistance ratings; rebar connection
perpendicular to the component surface
with the fire exposure in slabs and walls;
Rebar Embedment Fire-resistance rating
diamater depth R30 RE0 R20 R120 R180
dl [ Nﬂ:ll)& NH: I\-E Nﬂ:l!iﬂ:_ NH:W 1200 NN:'I 1801
mm cm kM kM kM kM kM
(] 3,0 0.7 0,2 0,0 0.0
12 70 232 13 0.7 0.z
17 16,2 10,2 0,2 40 1.7
a F1] 16,2 16,2 16,2 110 75
23 16,2 16,2 16,2 145 10,9
25 16,2 16,2 16,2 16,2 14,5
30 16,2 16,2 16,2 16,2 16,2
10 6,1 2.0 1,0 0.4 0,0
15 10,2 0.3 7 22 1,0
19 25,3 18,0 15,9 9,3 4.0
10 23 25,3 253 24,7 181 13,7
26 25,3 253 25,3 247 20,3
28 253 253 25,3 253 247
3z 25,3 253 25,3 253 253
[ 15,3 6.0 1,9 1.1 0,3
18 31,0 19,0 17.8 8.5 7.0
2z 36,4 206 27,0 10,1 13,8
12 26 36,4 36,4 26,4 207 244
8 36,4 36,4 36,4 35,0 20,6
30 36,4 36,4 36,4 36,4 34,9
34 36,4 36,4 26,4 36,4 36 4
Intermediate values may be interpolated linearly. Extrapolating is not permitted.
Proof  MNsas £ Npan
Annex 3

Injection system Hilti HIT-HY 150-MAX for rebar connections

Fire protection, Proof in accordance with section 3.2.9, rebar connection perpendicular
to the component surface with the fire exposure, rebar diameter d, 8 mm to 12 mm
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Table 1b: Design value for tensile loading N4 5 .o
of verification in accordance with —
section 3.2.9 for classification in fire
resistance ratings; rebar connection
perpendicular to the component surface S
with the fire exposure in slabs and walls ﬁ 1'%'3
Rebar Embedment Fire-resistance rating
diameter depth R30 R0 Ra0 R120 R180
dl. ! NM 2301 Nﬂdm_hh Nﬂdﬁxl NHHMI}D: Nﬂdh 1807}
mim om kM kM kM kM kM
14 240 FX:] 6.9 26 1,0
21 450 31,4 785 257 13.0
24 40,6 40,6 7.7 32,8 22,33
14 28 40,6 40,6 40,6 40,7 34,6
a0 40.6 40.6 406 447 40.7
a3 408 406 406 496 406
36 40,6 406 496 406 406
16 345 18,4 14.0 4.4 2.3
24 62,6 46,4 43,0 a7 25,5
26 64.8 53,5 50,0 4.7 32,5
16 a0 54,8 64,8 57.0 517 406
33 64,8 64,8 64,8 613 57.2
36 64,8 64,8 64,1 64,8 64,8
40 64,8 64,8 64,8 64,8 64,8
20 607 40,0 36,3 203 14.3
25 78.3 62,5 58,3 513 36,3
£l 1012 28,9 24,6 776 82,6
20 35 101.2 101,27 101,2 042 A0.2
a7 101,2 101,2 101,2 101,2 83,5
39 101,2 101,2 101,2 1012 07.8
43 1012 101,2 101,2 101,2 1012
25 o7 g 781 726 64,7 453
28 126,5 946 £0.4 a1.2 61,8
a7 158,1 14,0 127,09 119,7 111.2
25 41 158,1 158,1 150,0 1418 1232
43 158,1 158,1 158,1 150,0 144 2
45 158.1 158.1 158.1 158.1 155.2
501 1581 158, 1 158,1 158.1 1581
Intermediate values may be interpolated linearly. Extrapolating is not permitted.
Proof: Moy % Nuag
Injection system Hilti HIT-HY 150-MAX for rebar connections Annex 4

Fira protection, Proof in accordance with section 3.2.9, rebar conmection perpendicular
to the component surface with the fire exposure, rebar diameter d, 14 mm to 25 mm
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Table 2: Design value for tensile loading Nag L
of verification in accordance with te fa
section 3.2.9 for classification in fire
resistance ratings; rebar connection with
tensile anchor HZA-R / HZA-HCR
perpendicular to the component surface
with the fire exposure in slabs and walls

Tensile anchor Embedment Fire-resistance rating
e R30 RED ROO R120 R180
L |, F— Nnun.m; | . Nndn-_uo_. Nevs 8 180}
em kN KN kN KN kN
12,0 5.2 1.7 1.1 0.8 0.4
13,0 7.8 26 1.7 1.1 0.6
HZA-R ! 13,5 9.2 3.0 20 13 0.7
HZA-HCR 14.0 10.6 35 23 15 0.8
MA2/ by 1556 14.5 47 a1 2.0 1.1
d,=12mm 17.5 10.8 6,5 4.2 2.8 14
19,5 25,1 8,2 50 3.0 18
215 30,0 10,0 50 3.0 21
16,0 211 7.0 45 3.0 15
HZA-R !/ 175 26,4 a7 56 38 19
HZA-HCR 185 200 0.8 6.4 4.3 21
M1G / te 19.5 335 1.0 7.2 48 24
d.=16mm 20,5 37.0 12.1 75 52 26
215 40,0 13,3 75 5.8 Z0
. 20,0 44.0 145 0.4 6.3 3.1
CEAHOR 210 46,4 150 104 6.0 34
MZ0 /1, 220 528 174 113 76 38
& =30 e 23.0 57,2 18,8 12.2 5.2 [X]
240 50,0 202 132 5.8 44

Intermediate values may be interpolated linearly. Extrapolating is not permitted.
ol
Mouy £ Mpay 8N Mgy £ Mo g coses

MNpan cemnse Bccording Annex 8, Table 5

Injection system Hilti HIT-HY 150-MAX for rebar connections Annex 3

Fire protection, Proof in accordance with section 3.2.9, rebar connection with
HZA-R [ HZA-HCR perpendicular to the component surface with the fire exposure
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Table 3: Design value of the bond strength g ‘.

dependlr]g on ex!stlng oon_c:rele coverage e
for classification in fire resistance ratings;
rebar connection parallel to the component V A
surface with the fire exposure 7]
in slabs and walls
Wffw
(40f5
Fire-resistance rating Concrate cover
rRao | R0 | meo | Rz R180 for bonded-in
Design value of the bond strength f,.,,, reinforcement c
Mimm?® Mimm? Mimm? MNmm? Mimm? mm
0,6 03 0.0 0,0 0,0 30
0.7 03 0.0 0.0 0,0 35
0,0 04 0,2 0,0 0,0 40
1.0 D4 0,2 0,0 0,0 45
12 0.5 0.2 0,0 0.0 50
15 06 03 02 0,0 55
18 08 04 03 0,0 60
2,2 ] 0.5 03 0.0 65
1.0 0.5 0.3 0,0 70
12 0.6 0.4 0.2 75
15 0.7 0.5 0,3 80
17 0.8 0,5 0.3 85
20 1.0 0.6 0,3 o0
22 1.1 07 04 05
13 0.8 0.4 100
15 0.0 0,5 105
1.7 1,1 05 110
20 12 0.6 115
2.2 1.4 0.6 120
1,6 0,7 125
1.0 08 120
2.1 ] 135
23 200
Proof:
Negp S(F, Gy} -y - 7~ fian with (f, -6,) = 7,
= B0 d.

The following meanings apply:

Meas design value of action under fire exposure

o lap length of owerlap joint acc. to section 3.2 4
d, nominal diameter of the rebar

{f.-c,) salected lap length.

This shall be set at a minimum of .},
and a maximum of 80ds.

Injection system Hilti HIT-HY 150-MAX for rebar connections Annex &

Fire protection,
rebar connection parallel to the component surface with the fire exposure




WF Report No 401715 Issue 2

Page 54 of 91

Table 4:  Design value of the bond strength fua 5
depending on existing concrete coverage Lugm
for classification in fire resistance ratings; L
rebar connection w'rlh_ tensile anchor f‘/f e 3
HZA-R / HZA-HCR with the fire sasem| =N
exposure from three sides i c
in slabs and walls _ .‘1%
(AX1%
Fire-resistance rating Concrete coverage ©
R30 | RE0 | R20 | R120 for Tension anchar
Design value of the bond strength fuen HZA-R | HZA-HCR
Nimm? N/'mm? Mimm? Nimm? mim
Nimm? Nmm?® Mimm? Nimm? mim
0.0 0.0 0.0 0,0 = 20
0.2 0.0 0.0 0,0 20
04 0.0 0.0 0.0 25
0.6 0.0 0.0 0.0 30
0.7 0,2 0,0 0,0 35
0.8 0.3 0.0 0.0 40
1.0 0.4 0.0 0.0 45
1.1 0.5 0.2 0.0 50
0.6 0.3 0.0 55
0.8 0.4 0.1 60
0.9 0.5 0.3 65
1.0 0.5 0.4 70
1.1 0.6 0.5 75
0.7 0.7 80
0.8 08 85
0,9 09 an
1,0 1.1 a5
1.1 100
1.1 105
1,1 110
Proof:
Mz 6y - da - 7 - foan BNA MNaan S Mo s cosrn
with ¢, = ¢, £ B0d,,
N 5 cammee BCcording Annex B, Table 5
The data in Annex 7, Table 4 apply for concrete with a thickness of concrete slab of ho. = 35 cm.
If the thickness of concrete slab falls below of this minimum thickness by 35 cm - h, ., this can be
compensated by fire protection plates with a total thickness of at least 0.5 - (35 cm — hyas).
Explanation of notations and symbols see Annex 8
Injection system Hilti HIT-HY 150-MAX for rebar connections Annex T
Fire protection
connection with HZA-R / HZA-HCR with the fire exposure from three sides
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The following definitions apply:
' design value of action under fire exposure

fa lap length of overlap joint acc. to section 3.2.4
d. nominal diameter of the Tension anchor HZA-R(HCR)
y salected lap length.

