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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 
Conclusions 

Should the recommendations given in this report be followed, it can be 
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  1st 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shall not be published without permission of Bodycote warringtonfire.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 Für Baustoffe Massivbau und Brandschutz, 
Technische Universität 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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Index Anchor Reference Page No. 

HIT-HY 200-A(-R) 8 

HIT – RE 500-V3 13 

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

19 

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 
with threaded rod 
(HIT-V(-R); HIT-
Z(-R), B500-B 

The Hilti HIT-HY 200-A anchors, were subjected to tests utilising the heating 
conditions of DIN EN 1363-1, as reported under the reference IBMB 
3501/676/12. The performance ratings given in this report are as follows 

The fire resistance in cracked reinforced concrete of HY200-A- anchors is detailed in 
the tables below: 
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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 
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HIT-RE 500/HAS- 
R, HIT-RE 
500/HIS-R 

The Hilti HIT-RE 500 (-R) series of anchors, were subjected to tests utilising the 
heating conditions of DIN EN 1363-1, as reported under the reference IBMB 
3565/4595. The performance ratings given in this report are as follows: 

Anchor 
Reference 

Anchor 
Size 

Maximum tensile load (kN) for requested 
fire resistance duration (mins) 

30 60 90 120 

 
 
 
 
 
 
 
 
 

HIT-RE 500/HAS -R 

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 

M20 18.88 15.98 13.07 11.61 
& 

M24 27.21 23.02 18.83 16.73 HIT-RE 500/HIS –R 
& 

M27 35.38 29.93 24.48 21.75 HIT-RE500/HAS- 
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 
 

  



 
 
 
 
 
 
 

 

 
 

 

    WF Report No 401715 Issue 2 
  

Page 20 of 91 

  
HIT-RE 500-SD 
HIT-RE 500-SD, 
HIT-V(-R), HAS-
E(-R) HIS-N(R 

The Hilti HIT-RE 500-SD with threaded rod HIT-V(-R) and HAS-E(R) series of 
anchors, were subjected to tests utilising the heating conditions of DIN EN 
1363-1, as reported under the reference MFPA GS3.2/13-122-1. The 
performance ratings given in this report are as follows: 
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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: 
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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 
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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 
 

Nominal 
rebar dia 

mm 

 
Drill 

hole dia 
 

mm 

 
Max Force 
of rebar 

kN 

Anchorage 
depth of 

rebar 

 

Maximum force of rebar in conjunction with injection 
system for fire resistance period kN 

mm 
30 

mins 
60 

mins 
90 

mins 
120 
mins 

180 
mins 

240 
mins 

 
 
 
 

8 

 
 
 
 

10 

 
 
 
 

15.73 

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 
180 

15.73 8.15 
15.73 

4.59 
9.99 

3.14 
6.75 

1.41 
2.94 

0.80 
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 

 
 
 
 

10 

 
 
 
 

12 

 
 
 
 

24.58 

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 
195 

24.58 15.06 
24.58 

8.50 
17.63 

5.79 
12.18 

2.58 
5.12 

1.50 
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 

 
 
 
 

12 

 
 
 
 

16 

 
 
 
 

35.39 

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 
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 

 
 
 
 

14 

 
 
 
 

18 

 
 
 
 

48.17 

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 
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 

 
 
 
 

16 

 
 
 
 

20 

 
 
 
 

62.92 

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 
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 yield strength of rebar 460 N/mm2. 
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 

rebar 
dia mm 

 

Drill 
hole 
dia 
mm 

 

Max 
force 

of 
rebar 

kN 

Anchorag
e depth of 

rebar 

 

Maximum force of rebar in conjunction with 
injection system for fire resistance period 
kN  

mm 
30 

mins 
60 

mins 
90 

mins 
120 
mins 

180 
mins 

240 
mins 

 
 
 
 

20 

 
 
 
 

25 

 
 
 
 

98.31 

160 48.97 26.67 14.93 10.18 4.56 2.64 
200 76.61 54.31 38.73 24.50 11.42 6.48 
235 98.31 78.50 62.92 51.69 23.60 12.60 
265 
290 

98.31 83.65 
98.31 

72.42 
89.70 

42.13 
59.41 

21.43 
32.83 

305 98.31 69.77 42.23 
350 98.31 73.33 
390 98.31 

 
 
