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The European Technical Assessment is issued by the Technical Assessment Body in its official language. 
Translations of this European Technical Assessment in other languages shall fully correspond to the 
original issued document and shall be identified as such. 

Communication of this European Technical Assessment, including transmission by electronic means, 
shall be in full. However, partial reproduction may only be made with the written consent of the issuing 
Technical Assessment Body. Any partial reproduction shall be identified as such. 

This European Technical Assessment may be withdrawn by the issuing Technical Assessment Body, in 
particular pursuant to information by the Commission in accordance with Article 25(3) of Regulation 
(EU) No 305/2011. 
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Specific Part 

1 Technical description of the product 

 The injection system Hilti HIT-HY 200-A V3 and HIT-HY 200-R V3 is a bonded fastener 
consisting of a foil pack with injection mortar Hilti HIT-HY 200-A V3 or HIT-HY 200-R V3 and a 
steel element according to Annex A. 

 The steel element is placed into a drilled hole filled with injection mortar and is anchored via the 
bond between metal part, injection mortar and concrete. 

 The product description is given in Annex A. 

2 Specification of the intended use in accordance with the applicable European 
Assessment Document 

 The performances given in Section 3 are only valid if the fastener is used in compliance with the 
specifications and conditions given in Annex B. 

 The verifications and assessment methods on which this European Technical Assessment is 
based lead to the assumption of a working life of the anchor of at least 50 and / or 100 years. 
The indications given on the working life cannot be interpreted as a guarantee given by the 
producer, but are to be regarded only as a means for choosing the right products in relation to 
the expected economically reasonable working life of the works. 

3 Performance of the product and references to the methods used for its assessment 

3.1 Mechanical resistance and stability (BWR 1) 

Essential characteristic Performance 
Characteristic resistance to tension load (static and 
quasi-static loading)  

See Annex C1 to C3, C5 to C6, 
C8 to C10, C12 to C14, B3 to B7 

Characteristic resistance to shear load (static and 
quasi-static loading) 

See Annex C4, C7, C11, C15 

Displacements under short-term and long-term 
loading 

See Annex C16 to C19 

Characteristic resistance and displacements for 
seismic performance categories C1 and C2 

See Annex C20 to C24 

3.2 Safety in case of fire (BWR 2) 

Essential characteristic Performance 
Reaction to fire class A1 
Resistance to fire See Annex C25 to C27 

3.3 Hygiene, health and the environment (BWR 3) 

Essential characteristic Performance 
Content, emission and/or release of dangerous 
substances 

No performance assessed 
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4 Assessment and verification of constancy of performance (AVCP) system applied, with 
reference to its legal base 

 In accordance with the European Assessment Document EAD 330499-02-0601 the applicable 
European legal act is: [96/582/EC]. 

 The system to be applied is: 1 

5 Technical details necessary for the implementation of the AVCP system, as provided for 
in the applicable European Assessment Document 

Technical details necessary for the implementation of the AVCP system are laid down in the 
control plan deposited at Deutsches Institut für Bautechnik.  
 
 

The following standards and documents are referred to in this European Technical Assessment: 
 
- EN 1992-1-1:2004 + AC:2010 Eurocode 2: Design of concrete structures - Part 1-1: General 

rules and rules for buildings 
- EN 1992-4:2018 Eurocode 2: Design of concrete structures - Part 4: Design of 

fastenings for use in concrete 
- EN 1993-1-4:2006 + A1:2015 Eurocode 3: Design of steel structures - Part 1-4: General rules - 

Supplementary rules for stainless steels 
- EN 10088-1:2014 Stainless steels - Part 1: List of stainless steels 
- EN 206:2013 + A1:2016 Concrete - Specification, performance, production and conformity 
- EN 10204:2004 Metallic products – Types of inspection documents 
- DIN 488-1:2009-08 Reinforcing steels – Part 1: Grades, properties, marking 
- EOTA TR 055 Design of fastenings based on EAD 330232-00-0601, EAD 

330499-00-0601 and EAD 330747-00-0601, Februar 2018 
- EOTA TR 082 Design of bonded fasteners in concrete under fire conditions, 