This shall be set at a minimum of /, and a maximum of 80 d,.
fa length of the smooth shaft of the Tension anchor HZA-R(HCR)
fages total embedment depth
[ concrete coverage on the front side of the existing rebar
foan Design value of the bond strength under fire exposure

hests existing thickness of concrete slab

Table 5: Design value of the resistance for steel failure Nry s Gewinge
depending on fire-resistance rating

Fire-resistance rating
Tension anchor Ra0 RE0 Ra0 R120 R180
kM kN kN kM kM
HZA-R { HZA-HCR M12 30,0 12,0 5.0 3.0 21
HZA-R { HZA-HCR M16 40.0 15,0 7.5 6,0 47
HZA-R { HZA-HCR M20 60,0 35.0 15,0 10,0 7.3
Injection system Hilti HIT-HY 150-MAX for rebar connections Annex 8

Design value of the resistance for steel failure Maa n cewnse
depending on fire-resistance rating
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The Hilti HIT-HY 200-A Rebar series of anchors, were subjected to tests
utilising the heating conditions of DIN EN 1363-1, as reported under the
reference DiBt Z-21.8-1947. The performance ratings given in this report are as

follows:
Table 1a: Design value for tensile loading Mg
of verification in accordance with
section 3.3 for classification in fire
resistance ratings; rebar connection
perpendicular to the component surface
with the fire exposure in slabs and walls;
Rebar Embedment Fire-resistance rating
diameater dapth R30 RB0 Ral R120 R180
d. 'I. NH:II!I:I: NH:I—W: NH:IIBI:I: NH:WIE‘JI NH:'!HDI
mim om kM kM kM kM kM
] 3.0 0.7 0,2 0.0 0.0
12 7.0 2.2 1,3 0.7 0.2
17 16,2 10,2 8.2 4.0 1.7
a8 21 16,2 16,2 16,2 11.0 7.5
23 16,2 16,2 16,2 145 109
25 16,2 16,2 16,2 16,2 14,5
30 16,2 16,2 16,2 16,2 16,2
10 6.1 2.0 1,0 0.4 0.0
15 18,3 8.3 71 2.2 1.0
19 253 18,0 15,9 8,3 49
10 23 253 253 247 18,1 13,7
26 253 253 25,3 247 20,3
28 253 253 25,3 253 247
3z 253 253 25,3 253 253
12 15,3 6.0 1.9 1.1 0.3
18 3.0 18,0 7.8 8.5 7.0
22 36,4 20,6 27,0 19,1 13,8
12 26 36,4 36,4 36.4 28,7 244
28 36,4 36,4 36,4 350 20,6
30 36,4 364 36.4 36,4 349
34 36,4 36,4 36,4 36,4 36,4
14 240 8.9 6.9 26 1.0
21 450 34 28,5 257 13.0
24 40 6 406 arT 23 223
14 28 40 6 406 40,6 40,7 346
an 49,6 48,6 40,6 447 40,7
3 49,6 48,6 40,6 48,6 40,6
36 49,6 48,6 40,6 48,6 40,6
Intermediate values may be interpolated linearly. Extrapolating is not permitted.
Broof  Msas = Nmas
Injection system Hilti HIT-HY 200-A for rebar connections Annex 3
Fire pratection, Proof in accordance with section 3.3, rebar connection perpendicular to
the component surface with the fire exposure, rebar diameter d. 8 mm o 14 mm
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Table 1b: Design value for tensile loading Ngas e
of verification in accordance with —
section 3.3 for classification in fire o
resistance ratings; rebar connection
perpendicular to the component surface
with the fire exposure in slabs and walls {-‘.ai :"%
Rebar Embedment Fire-resistance rating
diametar depth R30 RE0 RO R120 R180
dl '..- NM 030 NHH APy Nﬂdﬂlxl Nnumlzm NH!N!B:N
mm cm kN kM kM kN kM
16 345 18,4 149 4.4 2.3
24 62,6 46,4 430 ar7 25,5
26 64.8 53,5 50.0 447 325
16 El 64,8 64,8 57,0 51,7 40,6
33 64,8 64,8 64,8 61,3 57,2
36 64,8 64,8 64,1 64,8 64,8
40 64,8 [ 64,8 64,8 64,8
20 60,7 40,0 363 203 143
25 78,3 62,5 58,3 51,3 36,3
EL 1012 88,0 B46 776 626
20 a5 1012 101,2 101,2 04,2 80,2
a7 1012 101,2 101,2 101,2 83,5
30 101.2 101,2 101,2 101,2 o7.8
43 1012 101,2 101,2 1012 1012
25 7.0 78,1 726 64,7 453
28 126.5 04,6 804 81,2 61,8
a7 1581 144,0 127.9 110,7 111,2
25 41 1581 158,1 150,0 1418 1232
43 1581 158, 1 158,1 150,0 1442
45 1581 158,1 158,1 1581 1552
50 1581 158,1 158,1 158, 1 1581
25 07,0 78,1 726 64,7 45,3
28 126.5 04,6 804 812 61.8
a7 1581 144,0 127.9 110.7 111,2
32 41 158.1 158,1 150,0 141.8 1232
43 1581 158,1 158,1 150,0 1442
45 1581 158,1 158,1 1581 1552
50 1581 158, 1 158,1 158, 1 158, 1
Intermediate values may be interpolated linearly. Extrapolating is not permitted.
Proof: Neyy = Nugs
Annex 4

Injection system Hilti HIT-HY 200-A for rebar connections

Fire protection, Proof in accordance with section 3.3, rebar connection perpendicular to
the component surface with the fire exposure, rebar diameter d, 16 mm to 32 mm
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Table 2: Design value for tensile loading Nras Y a g
of verification in accordance with b  ta
section 3.3 for classification in fire
"~ N N N s = F
resistance ratings; rebar connection with % *’/I" /’?T
tensile anchor HZA-R { HZA-HCR =
perpendicular to the component surface N
with the fire exposure in slabs and walls el
P W
N T A
Tensile anchor Embedment Fire-resistance rating
depth
mab R30 R&0 RS0 R120 R180
L ., — | [Sp— [, - [ - | sreo)
cm kM kM kM kM kM
12,0 5.2 1.7 1.1 0.8 0.4
13,0 7.9 26 1.7 1.1 0.6
HZA-R | 135 0.2 3,0 20 1.3 0.7
HZA-HCR 14,0 10,6 3,5 23 1.5 0.8
M12 /it
- 15,5 14,5 47 31 2.0 1,1
d, = 12 mm 17,5 10,8 6,5 4.2 2.8 1,4
19,5 251 8.2 5.0 3.0 1,8
215 30,0 10,0 5.0 3.0 21
16,0 211 7.0 4.5 3.0 1,9
HZA-R | 17,5 26.4 a7 5.6 3.8 1,9
HZA-HCR 18,5 209 9.8 6.4 4.3 21
M16 /L, 105 33,5 1.0 7.2 4.8 74
d, = 16 mm 205 ar.on 12,1 7.5 5.2 2.8
215 40,0 13,3 7.5 5.8 29
y 20,0 440 145 0.4 6,3 31
HZA-HCR 21,0 484 15,9 104 6.9 3.4
M20 /1, 22,0 52,8 17 4 11,3 7.6 38
d. = 20 mm 23,0 57.2 18,8 12,2 82 4.1
) 2410 60,0 20,2 13.2 8.8 4.4
Intermediate values may be interpolated linearly. Extrapolating is not permitted.
Eroof,
Nowy £ Mpap 8nd Noyy £ Nig s ceioda
Mpan cewnss Bccording Annex 8, Tabla 5
Injection system Hilti HIT-HY 200-A for rebar connections Annex 3
Fire protection, Proof in accordance with section 3.3, rebar connection with
HZA-R [ HZA-HCR perpendicular to the component surface with the fire exposure
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Table 3: Design value of the bond strength fuy s p
depending on existing concrete coverage e
for classification in fire resistance ratings;
rebar connection parallel to the component V oy
surface with the fire exposure Q&\\
in slabs and walls %,“

3
i
AR
Fire-resistance rating Concrele cover
rao | Re0 | moo | Rizo R180 for bonded-in
Design value of the bond strength £, ,, reinforcement c
MNimm® MNimm? Mimm? Nimm?® Mimm? mm
0,6 0.3 0.0 0.0 0.0 ]
0.7 0.3 0.0 0.0 0.0 35
0,8 0.4 0.2 0.0 00 40
1,0 0.4 0,2 0,0 0,0 45
1,2 0.5 0.3 0.0 0.0 ]
1,5 0.6 0.3 02 0.0 a5
1.8 0.8 0.4 0.3 0.0 G0
2,2 0,9 0,5 0.3 0,0 a5
1,0 0,5 0.3 0,0 70
1,2 0.6 04 0.2 75
1,5 0.7 0.5 03 A0
1,7 0.8 0.5 03 a5
2.0 1.0 0.6 0.3 an
22 1.1 0T 04 a5
1.3 0.8 0.4 100
1.5 00 05 105
1.7 1.1 0.5 110
20 1.2 06 115
2.2 14 0.6 120
1.6 0,7 125
1.9 0.8 130
2.1 09 135
2.3 200
Proof:
Moy S (F, -Gy} -y - - foap with (7, -5,) = 7,
= 80d,,
The following meanings apply:
Maas design value of action under fire exposure
iy lap length of overlap joint acc. to section 3.2 4
d, nominal diameter of the rebar
{f,-c,) salected lap length.
This shall be set at a minimum of 7.},
and a maximum of 80d..
Injection system Hilti HIT-HY 200-A for rebar connections Annex &
Fire protection,
rebar connection parallel to the component surface with the fire exposure
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Table 4: Design value of the bond strength fiq 5 ,
depending on existing concrete coverage T
for classification in fire resistance ratings; e
rebar connection with tensile anchor o ::/ - )
HZA-R [ HZA-HCR with the fire 235cm| £ ] —i—n
exposure from three sides =
in slabs and walls P ?“I\p,fhﬁ
LB LD
Fira-resistance rating Concrete coverage ©
R30 | RED [ RS0 [ R120 for Tension anchor
Diesign value of the bond strength fuan HZA-R / HEA-HCR
MNimm? MNimm? Mimm? N/mm? mim
N'mm? N/mm? Nimm? Nimm? mm
0,0 0,0 0,0 0,0 < 20
0.2 0.0 0.0 0.0 20
0.4 0.0 0.0 0.0 25
0,6 0,0 0,0 0,0 30
0,7 0.2 0.0 0.0 a5
0.9 0.3 0,0 0,0 40
1.0 0.4 0.0 0.0 45
1,1 0.5 0.2 0.0 50
0.6 03 0.0 55
0.8 04 0.1 60
0.9 0.5 0,3 65
1,0 0.5 0.4 70
1.1 0.6 0.5 75
o7 0.7 80
[E:] 0.8 85
0.9 0.9 a0
1.0 1.1 a5
1.1 100
1.1 105
1.1 110
Proof:
Meaw = £, - Oa - X - foan BN Msas = Nao s cawirds
with ¢, £ /, = BOd,,
Moan cewnse According Annex 8, Table 5
The data in Annex 7, Table 4 apply for concrete with a thickness of concrete slab of h.o., = 35 cm.
If the thickness of concrete slab falls below of this minimum thickness by 35 cm — h, ., this can be
compensated by fire protection plates with a total thickness of at least 0.5 - (35 cm — hues)-
Explanation of notations and symbols see Annex 8
Injection system Hilti HIT-HY 200-A for rebar connections Annex 7
Fire protection
connection with HZA-R / HZA-HCR with the fire exposure from three sides
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The following definitions apply:

Mzys  design value of action under fire exposure

fa lap length of overlap joint acc. to section 3.2.4
d, nominal diameter of the Tension anchor HZA-R{HCR)
fy salected lap length.