 
 

25 

 
 
 
 

30 

 
 
 
 

153.61 

200 95.77 67.89 48.41 31.37 14.27 8.10 
250 138.95 111.09 91.60 77.57 39.86 20.61 
270 153.61 128.37 108.88 94.85 56.98 29.19 
300 
325 

153.61 134.80 
153.61 

120.77 
142.37 

82.90 
104.50 

48.55 
70.07 

340 153.61 117.45 83.02 
385 153.61 121.90 
425 153.61 

 
 
 
 

28 

 
 
 
 

35 

 
 
 
 

192.68 

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 
290 192.68 163.12 141.30 125.58 83.17 45.95 
325 
345 

192.68 175.17 
192.68 

159.45 
178.80 

117.04 
136.39 

78.47 
97.83 

360 192.68 150.90 112.34 
405 192.68 155.88 
445 192.68 

 
 
 
 

32 

 
 
 
 

40 

 
 
 
 

251.67 

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 
375 

251.67 227.84 
251.67 

209.87 
237.52 

161.40 
189.05 

117.33 
144.98 

390 251.67 205.63 161.56 
435 251.67 211.33 
475 251.67 

 
 
 
 

36 

 
 
 
 

44 

 
 
 
 

318.52 

290 248.97 209.73 181.67 161.46 106.93 59.10 
320 287.19 247.05 218.99 198.79 144.25 94.67 
350 318.52 284.37 256.32 236.11 181.58 132.00 
380 
400 

318.52 293.64 
318.52 

273.43 
298.31 

218.90 
243.78 

169.32 
194.20 

420 318.52 268.66 219.08 
465 318.52 275.06 
500 318.52 

 
 
 
 

40 

 
 
 
 

47 

 
 
 
 

393.23 

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 
430 

393.23 367.73 
393.23 

345.28 
372.93 

284.69 
312.33 

229.60 
257.25 

445 393.23 333.07 277.98 
490 393.23 340.18 
530 393.23 

 

Minimum yield strength of rebar 460 N/mm2. 
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. 
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DIN 1045 & 
Eurocode 2 

Maximum connection force of rebar concerning ‘Anchoring’ as per DIN 1045: 
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. 
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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. 
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NF-ENV 1991-2-
2: 1955-02 

Maximum connection force  of rebar  concerning  ‘Anchoring’  as  per  NF-ENV 
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. 
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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. 
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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. 
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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). 
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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). 

 

  



 
 
 
 
 
 
 

 

 
 

 

    WF Report No 401715 Issue 2 
  

Page 49 of 91 

  

 

  



 
 
 
 
 
 
 

 

 
 

 

    WF Report No 401715 Issue 2 
  

Page 50 of 91 

  
 

HIT-HY 150 MAX 
rebar 

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: 
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HIT-HY 200-A 
rebar 

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: 
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HIT-HY 200-R 
rebar 

The Hilti HIT-HY 200-R Rebar series of anchors, were subjected to tests 
utilising the heating conditions of DIN EN 1363-1, as reported under the 
reference DiBt Z-21.8-1948. The performance ratings given in this report are 
as follows: 
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HIT-RE 500 SD 
rebar 

The Hilti HIT-RE 500 SD Rebar series of anchors, were subjected to tests 
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: 
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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: 
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Conclusions 
 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. 

Validity 
 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 1st 
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 Für Baustoffe Massivbau und 

Brandschutz, Technische Universität 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 
threaded rod (HIT-V(- 
R); HIT-Z(-R), B500-B 

IBMB 3501/676/12 

HIT-HY 70 MFPA PB3.2/12-055-1  HIT-HY 200-R with 
threaded rod (HIT-V(- 
R); HIT-Z(-R), B500 

IBMB 3501/676/12 

HIT-HY 150-MAX MFPA GS 3.2/09-121 
A 

 HIT-RE 500 IBMB 3588/4825 

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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Responsible Officer 

C Abbott* - Principle Certification Engineer 

 

 

 

 
Approved  

A Kearns* - Technical Manager 

 

* For and on behalf of EXOVA warringtonfire. 

  

Report Issued: 11th September 2018 
 
 

Issue 2: 24th 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. 
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