August 2022 
 
 
Issued in Berlin on 2 June 2023 by Deutsches Institut für Bautechnik 

Dipl.-Ing. Beatrix Wittstock beglaubigt: 
Head of Section Stiller 
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Injection System Hilti HIT-HY 200-A V3 and HIT-HY 200-R V3 

Product description 
Installed condition 
 

Annex A1 

Installed condition  
Figure A1:  
Threaded rod, HAS…, HAS-U…, HIT-V-… and AM 8.8 

 
 

Figure A2:  
Threaded rod, HAS…, HAS-U…, HIT-V-… and AM 8.8 with Hilti Filling Set 

 
 

Figure A3:  
Internally threaded sleeve HIS-(R)N 

 

Marking of the 
embedment depth 
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Injection System Hilti HIT-HY 200-A V3 and HIT-HY 200-R V3 

Product description 
Installed condition 
 

Annex A2 

Installed condition 
Figure A4:  
Reinforcing bar    
 

 
 

 

Marking of the 
embedment depth 
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Injection System Hilti HIT-HY 200-A V3 and HIT-HY 200-R V3 

Product description 
Injection mortar / Static mixer 
 

Annex A3 

Product description: Injection mortar  
Injection mortar Hilti HIT-HY 200-A V3 and HIT-HY 200-R V3: hybrid system with aggregate 
330 ml and 500 ml 
 
Marking: 
HILTI HIT 
HY 200-A V3 
Production time and production line 
Expiry date mm/yyyy 

 

 

 
 

      Product name: “Hilti HIT-HY 200-A V3” 
 
 
 
Marking: 
HILTI HIT 
HY 200-R V3 
Production time and  
production line 
Expiry date mm/yyyy 

 

 

 
 

 

      Product name: “Hilti HIT-HY 200-R V3” 
 
 
Static mixer Hilti HIT-RE-M 
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Injection System Hilti HIT-HY 200-A V3 and HIT-HY 200-R V3 

Product description 
Steel elements 
 

Annex A4 

Steel elements 

 
HAS-U-…: M8 to M30 washer       nut 

 
HIT-V-…: M8 to M30 washer       nut 

 
HAS…: M8 to M30 
Threaded rod: M8 to M30  washer       nut 
Hilti AM 8.8 meter rod electroplated zinc coated: M8 to M30, 1m to 3m 
Hilti AM HDG 8.8 meter rod hot dip galvanized: M8 to M30, 1m to 3m 

Commercial standard threaded rod: 
 Materials and mechanical properties according to Table A1. 
 Inspection certificate 3.1 according to EN 10204. The document shall be stored. 
 Marking of embedment depth. 

 

 
Internally threaded sleeve:  HIS-(R)N M8 to M20 
 

 
 Hilti Tension Anchor:  HZA M12 to M27 and HZA-R M12 to M24 

 
Reinforcing bar (rebar): φ 8 to φ 32 
 Materials and mechanical properties according to Table A1  
 Dimensions according to Annex B7 
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Injection System Hilti HIT-HY 200-A V3 and HIT-HY 200-R V3 

Product description 
Hilti Filling Set 
 

Annex A5 

Hilti Filling Set to fill the annular gap between steel element and fixture 
 

Sealing washer   Spherical washer 

  

 

0BHilti Filling Set    M10 M12 M16 M20 M24 

1BDiameter of sealing washer 2BdVS 3B[mm] 42 4444 4B52 5B60 6B70 

7BThickness of sealing washer 8BhVS 9B[mm] 5 5 10B6 6 6 

11BThickness of Hilti Filling Set 12BhfS 13B[mm] 9 10 14B11 15B13 16B15 
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Injection System Hilti HIT-HY 200-A V3 and HIT-HY 200-R V3 

Product description 
Materials  
 

Annex A6 

Table A1: Materials 

 

17BDesignation 18BMaterial    
19BReinforcing bars (rebars) 
Rebar 
EN 1992-1-1, 
Annex C 

Bars and de-coiled rods class B or C  
with fyk and k according to NDP or NCI of EN 1992-1-1/NA  
fuk = ftk = kfyk 