This shall be set at a minimum of /, and 8 maximum of 80 d,.
l length of the smooth shaft of the Tension anchor HZA-R{HCR)
fegen total embadment depth
[+ concrete coverage on the front side of the existing rebar

foan Design value of the bond strength under fire exposure
- axisting thickness of concrete slab

Table 5: Design value of the resistance for steel failure Ny s Gewinde
depending on fire-resistance rating

Fire-resistance rating
Tension anchor Ra0 R&0 Ran R120 R180
kM kM kM kM kN
HZA-R | HZA-HCR M12 30,0 12,0 5.0 3.0 21
HZA-R | HZA-HCR M16 40,0 15,0 7.5 8.0 47
HZA-R | HZA-HCR M20 60,0 35,0 15,0 10,0 7.3
Injection system Hilti HIT-HY 200-A for rebar connections Annex &

Design value of the resistance for steel faillure Nu.p, coens.
depanding on fire-resistance rating
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HIT-HY 200-R The Hilti HIT-HY 200-R Rebar series of anchors, were subjected to tests
rebar utilising the heating conditions of DIN EN 1363-1, as reported under the
reference DiBt Z-21.8-1948. The performance ratings given in this report are
as follows:
Table 1a: Design value for tensile loading Ny
of verification in accordance with
section 3.3 for classification in fire
resistance ratings; rebar connection
perpendicular to the component surface
with the fire exposure in slabs and walls;
Rebar Embedment Fire-resistance rating
diameter depth R30 RE0 RO0 R120 R180
dl 2 Nﬂﬂ"& NH: I"-'D& Nﬂdlpiﬂ: Nﬂdh 120} Nl'!dfb 1801
mim om kM kM kM kM kM
] 3,0 0.7 02 0,0 0,0
12 7.0 22 13 0.7 0.2
17 16,2 10,2 92 40 1.7
a8 21 16,2 16,2 16,2 11,0 7.5
23 16,2 16,2 16,2 145 10,9
25 16,2 16,2 16,2 16,2 14,5
an 16,2 16,2 16,2 16,2 16,2
10 6.1 20 1,0 0.4 0.0
15 10,3 0.3 71 22 10
19 25,3 18,0 159 9,3 4.9
10 23 25,3 253 247 18,1 13,7
26 25,3 253 253 247 20,3
28 253 253 253 253 247
az 25,3 253 253 253 253
12 15,3 6,0 10 1,1 0,3
18 31,0 19,0 178 85 7.0
22 36,4 206 27,0 101 13,8
12 26 36,4 36,4 36,4 207 24 4
28 36,4 36,4 36,4 350 20,6
a0 36,4 36,4 36,4 36,4 34,0
kT 36,4 36,4 36,4 36,4 36,4
14 24,0 9,0 6,9 26 1,0
21 45,0 .4 28,5 257 13.0
24 40,6 40,6 377 28 723
14 28 40,6 40.6 406 407 34.6
ELi] 49,6 40,6 40 6 47 40,7
33 40,6 40,6 40,6 406 40,6
36 49,6 40,6 40,6 40,6 40,6
Intermediate values may be interpolated linearly. Extrapolating is not permitted.
Progf  Meas £ MNmas
Injection system Hilti HIT-HY 200-R for rebar connections Annex 3
Fire protection, Proof in accordance with section 3.3, rebar connection perpendicular to
the component surface with the fire exposure, rebar diameter d, 8 mm to 14 mm
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Table 1b: Design value for tensile loading Naggs .l
of verification in accordance with —
section 3.3 for classification in fire
resistance ratings; rebar connection
perpendicular o the component surface
with the fire exposure in slabs and walls {-B: :’E}.
Rabar Embedment Fire-resistance rating
diameter depth R30 RE0 Ro0 R120 R180
dl. 'v NM 4301 NHdmhh Nﬂﬂﬂlkcl Nﬂdmlzﬂl NH:N‘B.‘M
mm cm kM kM kM kN kN
16 345 18,4 149 44 23
24 62,6 46,4 43,0 77 255
26 64.8 53,5 50,0 447 325
16 30 64,8 64,8 57.0 517 496
33 64,8 64,8 64,8 613 57.2
36 64,8 64,8 64,1 64.8 64,8
40 64,8 64,8 64,8 64,8 64,8
20 60.7 40,0 36,3 203 143
25 783 62,5 58,3 51,3 36,3
31 101,2 BE,0 246 716 62,6
20 35 101,2 101,2 101,2 04,2 80,2
a7 101,2 101,2 101,2 101.2 83,5
30 101.2 101,2 101,2 101.2 07.8
43 1012 101,2 1012 1012 1012
25 074 78,1 726 64,7 453
28 126,5 04,6 80,4 81,2 61,8
a7 1581 144,0 1279 107 1112
25 41 158,1 158,1 150,0 1418 1232
43 158,1 158,1 158,1 150,0 144,2
45 158,1 158,1 158,1 158,1 155,2
50 158, 1 158,1 1581 158.1 158, 1
25 974 78,1 726 64.7 453
28 126,5 04,6 20,4 81,2 61,8
37 158,1 144,0 1279 1107 111,2
a2 41 158,1 158,1 150,0 1418 123,2
43 1581 1581 1581 150,0 1442
45 1581 158,1 1581 1581 1552
50 158,1 158,1 1581 158,1 158, 1
Intermediate values may be interpolated linearly. Extrapolating is not permitted.
Proof: Mo, = Nags
Annex 4

Injection system Hilti HIT-HY 200-R for rebar connections

Fire protection, Proof in accordance with section 3.3, rebar connection perpendicular to
the component surface with the fire exposure, rebar diameter d, 16 mm fto 32 mm
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Table 2:  Design value for tensile loading N5 fugma
of verification in accordance with fo tal
section 3.3 for classification in fire M
N N N N -
resistance ratings; rebar connection with % .{’/ .{P‘K
tensile anchor HZA-R /| HZA-HCR Eﬂ
perpendicular to the component surface N
with the fire exposure in slabs and walls Tyl
P o Wy
. ) J\ AA
Tensile anchor Embadment Fire-resistance rating
depth
b Ra0 RE0 Ro0 R120 R180
tu NM 230} Nnun.nc. NM MR Nn:mz:n Nﬂd 8180}
cm kM kM kM kM kM
12,0 5.2 1.7 1.1 08 0.4
13,0 7.9 26 17 11 0.6
HZA-R / 13,5 a2 an 20 13 0.7
HEZA-HCR 14,0 10,6 15 23 15 0.8
M12/t, 15,5 14.5 a7 31 20 1.1
d, =12 mm 17,5 10,8 6,5 4.2 28 1.4
19,5 251 az 50 EXH) 18
215 30,0 10,0 50 EXi] 21
16,0 11 70 45 30 15
HEA-R /| 17,5 26,4 a7 56 38 1.0
HEZA-HCR 18,5 20,0 08 6.4 43 21
MIE /1, 195 33,5 11,0 7.2 4.8 24
d, =16 mm 20,5 ar.0 121 75 52 26
21,5 40,0 13,3 7.5 5.8 29
R 20,0 44,0 145 0.4 6.3 EX]
mlz‘ HOR 21,0 484 159 10,4 60 14
M20 / 220 528 174 113 76 a8
&= 20 23,0 57,2 18,8 12,2 82 4.1
: 24,0 60,0 20,2 13,2 2.8 4.4
Intermediate values may be interpolated linearly. Extrapolating is not permitted.
Erool
Mogn € Muap 8nd Moy £ Mg g cowiras
Mpan cewnse According Annex 8, Table 5
Injection system Hilti HIT-HY 200-R for rebar connections Annex 3
Fire protection, Proof in accordance with section 3.3, rebar connection with
HZA-R { HZA-HCR perpendicular to the component surface with the fire exposure
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Table 3:  Design value of the bond strength fog;
depending on existing concrete coverage
for classification in fire resistance ratings;
rebar connection parallel to the component
surface with the fire exposure
in slabs and walls

7

Lok

AN

AN

Fire-resistance rating Caoncrete cover
rao | rRi0 | meo | Rizo R180 for bonded-in
Design value of the bond strength f,.,, reinforcement ©
MNmm* M'mm? N'mm? MNimm™® Nimm? mm
0.6 0.3 0.0 0.0 0.0 a0
07 0.3 0.0 0.0 0.0 35
0.8 0.4 0.2 0.0 0.0 40
1.0 0.4 0.2 0.0 0.0 45
12 0,5 0.3 0,0 0,0 50
1.5 0.6 0.3 0.2 0.0 85
18 0.8 0.4 0.3 0,0 &0
2.2 0.9 0.5 0.3 0.0 65
1,0 0.5 0.3 0,0 7O
1.2 0.6 0.4 0.2 75
1,5 [ 0.5 0,3 &0
1.7 0.8 0.5 0.3 85
2.0 1.0 0.6 0.3 a0
2.2 1.1 0.7 0.4 a5
1.3 0.8 0.4 100
1.5 0.8 0.5 105
1.7 1.1 0.5 110
2.0 1.2 0.6 115
2.2 14 0.6 120
1,6 0.7 125
1.8 0.8 130
2.1 0.9 135
23 200
Proof:
Negp5(l,c))-d,-m-f with [, -c,) = ¢,
= BDd,,
The following meanings apply:
Msaw  design value of action under fire exposure
' lap length of overlap joint acc. to section 3.2.4
d, nominal diameter of the rebar
{f,-c,) saelected lap length.
This shall be st at 8 minimum of 1},
and a maximum of 80d..
Annex &

Injection system Hilti HIT-HY 200-R for rebar connections

Fire protection,
rebar connection parallel to the component surface with the fire exposure
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Table 4: Design value of the bond strength fugs )
depending on existing concrete coverage * f"" ;
for classification in fire resistance ratings; o
rebar connection with tensile anchor o ;, S
HZA-R / HZA-HCR with the fire z35cm| 8 5 T':
exposure from three sides N =
in slabs and walls 3 N
LE LUAD
Fire-resistance rating Concrete coverage c
R30 | RE0 | R0 | R120 for Tension anchar
Diesign value of the bond strength foan HZA-R | HZA-HCR
Mimm?® Mimm? Nimm? Nimm? mim
Mimm? Mimm? Mimm? Mimm? I
0.0 0.0 0.0 0.0 = 20
0.2 0.0 0.0 0.0 20
0.4 0.0 0.0 0,0 25
0.6 0.0 0,0 0,0 a0
0.7 0.2 0.0 0.0 35
0.9 0.3 0.0 0.0 40
1.0 0.4 0.0 0.0 45
1.1 0.5 0,2 0,0 S0
0.6 0.3 0.0 55
0.8 0.4 01 G0
0.9 0.5 0.3 65
1,0 0,5 0,4 T
1,1 0,6 0,5 75
o7 o7 80
0.8 0.8 85
0.9 0.9 a0
1,0 1,1 a5
1,1 100
11 105
1.1 110
Proof:
Mean % fy - da - © - foan BNd Msgs £ Mag p cawinds
with /, £ /; £ BOd,,
Moy 4 sewnse BCccording Annex 8, Table 5
The data in Annex 7, Table 4 apply for concrete with a thickness of concrete slab of hos = 35 cm.
If the thickness of concrete slab falls below of this minimum thickness by 35 cm - ., this can be
compensated by fire protection plates with a total thickness of at least 0.5 - (35 cm — huaw).
Explanation of notations and symbols see Annex 8
Injection system Hilti HIT-HY 200-R for rebar connections Annex 7
Fire protection
connection with HZA-R | HZA-HCR with the fire exposure from three sides
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The following definitions apply:
Msqs  design value of action under fire exposure

fu lap length of overlap joint acc. to section 3.2.4
d, nominal diameter of the Tension anchor HZA-R{HCR)
i, selected lap length.

This shall be set at a minimum of /, and a maximum of 80 d,.
i lemgth of the smooth shaft of the Tension anchor HZA-R(HCR)
ez total embedment depth
[ concrete coverage on the front side of the existing rebar

foan Design value of the bond strength under fire exposure
[y B existing thickness of concrete slab

Table 5:  Design value of the resistance for steel failure Nrg s cewinde
depending on fire-resistance rating

Fire-resistance rating
Tension anchor R30 RE0 Ra0 R120 R180
kM kM kM kM kN
HZA-R /| HEA-HCR M12 300 12,0 5.0 3,0 21
HZA-R | HZA-HCR M18 40.0 15,0 7.5 6.0 47
HZA-R | HEA-HCR M20 80,0 350 15,0 10,0 7.3
Injection system Hilti HIT-HY 200-R for rebar connections Annex 8

Design value of the resistance for steel failure Mp, ; cownss
depending on fire-resistance rating
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HIT-RE 500 SD The Hilti HIT-RE 500 SD Rebar series of anchors, were subjected to tests

rebar utilising the heating conditions of DIN EN 1363-1, as reported under the
reference MFPA GS 3.2/09-122 The performance ratings given in this report
are as follows:
Table 2:

Critical temparature dependent bond stress, Tyt for Hilt HIT-RE 500-50 injection adhesive in
relation to fire resistance times of 30 to 240 minutes and the reguired minimum concrete coverage, ©

Conoreis I Critical, tn_m_pEl mtum-ﬂapan-dpn_t bond stresses, Ty, for
coverage Hilh HIT-RE 500-50 |n]g-ntlun adhesive
in relation to fire resistance class
[ F30 FEO Fan F120 F180 F240
[rmm] [Mimm [l [M/rrvm] [M ] [Mimm?] [Mimim™]
10 0
20 048 - 0
30 0.65 o 0
40 0,88 048 B
50 1.21 0.62 0
60 1,63 0,50 0,51 -
70 2,18 1.04 0,65 045
80 288 136 0,83 0,81
N ag 305 1,75 1,08 0,77 0,45
7. 100 .38 2,26 1,36 0,87 0,55
110 7,26 2,03 I 1.23 0,87 0.47
120 878 37 2.1 1.55 0.84 ESs
130 4,91 2.81 1.86 0.58 064
5 140 6,35 350 247 1.18 0,78
150 | 822 4 58 312 1.43 0,82
160 11.00 10,65 £ 4 3,54 1.73 1,04
170 745 487 2,10 1,23
180 11.04 B B27 2,54 1,44
190 <1.00 7,81 3,07 1,88
200 899 3.7 1,99
210 445 2,34
220 5,44 2,75
230 B 58 3,32
240 706 3.78
250 9,64 4 .45
260 11,00 11,00 11,00 11,00 . 523
270 .14
280 11.00 121
2a0 B4t
I 300 885
310 11,000
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Table 3.1:

Maximum connecting force of rebar as per German Standard DIN 1045 — 1988 concerning AN-
CHORING during exposure to fire in relation to fire resistance times from 30 1o 240 Minutes

Nominal Drll Maximurm Anchorage Maximum force in rebar in conjunction with
rebar hole force depth Hilti HIT-RE 500-3D (Yielding paoint f, , = 500
diameter | dlameter in rebar ' Wimm®) as a function of fire resistance class
& g Famu £ F30 | F&0 Fo0 | F120 | FiBD | F240
[mm] [mm] [kM] [mm] [kM] | [WM] [kM] | [kW] | [kW] | [kN]
g5 138 | 057 019 | 008 0 a
80 | 238 | 102 | 047 (026 | 8 [ a |
g5 287 158 | 483 | 0585 0,12 fi
118 a0 | aer | 171 114 | 044 | 018
g \5 1428 145 1436 | 712 | 401 | 274 | 123 | 089
178 14,36 Ba0 5,86 262 1,52
200 | 1438 | 1100 | 457 | 28 |
215 1456 | B.27 | 348
260 1436 | 786
300 14,36
; a0 284 127 | 080 | 033 o o
| 100 ESE 245 | 131 pas | o4 i
120 1068 444 | 248 | 188 | 0GB | O3
140 | 1787 7795 | 438 | Fpa | 1335 | o073
50 1 27 44 166 Zid4d 1186 | BSESS | 447 | 2 1,15
180 2244 | 1581 10.7H 464 264
210 | 2244 | 172 | 708 | 385
L 230 I ! 2he4 | 086 | BT5
270 2244 | 11,88
10 22 a4
88 580 | 283 132 | 083 | 018 i]
120 1278 | 533 | 307 | 201 | 089 | 037y
145 23,16 | 1068 | 602 | 412 | 184 | 103 |
170 3231 | 2048 | 1152 | 7EE | 348 | 303
12 18 1z 200 3251 2324 | 16460 | &85 | 3E9
225 3231 | 2687 | 11.55 6,28
240 1231 | 1586 | 828
285 3231 | 18,10
325 32,31
110 1082 4 05 2,55 1.70 0,81 G20
BT 2450 | 1087 | 613 | 418 | 185 | 108
170 3m.12 | 2350 | 1355 | BR0 | 407 | 237
_i8E | 4388 | 3076 | 1885 | 1336 | 575 | 332
14 18 4388 215 4388 | 3436 | 2653 10,87 &,08
238 430 | 2614 | 1882 | AaD
255 d3sa | 2468 | 1280
285 4388 2500
356 | 4390

Commers: Intermadiate values may be oplainad by near inkerpolation. Extrapolating is not parmited
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Table 3.2:

Maximum connecting force of rebar as per German Standard DIN 1045 = 1988 concermning AN-
CHORING during exposure ta fire in relation to fire resistance times from 30 to 240 Minutes

Nominal Crrill Maximum Anchorage Maximum force in rebar in conjunction with
rebar hole force depth Hilti HIT-RE 500-SD (Yielding point f,, = 500
diameter | diameter in rebar Nimim®) as a function of fire resistance class
o dy FuTs t F30 | F60 | FS0 | F120 | F180 = F240
[mm] [mm] [kN] [mm] [kN] | [kN] | [kN] | [kN] | [kN] [kN]
' 130 2258 | 942 | 530 | 381 1,56 | 080
| 180 817 | 21,33 | 1192 | 815 | 385 | 21
188 5745 | 4069 | 2822 | 1948 | 820 | 458
o - g 230 | 5745 | 4757 | 3850 | 17.08 | 9,20
260 | 5745 | 4365 | 2551 | 1310
265 ' [ | 5745 | 33,70 | 1714
T | " 5745 | 3,55
350 57,45
160 | 4897 | 2667 | 1493 | 1018 | 458 | 284
200 7861 | 8431 | 3873 [ 2750 [ 1142 | 848
290 80,75 | 6814 | 5255 | 4132 | 1738 056
i a8 66,76 255 BO76 | 7E.7T4 | 6551 | 3822 18,00
275 8976 | 7934 | 4904 | 2545
285 | | po76 | 8288 | 3572
335 , 80,76 | 6206
375 85,76
200 9577 | B7.50 | 4841 | 3437 | 1427 | 810
260 138,85 | 191,09 | 91,80 | ¥7.67 38 85 20,81
288 14025 | 115,41 | 9592 | 8189 4402 | 2250
- i i 285 | 14025 | 121,84 | 107.81  eoo4 | 3771
0 140,25 | 12947 8154 | 57,11
' 125 | 140,25 | 104,50 | 70,07
a7 | 140,25 | 108,54
410 | ) 140,25
255 183,40 | 147 72 | 12278 104,62 | 58,35 28,80
275 205,52 | 165.84 | 14450 | 125,04 | 7846 40,71
300 220,78 | 19748 | 172,54 | 154,58 | 106,11 6215
330 226,70 | 205,72 | 187.76 | 130,28 0521
- " By , 355 ' ZRR,7S | 21540 | 166,93 | 12286
L] 779,79 | 138.52 | 139,45
— #15 | 229,79 | 158,21
455 ) | 228,79

Comments: Intermediate valuss may be aplained by linear inerpolation. Extrapolating is not permitied.
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Table 3.3:

Maximum connecting force of rebar as per German Standard DIN 1045 — 1988 concaming AN-
CHORING during exposure ta fire in relation to fire resistance times from 30 to 240 Minutes

Maminal Dl Maximum Anchorage Maximum force In rebar in conjunction with
rebar hole force depth Hiltl HIT-RE 500-SD (Yielding point f, , = 500
diamoter | diameter in rebar Mimm®) as a function of fire resistance class
@ dy Fon { F30 | F60 = F80 | F120  F180 | F240
[mmi] [rmm] [kN] [mmi] [N} | [kN] | [N} | [kM] | [kN] | [kN]
2o 249_.3_? 20873 18187 | 168146 | 10653 | 50,10

305 268,53 | 22837 | 20037 | 180,15 | 125,59 | 76,01

325 | 2082 | 253.27 | 22521 | 205,01 | 15047 100,89

i r m_— B0 | 25082 | 268,76 | 248,55 | 19407 | 144,48
=80 200,82 | 273,43 | 218.80 | 169,32

28 | 20082 | 2a7.ss | 18788

840 290,52 | 243,96

0 In 200 62

20 1510 | 274 50 | 243,33 | 22087 | 160,23 | 105,18

| 338 33004 | 20524 | 28406 | 24161 | 18102 | 12583

350 359,04 | 31597 | 204,80 | 26234 | 201,75 14685

- o AL 185 356,04 | 333,18 | 31072 | 260,13 19504
405 350,04 | 338,37 | 277,78 23260

420 , 356,04 | 208 51 | 243,42

455 350.04 | 305,83

505 350,04

Comments: Intermediats valuses may be oplained by linear interpolation. Exdrapolating is not pamitied
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Table 4.1:

Maximum connection force of rebar as per Eurocode 2 - 1982 concarning
ANCHORING during exposure to fire in relation to fire resistance times from 30 to 240
minutes

Nominal Drill s ximum e Maxirnum force 0 rebar In conjunction with Hilti
rebar hela foren '"l‘m"“'“ HIT-RE 500-SD (Yielding point f,. = 500 Mimm*) as a
diameter | diameter  in rebar function of fire resistance class
dia .} For L F3o FBO Fe0 | F120 | F180 | Fas0
mm mm (1] mm kN KN | KN kN kN ]
! 65 138 | 067 | 079 105 | 0 0
- B0 FET) 102 | 047 126 2 0
| 1] BT 168 oas A8 | 0.2 ]
L 114 7.0 07 1.71 118 | 044 | 018
] 1619 | B15 459 14 141 L]
3 w L 1610 | 999 | 878 | 254 | 170
[ — %08 | 1818 | 1238 | 508 | 388
220 1618 5 G5 38z |
28 16 l! B 57
aps 619
| 80 FIT) 127 LT 033 0 [
‘ | G | ses 245 | 1M | 085 n3a o
20 1hee | 44 Taf 088 03l
[Ti] .'_'E_?ET ) 2l 4 18 FE ] 1.33 Q.73
[ 2538 16.08 A0 570 .58 1.50
his - il 2535 | 17831 ) 121 512 | 283
220 i 2625 | 2055 | 8p@d | 478 |
| FEL] 2628 | 1180 630
480 #5339 | 1386
20 e - FEET]
[ a4 580 252 132 863 | 0318 | o
14 127 | 533 [ 2O7 | 201 082 a7
148 2116 | 1088 | BO7 417 184 103
1@ 3647 | JA9 | 4 1613 | a4l 256 |
12 "0 3642 T | 3842 | 2738 | 0B | BaY 4.74
[ 228 ¥A2 | M 14 18 756
0 ¥4 | en | g8
295 384l Fal « B
| 338 - E 3642
] T e TOEZ | 484 755 170 | OE [
140 | 2480 | 067 | GI3 | 418 | 1M | 103
110 %912 | 2350 | 13BE | @20 4067 237
185 | 4834 | 3580 | 2ads Fos | 717 FE |
14 18 4q.58 FEL] BEE | B30 | M | 1348 7
250 [ | #a%8 | 4344 | 2230 | 1154
265 45 58 1
30 = 4058 | 3188
350 | a5 58
’ 130 258 | B4l 530 3g___ 15 o B0
=] |17 a3 | 1185 | BI1S | 365 Zi1
190 35,78 SAs | iy | 1% [ ]
| 310 | BATS | 4808 3651 | 275 128 | 632
% o | BT 240 BA75 5310 | 4412 | 2088 | 1104
265 | - B 704 | 3370 | 1714
/O | 8475 | 4200 | 2217 |
5 = | | BATE | 4484 |
365 | | 8478 |

Comments. . intermediate values may ba obfained by linear intarpelalinn E':‘lr;;hﬁn 15 7Ot pimitiad




Table 4.2;
Maximum connection force of rebar as per Eurocode 2 - 1992 concemning

ANCHORING during exposure Lo fire in relation to fire resistance times from 30 to 240