Steel elements made of zinc coated steel       
21BHAS 5.8 (HDG), 

HAS-U 5.8 (HDG), 
HIT-V 5.8(F), 
Threaded rod 5.8 

22BStrength class 5.8, fuk = 500 N/mm², fyk = 400 N/mm²,  
Elongation at fracture (l0=5d) > 8% ductile 
Electroplated zinc coated ≥ 5 μm, (F) or (HDG) hot dip galvanized ≥ 50 μm 

Threaded rod 6.8 

22BStrength class 6.8, fuk = 600 N/mm², fyk = 480 N/mm²,  
Elongation at fracture (l0=5d) > 8% ductile 
Electroplated zinc coated ≥ 5 μm or hot dip galvanized ≥ 50 μm 

23B21BHAS 8.8 (HDG), 

HAS-U 8.8 (HDG), 
HIT-V 8.8 (F), 
Threaded rod 8.8 

24BStrength class 8.8, fuk = 800 N/mm², fyk = 640 N/mm²,  
Elongation at fracture (l0=5d) > 12% ductile 
Electroplated zinc coated ≥ 5 μm, (F) or (HDG) hot dip galvanized ≥ 50 μm 

25BHilti Meter rod 
AM 8.8 (HDG) 

26BStrength class 8.8, fuk = 800 N/mm², fyk = 640 N/mm² 
Elongation at fracture (l0 = 5d) > 12% ductile, 
Electroplated zinc coated ≥ 5 μm, (F) hot dip galvanized ≥ 50 μm 

27BHilti tension anchor 
HZA 

28BRound steel with threaded part: electroplated zinc coated ≥ 5 μm 
Rebar: Bars class B according to NDP or NCI of EN 1992-1-1/NA  

29BInternally threaded 
sleeve HIS-N 30BElectroplated zinc coated ≥ 5 μm 

31BWasher 32BElectroplated zinc coated ≥ 5 μm, hot dip galvanized ≥ 50 μm 

33BNut 34BStrength class of nut adapted to strength class of threaded rod 
Electroplated zinc coated ≥ 5 μm, (F) hot dip galvanized ≥ 50 μm 

35BHilti Filling Set (F) 
36BFilling washer: Electroplated zinc coated ≥ 5 μm, (F) hot dip galvanized ≥ 50 μm 
Spherical washer: Electroplated zinc coated ≥ 5 μm, (F) hot dip galvanized ≥ 50 μm 
Lock nut: Electroplated zinc coated ≥ 5 μm, (F) Electroplated zinc-nickel coated ≥ 6 μm 
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Injection System Hilti HIT-HY 200-A V3 and HIT-HY 200-R V3 

Product description 
Materials  
 

Annex A7 

Table A1: continued 

  

Steel elements made of stainless steel 
38Bcorrosion resistance class (CRC) II according EN 1993-1-4 

Threaded rod 

40BFor ≤ M24: strength class 70, fuk = 700 N/mm², fyk = 450 N/mm²;  
For > M24: strength class 50, fuk = 500 N/mm², fyk = 210 N/mm²;  
Elongation at fracture (l0=5d) > 12% ductile 
Stainless steel 1.4301, 1.4307, 1.4311, 1.4541, 1.4306, 1.4567 EN 10088-1 

47BWasher Stainless steel 1.4301, 1.4307, 1.4311, 1.4541, 1.4306, 1.4567 EN 10088-1 

49BNut 

50BFor ≤ M24: strength class 70, fuk = 700 N/mm², fyk = 450 N/mm²;  
For > M24: strength class 50, fuk = 500 N/mm², fyk = 210 N/mm²;  
Stainless steel 1.4301, 1.4307, 1.4311, 1.4541, 1.4306, 1.4567 EN 10088-1 

Steel elements made of stainless steel 
38Bcorrosion resistance class (CRC) III according EN 1993-1-4 

39B39BHAS A4, 

HAS-U A4, 
HIT-V-R 

40BFor ≤ M24: strength class 70, fuk = 700 N/mm², fyk = 450 N/mm²;  
For > M24: strength class 50, fuk = 500 N/mm², fyk = 210 N/mm²;  
Elongation at fracture (l0=5d) > 12% ductile 