WF Report No 401715 Issue 2

minutes
. SR = aa
Mominal | Dl Maximum Anchorage | Maximum force in rebar in conjunction with Hilt
rabar hale force depth HIT-RE 500-S0 (Yielding paint f,, = 500 Nimm”) as 3
| diamater diameter  in rebar functinn nf fire recdebances rlaee
dia. [} Fur L F30 | Fso FS0 | F120 @ F180 | F240
mm mim kN mm kM kM kH kN kN kN
160 4897 | 2867 | 1483 | o8 488 2184
200 7881 | 5431 | 3Ty | 750 | 1142 | Bas
— 40 10118 8186 | 6637 | 5515 | 2810 | 1380
a7 0118 | 871 TEBE | 4558 Pk ]
- = T 295 : 0176 | 9318 | 6288 3672
310 | 10118 | 7323 4589
ass i0is | METE |
[ 3 101 18
200 8577 | 6789 | 4841 | 3437 | 1427 | 810
250 13896 | 11108 9160 | /767 3988 | 2081 |
[ ais | At | 13289 11340 | 9917 | €130 | 8
38 18808 | 13812 | 2508 | Bf2 | Bale
" o e 330 — | 15808 | te686 | 10882 7434
[ a3 WA.08 | 12177 | BT
380 [ 15808 | 12837
430 | 138.08
[ 255 | 18340 | t4r72 | 12278 | 10e82 | 5838 | 2880
278 205 52 pli - 144 B0 126 B4 Ta 48 0T
[ 328 | 25802 22573 20018 | 18223 | 13375 8068
360 |EO2 | MBS 2093 | 17248 1200
= - i 380 I 25000 | 24305 19458 15051
395 i | 26002 | 21116 | 187.00
440 25002 | 21600
480 = 1 ' 8602
[ | 0 4067 | 20073 | 18767 | 146 | 10603 | 8010
325 29341 28327 | 22521 | 20601 | 16047 | 10089
355 32782 | 20050 | 28254 | 242733 | 18780 | 13822
ARE 30782 | 20086 | 27005 | 22512 | 17854 |
» - =R 410 | 32782 | 51075 | 25632 20884
A25 | i 32782 | 2748 | 2263
| 4m | ¥ i P7EZ | L
[ s | | 32782
[ 320 31990 | 27450 74333 | 72087 | 16028 | 10816
[ 386 | 36748 | 12288 | 26171 | 2mmd% | J0BER | 18367
| 385 40471 | 30435 | 33318 | 31072 | 25013 19504 |
415 40471 | 37464 | 35210 29160 23651
W i N e [ | 0471 | 38675 | 32816 | 27107
455 40471 | 34685 | 20180
500 | 40471 | 35401
0| I e T 0T

Commants Intarmediats values may be obtainad by linsar irterpolaton. Extrapolating s not permitied.

Page 73 of 91



WF Report No 401715 Issue 2

Page 74 of 91

Table 5.1:
Force maximale de ou dans la barre selon NF-ENV 19881-2-2 : 195502

( Eurocode 2 ) sous tenue au feu pour I' ANCRAGE de barres d'armature en
fonciion des résistances au feu de 30 & 240 minutes

|-DI-||||H|I Diamétre | Fares | Langueur  Force maximale de barre pour Hili HIT-RE 500-SD
nominal de i imala de {limite &' étirage fx = 500 Nimm® en fonctien des
dufar HA | forage | de barre | scellement  classes de réslatance au feu
dla. D Far L F30 | F60 | FS0 | F120 F180  F240
mm mm kN mm daN | daM | daN | daN | daN  daN
[ o | &7 1w | s T .
B | 235 102 a7 26 0 _?__d
[E) a7 | e B [ X | B
118 T | 30T 171 114 44 i
150 | k8 g5 | 450 3 11 BD
. o e N S e | 99 675 | 24 .
08 | 1618 | 1238 508 288
2 = == 1618 B85 |
i) 618 BET
[ 308 = WELIT
BO — a04 127 [ =] 0 3
100 i) 245 131 86 FT]
120 | 1008 | ddd 246 106 ] 31
M0 | /87 L] 438 k] 7
188 2520 | 1500 B5a 578 28 130
1o L . T8 = 3570 | irer | 2@ | €13 293 |
220 282h | 2068 ) an |
235 - FEFT] 1180 830
280 | ; | 539 | Tame
320 2829
85 EBD | 3 132 [F] L] 0
120 1279 | =3 | 207 200 | 37
145 2118 | 10ed aE | aiz 184 03
180 3642 | M2 MBS | Wz | 441 —‘ﬂ—
[ 12 £ 3342 il 32 | 2738 ek B47 ATd
23 & 342 3101 1418 e
350 642 13 5]
T | | 34 7143
[ s 354
[ 1 ] 4f5 255 | 170 B 20
[ w0 2460 1087 Bil e 186 03
170 3912 | 2380 | faas 820 407 FETd
L5 4953 | 3580 | 2469 1708 TiT 410
1 18 4986 | 5 4558 WA | 314 | 1 Tie
250 4DBE | 4344 | 2033 | 1184
368 age8 | 2048 | 1600
310 | | _awis_ 3158
, ELT T = 4G0E
| I | 1 us_rg_ FTH 153n 3a1 156 _ziﬁ___
1680 41 1 15 1 365 11
| L EETH | 3792 | 2845 | 1725 735 | %
210 G475 i gma | 9120
18 20 TS 24 B473 | 5310 2412 Z08s 108
265 BaTG | 5704 | daro | ifia |
- | | Ba7S | 4200 217
228 | 6475 | a4Ba
188 | Ba7E

mm:mummnAMﬁnmmeHnEﬂmﬁmn:mwm
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Table 5.2:
Force maximale de ou dans la barre selon NF-ENV 1991-2-2 : 1955-02

( Eurocode 2 ) sous tenue au feu pour I' ANCRAGE de barres d'armature en
fonction des résistances au feu de 30 a 240 minutes

Diamétra | Diamdtrs Fores Longusur Force maximale de barre powr Hi HIT-RE 500-8D0
nominal de maximals de {limite d° étirage f,x = 500 Mimm?) en fonction des
du fer HA | forage de barre  scellement nlamsrs dn rRsistanee ai faa
dia. D iz L F30 | Fe0 | FB0 | F120 | F180 | F240
mm mm KN T daN daN daN dan daN daN
160 4RGT | 2867 | 1483 | 1018 | 458 L
i TBE 5431 373 | 2180 1142 | 648
240 10118 | 8198 | B&37 5515 3810 | 1380
W | 10118 | BT1) | 7588 4558 | 2338
w W iy % 10118 6316 | 6286 | 3a72
3 0118 | 7323 | 4868
) 10118 | 76T
35 10118
Z00 9577 | 0783 4BA) 3437 | 1aZ7 B0
250 1ABEES | 11708 | 91'5]‘ | 7787 JEBE 2081
275 15809 | 13268 | 11320 | @917 | €130 | 3181
| ” % - ang 19008 | 13012 | 12508 | &TZz | sane
| 330 ) 15603 1 SBED 10882 TA¥E
38 = 15000 | 12177 | AT
560 15808 | 12822
430 15804
| | 258 | 8340 | 14772 | 12278 10482 | 5835 | 2880
275 20657 | 16084 | 14400 | 12604 | 7846 4071 |
as 25002 | 22513 | 20010 | 18273 13375 | #0es
380 25002 | 73886 | 22083 | 17248 | 128%
- « o2 e 2002 | 24306 | 10458 | 15051
asf /e | 21118 | 15708
440 i 25902 | J1RBE
430 5802
200 | 2an87 | 20973 | 1M\6T | 1616 | 06a | 5910
126 28041 | 28027 | 23521 | 20501 | 15047 | 10089
| | 355 | 12782 | 28059 | 26254 | 24233 | 14780 | 13822
32782 | 0688 | J7oes | 22512 | 17854
- : L WAz | 3075 | 25622 | 20004
425 3378z | 27488 | 2530
aTa | ' . 32782 | 26128
| . 50| ; 2782
| 320 30 | 77450 | M3 | 2oE7 0 e0ds | 05w
355 36748 | d2amm | 29t | 25925 | 20868 | 15387
388 40471 | 36435 | 33318 | 3072 | 25073 | 19504 |
415 AETY ITeBa | 35319 28180 3851
“ o 404 0 AATY | 38675 | m618 | 27107
448 a7y | esEn | 80
500 4047 2sa
540 | 0s7 |

Rermanue MHmmm-ﬁBtMUﬁp-mm Exirepoistion n'es! pas perrmis
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Maximum connection force of rebar as per Austrian Standard B 4700 - 2000
concarning ANCHORING during exposure to fire in relation to fire resistance times
from 30 to 240 Minutes

e Maximum force in rebar in conjunction with Hild
rebar hale force . HIT-RE 500-50 {Yielding point f,. = 550 Nimm* as a |
dismetsr | diameter  in rebar function of fire resistance class ‘
dia. D Fir L F30 | FE0 | F80 | F120 | F180 | F240
mm mm kN mm KN KN kN kil kN kN |
e (-] 15 0.7 0.19 0.06 [1] [
B0 FE ) At 047 ] [ 0|
o 287 1.68 L] [ 0 |
— 3| 10 YA | 114 0.ad o1a_|
185 1781 833 524 158 181 o.82
8 2 T 1w iTE1 | 1273 | 663 367 211
210 T8l | 13 | & ERL
37 1781 770 4,20
FEi] 17.89 8.4
10| = e REET]
B0 | 294 | 137 0% | 033 ] a
4 568 245 1.9 085 u24 o
120 1068 | asd | Z48 168 068 a3t
140 1787 | 179 4 38 FET] 153 073
170 3783 | 1570 | 06w 857 259 1.55
w | nu ne2 — T | IR 3 (8 &% AR
[ FrE] P T ! 235
L — [ 3TAT | 443 | T4
754 1 ] 2T 52 15.08
125 i e
@ a0 | i 132 o83 78] o
120 1279 | 53 2897 T 7] 0ar
145 2376 | 1068 | 6 412 184 103
W 4007 | 784 | 1608 1ii 5.51 31T
| 12 L =007 220 | 4007 | 3153 | 2479 W4y | A7)
245 4007 | 3818 173 | w05
F 40 KL
‘ 305 e 40.07 | 2534
545 4007
110 1062 468 255 70 081 | DX
‘ [ w0 2400 1087 613 a1 [V T
70 334 | 2350 366 0 G20 407 237
205 5054 | 4044 2083 | 2167 | am 501
14 18 54 54 235 54 54 A4 04 318 16.52 Baz
60 _ Ghbe | AB38 | 707 _| 137
215 - 5484 | 3878
420 S48 | 3E2
360 = 54 54
I 130 | 2759 .42 5.30 381 158 | oD |
180 37 | 03 | 168 | 8IS 385 211
180 a3 | 2MaK | 1rg8 | TAL | 4m
‘ 2ih_ 7123 | BNl | 4206 | 3308 | 1380 7E4
18 | 0 .3 288 L IETE Ezal | 2017 | 144
[ 2% na3 | Bad7_| WE) | a0 |
290 | B 5 I 2628 |
3% 1 g3 | 503
- | 378 | i

Commens [nermec:ate vaiues may be cbianad by knear nierpolahon. Extrapolabng = not pemmitiad

Page 76 of 91



WF Report No 401715 Issue 2

Page 77 of 91

Table 6.2;
Maximum connection force of rebar as per Austrian Standard B 4700 - 2000

concerning ANCHORING during exposure to fire in relation to fire resistance times
from 30 to 240 Minutes

Nominal oril azimum Anehorsge Maximum force in rebar in conjunction with Hiltl
rebar hole force Siath HIT-RE 500-SD (Yielding point fy, = 550 Nimm*} as
diameter diameter  in rebar a funefion of fire reskatance clara
dia. ] Fur L | F3 | Fe0 | F80_| F120 | F180 | Fa40
. mm | kN mm WN | kN kN kM kN KN
T oA 160 4897 | 2687 | 1493 | 1018 @ 456 | 264
200 | TE81 | 5431 | mT 3780 | a2 | s4a
240 104 26 25 | 8837 | 5515 | 360 | 1380
‘ | 255 1130 233 | T84 | 6551 | 32 | 8o
it i M1.30 2B 111 30 Gr a7 Ba 25 5585 04T
D) ] 11130 | 10007 @977 | 4223
s | — | T |13 s3e0 | seos
370 11130 | @718
T as | 11130 |
210 10850 | 7959 | 5033 | <473 | 1835 @ 1026
‘ 280 18381 | 12452 | 10426 | B9G6 5027 | 2554
| it [ 188 0H _'Iﬁl:l--ﬁ 140 19 12560 BE 24 50 .48
335 18809 | 17964 15705 | 11786 | 8183
. " i 355 | A0S 17502 | 136562 | G982 |
| 18800 | 14201 | 11330 |
i a5 = ; = 18808 | 15373 |
455 B 18806 |
240 | 166% | 1228< | 9984 | E27Z | 918 | uo8e |
300 1850 | 18594 | 1B178 | 14402 | So4R | S5E20
'__.B;.]E | e50.ag _.__E_E.’.:lﬂ- 18805 | 181.21 13576 | Ddad
| 385 75042 | 22815 | 21231 | 18688 | 11588
» o e 340 1 | 2s04z | 23823 | weeve | 114
| a8 25047 | 2083 | 16702
[ | 204 | 21367
850G ! 25042
Fo 24087 | 20673 | 18167 | w148 | wesa | sen |
350 33696 20687 | 16876 | 34BB5 | 10407 | 14444
380 3080 32970 | 28384 | 27343 | 21890 | 16932 |
I~ o o0 a0 418 36060 | 23718 | 11897 | 26244 21288
438 3050 MBS | TR XATH
| 488 080 | 1220 | xae
| 4ps , 1 WOBH  312W
: 535 | ==} 360 80
f | | %o 31910 | 27450 2433 22087 | 16028 | 10518
400 | 47960 | 38509 383197 | 33146 27067 | 21578
| 415 44818 | 40582 37484 | 35216 | 29180 | 23851
5 44519 41811 3AAR | 33307 | 27704
- - . 470 | 44510 42822 | 38783 | 31284 |
a5 | - 44519 38838 | 33337 |
| s | | ] 4570 | s
510 | = ] aas19

Commanis .Inmrnedlu;;nlun may ba cbizined by inear inlerpoiation. Extrapoiating s nol permitiec
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Table 7.1:
Maximum connection force of rebar as per British Standard BS 8110 : 1 — 1997

concerning ANCHORING during exposure to fire in relation to fire resistance times
from 30 to 240 Minutes

Mo inal Dl Maximim Anchorsge Maximum force in rebar in conjunction with Hilt
rahar hals force HIT-RE 500-50 (¥ielding point f,), = 450 Nimm?) as a |
diameter | diameter | in robar _I function of fire resistance class - |
dia. ] Fut [ L Fi0 F&0 Foo Fi20 | Fi80 | F240 |
m mm | KN - | mm kN KN kN kN N KN |
= i ) | BE 133 | 0&7 019 005 a i
[ 5O 235 1.04 047 | 038 [{] ]
| 1 387 | 188 0.38 0.55 o1z - =
118 730 | 36T B 11¢ | 044 g.u
1 16 73 CRE] a.50 ERT] 141
| = W T 1%_ 513 D99 | 675 294 | 170
| - [ 18/3 | 1238 | 508 | 266
_ =1 L 1573 a9 Y H
;85 15.73 857
208 > 1573
M 284 127 058 @ 03 o | |
100 5HR 745 13| nBs g4 | 4o |
120 066 | dad 228 158 [T 23|
140 17.67 L] 438 | 288 1.3 [ I
[ 165 74 58 18,08 850 570 2 58 155
- " ek T 2458 1783 | 1210 ] 201
| &0 | 1 | 2488 | 3066 | @86 | 478
| FET _24.58 11.80 830 |
- 260 | 74 38 1288 |
| a0 | | 24 58
"~ §5 | &m0 | K2 E- T K] [
120 123 5§13 291 201 1 o3 1
145 238 10 &8 6 02 412 1 B4 103
f | 17% 3523 | Zege | 120 | AOd 3G | 228
F w | 35 20 ¥H | Zie | BaT o
20 5 3539 | 2804 | 1280 | B30
250 3530 1613 | ame |
780 3539 w7 |
30 35 38
| 7] | 1e.92 65 255 10| GE 1]
[ 140 4 80 1087 | 613 4.8 185 103
[ 3817 | 2380 | 1385 | B30 447 23
[ [ 180 | ag17 | 3318 | 22137 10 | 643 | 389
14 1’ 4817 | 225 48,17 .20 MM | 1348 T34
| 245 . 4817 | 4102 | 2020 1054
‘ | - I &7 T 707 | 1378
305 | 4T 25 58
— ;] 345 8 17
| | 130 | 225 | 542 530 361 158 DAQ
I 160 | ¥\AT | 1.3 1185 H.% 358 FX ]
150 65 78 R | 154 T 705 4.12
205 [i¥F] 4521 | 3374 | 2478 | WD1A 573
18 o 1] 62 &2 { 240 &3 52 5310 | aa1x 20.B8 17 04 |
240 B2 52 8517 1] 1872
- 275 B282 @ 3523 @ 303§ |
R H] | [ | Ay 7]
| 360 | | ] | "]

Cammeants  Intermed ale values may te obtaned by inear interpolation. Extrapolating & not permited.
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Table 7.1:
Maximum connection force of rebar as per British Standard BS 8110 : 1 — 1997

concerning ANCHORING during exposure to fire in relation to fire resistance times
from 30 to 240 Minutes

Mo inal Dl Maximim Anchorsge Maximum force in rebar in conjunction with Hilt
rahar hals force HIT-RE 500-50 (¥ielding point f,), = 450 Nimm?) as a |
diameter | diameter | in robar _I function of fire resistance class - |
dia. ] Fut [ L Fi0 F&0 Foo Fi20 | Fi80 | F240 |
m mm | KN - | mm kN KN kN kN N KN |
= i ) | BE 133 | 0&7 019 005 a i
[ 5O 235 1.04 047 | 038 [{] ]
| 1 387 | 188 0.38 0.55 o1z - =
118 730 | 36T B 11¢ | 044 g.u
1 16 73 CRE] a.50 ERT] 141
| = W T 1%_ 513 D99 | 675 294 | 170
| - [ 18/3 | 1238 | 508 | 266
_ =1 L 1573 a9 Y H
;85 15.73 857
208 > 1573
M 284 127 058 @ 03 o | |
100 5HR 745 13| nBs g4 | 4o |
120 066 | dad 228 158 [T 23|
140 17.67 L] 438 | 288 1.3 [ I
[ 165 74 58 18,08 850 570 2 58 155
- " ek T 2458 1783 | 1210 ] 201
| &0 | 1 | 2488 | 3066 | @86 | 478
| FET _24.58 11.80 830 |
- 260 | 74 38 1288 |
| a0 | | 24 58
"~ §5 | &m0 | K2 E- T K] [
120 123 5§13 291 201 1 o3 1
145 238 10 &8 6 02 412 1 B4 103
f | 17% 3523 | Zege | 120 | AOd 3G | 228
F w | 35 20 ¥H | Zie | BaT o
20 5 3539 | 2804 | 1280 | B30
250 3530 1613 | ame |
780 3539 w7 |
30 35 38
| 7] | 1e.92 65 255 10| GE 1]
[ 140 4 80 1087 | 613 4.8 185 103
[ 3817 | 2380 | 1385 | B30 447 23
[ [ 180 | ag17 | 3318 | 22137 10 | 643 | 389
14 1’ 4817 | 225 48,17 .20 MM | 1348 T34
| 245 . 4817 | 4102 | 2020 1054
‘ | - I &7 T 707 | 1378
305 | 4T 25 58
— ;] 345 8 17
| | 130 | 225 | 542 530 361 158 DAQ
I 160 | ¥\AT | 1.3 1185 H.% 358 FX ]
150 65 78 R | 154 T 705 4.12
205 [i¥F] 4521 | 3374 | 2478 | WD1A 573
18 o 1] 62 &2 { 240 &3 52 5310 | aa1x 20.B8 17 04 |
240 B2 52 8517 1] 1872
- 275 B282 @ 3523 @ 303§ |
R H] | [ | Ay 7]
| 360 | | ] | "]

Cammeants  Intermed ale values may te obtaned by inear interpolation. Extrapolating & not permited.
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Maximum connection force of rebar as per British Standard BS 8110 : 1 - 1997
concerning ANCHORING during exposure to fire in relation to fire resistance times

from 30 to 240 Minutes
Homiral " Dmi Maximum Maximum force [n rebar in conjunction with Hifti
rebar hols forea "“"‘d.'""" HIT-RE E00-SD [Yielding point ., = 460 Nimm®) as a
dismeter  diametsr 0 rabar pth function of fire resistance class
 dia. D Fur L F3I0  FE0  Fo0 | F120 | F180  F240
e mim kM mem h kN kW kM i kM
160 4397 | 2647 M5 | 1018 4,58 284 |
200 7561 | 6431 | 873 | 2780 | 1142 | 848 |
35 8831 | 7a .'d':l %_H__ 51,68 2360 | 1280
- ot | : 88l 7242 | 4273 | 2143
L 290 1 BA 3t | BAFO | 5841 | 380
o8 | 1 B831 | G577 | 4223
| — - 983 | 7B
300 [~ ET
| | 300 0677 678D | aBa&l | 3437 | 1437 | B0
| 25 1396 11108 9180 | 7757 | 3988 | 2081
Zro | 15381 12837 . 10888 485 | | 6.8
: 300 153 59 1380 12077 B2 890 48 58 |
- - e 328 15981 | 14237 | 10450 70.07_| [y |
340 i 15381 | 11748 | -] E_'
a3 15363 12180 |
424 | 15587 |
25 | 13145 @ W0ZS | 7h4i A288 | 8PS e |
25 1SE84 12442 | 10280 | 0E58 | 4484 2308
[ T8 18288 | 183.12 _ 14130 | 125 g317 | 4508
- - e 324 16288 17517 | 15045 | 11704 | 7847
8 | 9288 7380 | 13608 | ar
a0 | | 1968 | 15090 | 11234
| [ 406 = 10268 @ 15568
| [T ]
FI 18340 14772 | 12278 | oAB2 | 5695 2880
280 2105 17537 | 15043 | 13247 | B399 | s34 |
20 ZE1ET | 21960 | 19468 | 178 12823 | BAIS
12 @ T ﬂ BE1AT | 22784 | 20AA7 | 514D | 11733 |
i)
05
L ‘ EE ¥as2
40 47 30323

b

r:mm Intermadhate valuse may be oblaines by linear lntﬂrpnhum Extrapolating (s nul puﬂ-m
Table 8.1:

a_'
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Maximum connection force of rebar as per Singapore Standard CP - 65 : 1999
concerning ANCHORING during axposure to fire in relation to fire reslstance times

from 30 to 240 Minutes

Mominal  Drill  Maximum
rebar ;511

'ﬂﬂm

Maximum force in rebar im conjunction with Hilki
HIT-RE 500-SD (Yielding paint F,. = 480 M/mm?) as

diamater dlaméter in rebar depth a function of fire resistance class
dia. o Fur L FX0  FB0 | FS0 | F120 | F180  F240
mm mm kN Imim kM kN kN kM kM 17}
] 138 oET 018 £.08 ] 8
BO a4 M 102 047 o028 a 4] |
B5 | 387 1 o8 | 013 D |
115 T F | 17 114 044 018 |
145 14.38 T2 a0 274 1.2 008
’ W 0 175 1438 | 880 | s@5 | 262 182
200 438 | 1100 a4y 2%
215 14.38 aar 148
260 1438 TRE
300 M
' BO FET) .97 058 BAx | O 0
| 100 ] 1.45 1.31 0.85 [FTH 3]
120 1088 444 | 748 158 0.68 a3
140 1787 | 778 | 438 ; i3 | 07
155 24 44 11 88 6.55 aa7 20 11§
10 12 #Ha 190 Ziad_| 1891 ib7a 400 | 284 |
210 _ 244 | 1731 7.08 T
230 2248 106A 576 |
270 2244 1188 |
3 - 2244
|05 #8372 302 133 | 043 | 0me
130 1235 788 4.3 204 | 137 084
155 2058 1518 .51 a8 | 261 1.50
TS ar.az 2407 14.20 BB | 4325 247
13 18 kL 310 e 66 25 | orr By |
T30 = - 1386 | 748
245 EEE] A7 | @81
250 T 3iEe | 2134
330 a7
130 .'E_I 56 .42 5,30 36 168 0 8
16D 3907 | 2133 | 1es 15 | 388 271
155 5745 | 4083 | 2827 | 1543 | A2 458
230 §746 | 4757 | s | 1708 | w20
1 o S 250 8745 | 4966 | 2581 | 1308
265 i 1 ___| 6746 | 337 | 1114
310 5748 | Mss
350 57 45
| 180 4887 ' 28T 453 | 078 & 56 254 |
P OB 5401 73 [ BE | 1142 Bad
0 8976 | 6814 5285 | 4132 | 1738 958
258 BO70 7674 | 6551 | a5z | 1800
» " il 775 80.75 | 7534 4004 | 2545
295 - BETE | BIBE | BT
335 BOTE | B39
a7s B.70

Comments * intermadiate valuas may be ablzined by near intarpalation Exfrapolzting = nol permitisd

Table 8.2:

Page 81 of 91
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Maximum connection force of rebar as per Singapore Standard CP - 65 : 1999
concerning ANCHORING during exposure 1o fire in relation to fire resistance times

from 30 to 240 Minutes
Mominal Dritl Maximum Anch Maximum force in rebar IH_mn]mcllnn with Hi
rebar hails force "I’ﬂ: e HIT-RE S00-5D (¥iglding point f,5 = 4E0 Wimm?] as
diameter dismeter  in rebar | a funetion of fire resistance class
dia o [ E F30 F&d FB0 | Fi20 Fi80 | F240
i mm mm kh mm q____ldil b kM [ kM kM
175 B527 | 4074 | 2420 | 838 | 720 418
| a0 G348 | 7400 | 0780 4545 | 1911 | 1081
| 235 | 10861 | 8535 | BB21 | 5660 2560 | 1368
265 WEST | 6201 | 7967 4834 | 23,57
i % s Z80 10881 | EBBT | BA35 | 3810
[ 304 — T | wme | 7ers | 4s4s |
350 | T o84 | BOEE
350 | 10881
200 @577 &7 B0 4F 41 34 37 1 14 37 B0
250 | 1388 11108 9160 | TIAT | 3988 | 2081
255 | 14025 11541 Hﬁ 81.58 ] ad 02 22,50
| 14023 121.84 | 10781 | o984 | IT.70
= o e 30| l 14025 | 12941 | 8154 | &701
325 140.25 | 10450 | 1007 |
370 . 14035 | 108.94
£10 14025 |
| =as 13148 | 10023 | 7B4Y | 6265 | 2080 | 14688
[ =280 15584 | 13442 | 10260 | 8688 | 4464 | 2108
i s 17583 | 4861 12679 | 11107 | 6865 | 356
308 17563 15581 | 4010 G788 | Sa1z
e b e 17583 | 16428 | 129187 | BAM1
s | 17563 | 1353 | 0783
360 | 17500 | 14137 |
43 = 176,63
D IA340 | 14772 12278 | 104832 | 5835 | 2880
- Z105 | 17507 15043 | 13247 | B399 | 44.34
: 00 29678 | taT 4l : 725 | 154.588 | 106.11 &35
330 22678 | 20572 [ 18v7e | 13028 | sam
| a " s T 22070 | 71540 | 'eA63 | 12288
370 . [ 230 70 ! 18152 | 13045 |
| 415 i | I Ta 188 21
455 L — | zmm
r 20 M0 | 27480 | 24333 22087 | 16028 | 10879 |
335 | 33584 20524 26406 | MI81  1BIOZ 19581
[ @m0 35004 | 31567 26480 | 26238 | 20175 14068
385 359.04 13318 1072 | 26013 | 18504
» " o 405 15004 | 33637 | 27708 | 22260
| T a@n = 1 | 35804 | 29851 | 24342
I | 35904 | 30863
505 P | 255 04

Gnmrn;nts - Intermedate values may be ablamed !:g.: limear intarpolstion Extrapalating is nod permitted
Table 9.1:
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Maximum connection force of rebar as per Australian Standard AS 3600 - 2001
conceming ANCHORING during exposure to fire in ralation to fire resistance times
from 30 to 240 Minutes [ yielding polnt f,, = 400 Mpa )

Mormdnal Dl | Maximum Anchorage Maximum force In rebar in conjunction with Hilti
rebar hole force Sacth HIT-RE 500-50 {Yielding point f,, = 400 Nimm*) as
diametsr  dlameter  inrebar | & function of fire reeistance class
dia. D Fur L FI0 P60 | FS0  F120 | F180  F240
mm mim kN [ mm kN KN kM (%] kN kW
i i 88 138 | 0E | 09 pos | o | o |
T8 734 1.02 0.47 0% _| © 0|
ET] 387 168 | 088 0 56 L T M
115 ] 347 17 114 | 0.44 018
b ] 12 B7 B 31,50 Z 38 1.08 ﬂ.ﬂﬂ__
' - e 70 1287 | 774 | 528 | 233 | 135
185 — | 1287 | o.74 410 234
210 | 12BT 5488 318
ibh 1287 720
| 280 1287
[ &l 20 127 08 | 03 1] [
108 § AR 246 | 131 0.55 oM _| 0 |
T o Y 243 168 088 | 03
140 17.57 776 | 438 Fx- -] 13 | o7 |
120 2011 1018 &7 aaz 178 1.00
" L a1 — 2011 | 1249 843 3G | 3213 |
I 05 20.11 1548 533 -
FFE] I ] 201 | BEd | 478 |
pIi] 1 201 1071
305 = . 20.11
E) 580 | 2% | 13 | od3 | OB g |
153 1279 | 833 = awr 201 DEd | D3t |
145 2318 | wes | Bm2 4f2__ 184 | 103
184 2885 10,00 .50 811 | 274 158 |
1 18 89 g5 | W5 | 2016 a2 | BIs | ams
FIE | 2805 37 | QaD 1]
235 205 | 1416 | 788
[ | Fr I 1 @8 | 1537
| | 315 | = 28 B8
| — 30 | 2258 | 04&d | 8% 361 | 15 | 08B0
180 3917 | 3133 | 168 | BiE | 285 211
185 5147 | 35.18 22 .38 1528 058 380
#5 Bial | 3937 | 302 | 1353 | Eph
" o o 240 5147 | 4412 2088 | 1104
255 | 5147 | 2817 | 1440
[ a0 — | a7 |
. 340 5147
f | | 160 2807 2687 1493 1018 456 Z64
200 a6 S 31 W7y | T 11.42 48
210 | 8042 | 6122 ABBA | 41 | N 788
240 Bl4? 6617 | E515 | 28610 | 138D
w B 804z 285 8042 | R4z @213 e
280 | B4z | 5248 | 27N
vl — a2 | 5605
> ' B0.42 |

Commenis  Inermediale values may De obned by Inear imerooiaten Extrapolating 15 not permited

Table 9.2:
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Maximum connection force of rebar as per Australian Standard AS 36800 - 2001

concerning ANCHORING during exposure to fire in relation to fire resistance times
from 30 to 240 Minutes ( yielding point f. = 400 Mpa |}

Nominal Dl Maximum | L Maximum force in reber in conjunction with Hilti
rebar hale force g 'F“':F HIT-RE 500-80 (Yielding point £, = 500 Nimm?} as
diameter diamaler in rebar a tunction of fine resistanca class
dis o Foi L F3a FBa Fad Fi20 Fi80 | Faa0
mm mm KN i kM W KM KN KM kM
175 E5J7 4074 | 2420 | 18338 720 | 4m |
200 8427 | 5674 | 4200 | 3029 288 | 713
220 ST31 | 7496 | 5780 | 4845 1911 | 1051 |
260 | 9731 | s061 | 8836 3507 | i8.13
o o e ars — | [wrm | erar _Saek . aiw
250 | Br31 | 8535 | 3811 |
323 ar.i3 8936
ara T |
FT ) 08 77 &7.88 4B 41 3437 | w2 a10
) 11305 8517 6580 | 5105 | 2172 | 1194 |
238 | 12500  ®813  70D4 | G481 | 2080 | is7e
zro 12560 10888 | W83 | 5088 | Z8.19
1 - s 290 125668 | 11213 | 7428 | 4104
o 125.08 Bl 54 5711
350 12506 | s1e8 |
60 B 125 00
s 137 45 100.23 T8 41 62 69 20,90 1488
240 14505 11474 | 0202 | 7720 | 3835 | 1o.m
255 16763 12628 | 10743 | 0172 | 930 | 2520 |
288 15783 | 136546 | 12075 | 7833 | az24
. - L 30 15783 | 14404 | 10252 | 0308
E o1 | 15783 | 11Toa | 7RaT
370 = 15TR3 | 12302
470 = f57.83
2= 18340 | 14772 | 12278 | 10432 | 5835 | 2880
[ 288 1448 | 15878 | 13384 | 11588 | 8740 | 3438
280 20580 | 17537 | 15043 | 13347 | 6390 4404
310 20589 | 13360 | 1Eaed | 1T17 | 7340
» » S 338 20688 | 19378 | 14481 | o074
[ 380 20580 | 18140 | 117.33 |
£ | 20889 | 18709
£35 205 B9
I ' | =0 31910 | 37480 | 24333 | 22087 | 18028 | 1085@
| 325 %170 | 28141 | 26034 | 22779 | 16718 | 112 n1
255 | 12170 | 2T | M525 | 10446 | 15157
%0 ar anm [ map | 3.0 | 381 | M35 | 18813
| | s 1170 | 26305 | 208.87
440 a2m | nor |
481 2170

Camments : Intarmediate values may 0@ obtaned oy inear interpolason Extrapolating i nol permitied
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Table 10.1:
Maximum connection force of rebar as per Australian Standard AS 3600 - 2001

concerning ANCHORING during exposure 1o fire in relation to fire resistance times
fram 30 to 240 Minutes { yielding point f,, = 500 Mpa )

Mominal Daill Maximum Anstioiage Maximum forca in rebar in conjunction with Hilt
sehar hale force HIT-RE 500-50 [Yielding point fyy = 500 Nimm?) as
diameter | dlamatar  in rebar depth a function of fire resistance class |
dia. D | Fur L | P30 reo | Feo | Fi20  Fie0 | Fae0 |
mim rm kM i kM L] kM kN kN kN
5 138 | D&Y | 016 | G605 | © § |
BO 738 102 047 o | o | ©
] 387 | 188 | 088 | Q&b 0.12 o |
15 | 7.3 aor 171 114 0.44 .12
1 | B0B | B16 | 455 | af4 | 141 | OED
. bid b | LT 1608 i | 24 | 170
206 | | weos | 1238 | B08 288
220 | | 18.08 au am |
285 — | il 1608 | BAT
= 305 18,08
BD 2@ | 137 058 | 033 ] [
100 E64 24k L3 pas T o
120 1083 444 2.48 188 co8 a0
| 1M iR 178 438 | 4ul 133 1]
185 2513 15.00 .50 .78 258 1.850
w 2 il 55 35193 | 1783 | 4218 | 842 | 203
220 ’ 7513 | coon | BER | 474
235 2313 | 1180 8.30
. I e r— | 2513 | 17
4 30 2513
B &80 202 | 1% 083 GEL) ]
120 1270 | B33 287 | 40 0.82 037
145 Zi18 | 1058 602 | 412 | 184 1.03
186 W | 2429 | 1489 1012 | a4 285
12 16 a8 210 3210 | 2738 | 2085 | a4 474
235 ¥ | Mo 14 18 758 |
F- == | 35,18 1913 ET]
=05 | W | 243
335 | == 35 18
' 130 2150 | 942 530 361 15 | 080
| 160 | 387 2533 11.88 B15 a8 FETI
160 5578 | 30G2 | 254 | 7.2 | 735 | 423
210 G434 | 4858 | 3a51 | I783 | 1139 | &R
18 3| Bt 34 240 | B4 | 5310 | 4412 7088 | 1104 |
a8 | LT ] 3BT | 174
»0 | T ead | a200 | 2T
325 R ad B4
386 - B4 34
[ | 150 4857 | M7 14,67 10 18 A5 | 284
200 T8 81 B431 | 373 | 2730 | 1142 B 40
236 100S3 | 7850 | 62%a | 6160 | 2380 | 1280 _
270 10053 | By | 75E8 | 4558 | M1
» e Lchud 250 — | wos3 | 8 5041 | 3283 |
10 10053 | TAZl | 4588
35 - | 10053 7353
350 | | 16057 |

::Tnmum intermediate ﬂmmmmmw-ﬁ'ﬂ interpolation. Extrapolating is not permitied
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Maximum connection force of rebar as per Australian Standard AS 3600 - 2001

concerning ANCHORING during exposure to fire in relation to fire resistance times
from 30 to 240 Minutes ( yielding point f,. = 500 Mpa )

Anchorage Maximum force In rebar in conjunction with Hilti i
HIT-RE 500-820 |Yielding point {,, = 500 Nimm?} as

Mominial ) Dl Maximum
robar hiole force

diameter diameter | in rebar depth a functlon of fire resistance class
dia. D s L F30 F&0 F90 | F120 | F180 | F240
mm | mm KN mm kN KN (] kN kN kN
- ! : 178 | 6637 | %074 | 2430 | 83 | 70 | 4 _
20 Uga8 | 408 | 5780 | 4545 1811 | 08
250 | 17164 9776 | BOSY | 6826 | 3507 | 1813
285 12164 | 10722  BaB7 | 515 | 3319
1 8 12104 308 | 2184 | 11008 | 7675 | 4848
|3 [ 7 = 12184 | 9198 | 108 ]
| 385 17164 | 207
, [ ws | = 12184 |
200 [ esry | 878 | 4841 | 3437 | 1427 810
250 13896 | 11100 | @180 | 7757 1886 208!
2rs _ 1sros | 13288 | 11320 | @817 8130 | nim
05 iST 08 138 12 125.09 ar i 5279
" . - 3% ! 15T.08 19869 | 100E2 7439
| a8 | 15708 | 12177 | 8T8
350 - 15708 | 12622
. | 430 157 08
i | 26 13148 | 10023 | 7041 | 6209 | 3080 | 1400
250 15564 | 12442 | 10260 | 8688 | 4484 | 2308
| 295 16704 | 16708 | t4614 13042 | 8801 5000
| o - I 9708 | 0000 | 16429 12187 | B3Y
250 10704 183 64 14121 10268
%65 0708 | 15574 | 11718
410 167 .04 16372
A5 | 197.04
I’ ' 256 | 18340 | 4772 | 12378 | 10482 | 5835 | 2080
‘ 280 1105 | 17537 | 15043 | 13247 | 8355 | 4434
[ 28 __l'fmas 22513 20019 | 8223 | 13375 see |
i e p— ass | 76 | 237 | 2540 | WA | 12288
380 | 25736 24306 | 1458 15051
- [ 28738 | :vvm | 16708
a0 | : 273 21888
480 | 1 | | 357.38
220 31900 27460 | 24333 | 22087 | 16024 | 10510
280 MOST | 31567 | 28480 | 28234 1 178 | 14588
385 40212 | 38435 | 33318 | 31072 | 24013 | 19504
[ 418 | 40212 | 37464 | 35219 | 291 A0 | 23851
= | i ‘ seas B T AR J| 40212 | 37984 | 31925 | 28418
455 ~ 40212 | 680 | 2evan
s | 1 { 40212 MT10_
535 ] | ] 40212 _|

Comments - Intarmediate values ray be obiaimed by linesr imerpolation. Extrapolating s not permitied
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CT-1 The Hilti HIT-CT 1 Rebar series of anchors, were subjected to tests utilising
the heating conditions of DIN EN 1363-1, as reported under the reference
ETA 11/0390 The performance ratings given in this report are as follows:

Minimum anchorage length and minimum lap length

The minimum anchorage length lp.min and the minimum lap length lomn according to EN 1992-1-1 shall be
multiplied by the relevant amplification factor aw given in Table C1.

Table C1:  Amplification factor ai for hammer drilling, hammer drilling with Hilti
hollow drill bit TE-CD, TE-YD, compressed air drilling

Concrete class
Bar diameter Units
C12/15] C16/20 C20/25 | C25/30] C30/37 | C35/45 | C40/50 | C45/55 | C50/60
9810 ¢ 25 [ 1,0 12 14

Table C2: Bond efficiency value k» for hammer drilling, hammer drilling with Hilti
hollow drill bit TE-CD, TE-YD, compressed air drilling

Concrete class
C12/15 | C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
dBtod 25 [ 1,00 1,00 1,00 1,00 1,00 0,90 0,82 0,76 0,71

Bar diameter Units

Table C3: Design values of the ultimate bond resistance fya' in N/mm? for
hammer drilling, hammer drilling with Hilti hollow drill bit TE-CD, TE-
YD, compressed air drilling

Concrete class
C12/15 | C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
b 8tod25 [N'mm?[ 1,6 20 23 27 3,0 30 3,0 3.0 3,0

Bar diameter Units

11 According to EN 1992-1-1 for good bond conditions. For all other bond conditions multiply the values by 0,7.
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Figure C1: Temperature reduction factor kn(8) vs. temperature
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Temperature [*C]
The analytic equation that describes the variation of ks(&) with temperature is given by the following
function:
If 39°C =8 =376°C: kp(f) =41001x 6 4"2 <10 fin°C
If 6 < 39°C: ke (8) =10
If &> 376°C: kr(6) =00

The design value of ulfimate bond strength fuan under fire exposure is calculated according to
following equation:

foasi = Ka(B) - Toa - ve [ yMs

with:

kn(8) ... temperature reduction factor under fire exposure, see Figure C1

foa .. design values of the ultimate bond resistance accerding to Table C1
=15 ... recommended safety factor according to EN 1992-1-1

™A ... safety factor according to EN 1992-1-2 under fire exposure
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Hilti anchor systems, as detailed in this report, should be capable of supporting
the loads detailed in the tables within this report, for periods of up to 240
minutes, when fixed into structural concrete (or other materials specifically
detailed within this report), if subjected to the heating conditions of BS 476:
Part 20: 1987.

This assessment represents our opinion as to the performance likely to be
demonstrated on a test in accordance with BS 476: Part 20: 1987 on the basis
of the evidence referred to above. We express no opinion as to whether that
evidence, and/or this assessment, would be regarded by any Building Control
authority as sufficient for that or any other purpose. This assessment is
provided to the client for its own purposes and we cannot opine on whether it
will be accepted by Building Control authorities or any other third parties for
any purpose.

This assessment is issued on the basis of test data and information available at
the time of issue. If contradictory evidence becomes available to EXOVA
warringtonfire the assessment will be unconditionally withdrawn and Hilti
Entwicklungsgesellschaft mbH will be notified in writing. Similarly the
assessment is invalidated if the assessed construction is subsequently tested
because actual test data is deemed to take precedence over an expressed
opinion. The assessment is valid initially for a period of five years i.e. until 1%
July 2018, after which time it is recommended that it be returned for re-
appraisal.

The appraisal is only valid provided that no other modifications are made to the
tested construction other than those described in this report.
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Summary of Primary Supporting Data

The following tests were conducted by Institut Fir Baustoffe Massivbau und
Brandschutz, Technische Universitat Braunschweig (IBMB), Germany and MFPA
Leipzig GmbH, Baulicher Brandschutz, Hans Weiger Strasse 2b, 04 379 Leipsig

on mechanical and chemical anchor systems as discussed in this report:

Chemical Fixings — With Threaded Rods

Fixings Report Fixings Report
HVA IBMB 3333/0891 HIT-RE 500-SD MFPA GS3.2/13-122-1
HVZ IBMB 3357/0550 HIT-HY 200-A with IBMB 3501/676/12
threaded rod (HIT-V(-
R); HIT-Z(-R), B500-B
HIT-HY 70 MFPA PB3.2/12-055-1 HIT-HY 200-R with IBMB 3501/676/12
threaded rod (HIT-V(-
R); HIT-Z(-R), B500
HIT-HY 150-MAX MFPA GS 3.2/09-121 HIT-RE 500 IBMB 3588/4825
A
HIT-HVU2 ETA 16/0515 HIT-HY270 PB 3.2/14-179-1

Chemical Fixings — With Post Installed Reinforced Bars (rebar)

Fixings

Report

Fixings

Report

HIT-HY 150-MAX-
Rebar

GS 3.2/10-51-1

HIT-RE 500 Rebar

IBMB 3357/0550

HIT-HY 200-A Rebar

DiBt Z-21.8-1947

HIT-RE 500-SD Rebar

MFPA GS 3.2/09-122

HIT-HY 200-R Rebar

DiBt Z-21.8-1948

HIT-CT-1

ETA 11/0390
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Signatories

Responsible Officer

C Abbott* - Principle Certification Engineer

Approved

A Kearns* - Technical Manager

* For and on behalf of EXOVA warringtonfire.

Report Issued: 11" September 2018

Issue 2: 24™ October 2018
The assessment report is not valid unless it incorporates the declaration duly signed by the applicant.

This copy has been produced from a .pdf format electronic file that has been provided by Exova
Warringtonfire to the sponsor of the report and must only be reproduced in full. Extracts or
abridgements of reports must not be published without permission of Exova Warringtonfire. The
pdf copy supplied is the sole authentic version of this document. All pdf versions of this report
bear authentic signatures of the responsible Exova Warringtonfire staff.




	Executive Summary
	Introduction
	Assumptions 
	Proposals
	List of Basic Evidence
	Assessed Performance
	1) Chemical Systems- With Threaded Rods
	Conclusions
	Validity
	Summary of Primary Supporting Data
	Signatories