41BThreaded rod 

42BFor ≤ M24: strength class 70, fuk = 700 N/mm², fyk = 450 N/mm²;  
For > M24: strength class 50, fuk = 500 N/mm², fyk = 210 N/mm²;  
Elongation at fracture (l0=5d) > 12% ductile 
Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1 

43BHilti tension anchor 
HZA-R 

44BRound steel with threaded part:   
Stainless steel 1.4404, 1.4362, 1.4571 EN 10088-1 
Rebar: Bars class B according to NDP or NCI of EN 1992-1-1/NA  

45BInternally threaded 
sleeve HIS-RN 46BStainless steel 1.4401, 1.4571 EN 10088-1 

47BWasher 48BStainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1 

49BNut 
50BFor ≤ M24: strength class 70, fuk = 700 N/mm², fyk = 450 N/mm²;  
For > M24: strength class 50, fuk = 500 N/mm², fyk = 210 N/mm²;  
Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1 

Hilti Filling Set A4 
Filling washer: Stainless steel according to EN 10088-1 
Spherical washer: Stainless steel according to EN 10088-1 
Lock nut: Stainless steel according to EN 10088-1 

Steel elements made of high corrosion resistant steel 
52Bcorrosion resistance class (CRC) V according EN 1993-1-4 

53BHAS-U HCR, 
HIT-V-HCR  

For ≤ M20: fuk = 800 N/mm², fyk = 640 N/mm²,  
For > M20: fuk = 700 N/mm², fyk = 400 N/mm²,  
Elongation at fracture (l0=5d) > 12% ductile 

54BThreaded rod 

For ≤ M20: fuk = 800 N/mm², fyk = 640 N/mm²,  
For > M20: fuk = 700 N/mm², fyk = 400 N/mm²,  
Elongation at fracture (l0=5d) > 12% ductile 
High corrosion resistant steel 1.4529, 1.4565 EN 10088-1 

55BWasher 56BHigh corrosion resistant steel 1.4529, 1.4565 EN 10088-1 

57BNut 
58BFor ≤ M20: fuk = 800 N/mm², fyk = 640 N/mm²,  
For > M20: fuk = 700 N/mm², fyk = 400 N/mm²,  
High corrosion resistant steel 1.4529, 1.4565 EN 10088-1 
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Injection System Hilti HIT-HY 200-A V3 and HIT-HY 200-R V3 

Intended Use 
Specifications 
 

Annex B1 

Specifications of intended use 
 
Anchorages subject to: 
 Static and quasi static loading. 
 Seismic performance category C1 and C2 (see Table B1). 
 Fire exposure: threaded rod size M8 to M30 
 

Base material: 
 Compacted reinforced or unreinforced normal weight concrete without fibres according to EN 206. 
 Strength classes C20/25 to C50/60 according to EN 206. 
 Cracked and uncracked concrete.  
 

Temperature in the base material:  
 at installation 

-10 °C to +40 °C for the standard variation of temperature after installation 
 in-service  

Temperature range I: -40 °C to +40 °C  
    (max. long term temperature +24 °C and max. short term temperature +40 °C) 

 Temperature range II: -40 °C to +80 °C  
                   (max. long term temperature +50 °C and max. short term temperature +80 °C) 
 Temperature range III: -40 °C to +120 °C  
                   (max. long term temperature +72 °C and max. short term temperature +120 °C) 
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Injection System Hilti HIT-HY 200-A V3 and HIT-HY 200-R V3 

Intended Use 
Specifications 
 

Annex B2 

Table B1: Specifications of intended use 
 59B59BHIT-HY 200-A V3 and HIT-HY 200-R V3 with … 

20BSteel elements 
61BThreaded rods according to 

Annex A 
 

62BRebar 
 

63BHZA(-R) 
 

64BHIS-(R)N 
 

65BHammer drilling with 
hollow drill bit TE-CD or 
TE-YD 

 66B 67B 68B 69B 

70BHammer drilling 71B 72B 73B 74B 

75BDiamond drilling with 
roughening tool TE-YRT 

 
76B 77B 78B 79B 

 
Installation in waterfilled hole    -1) 
80BStatic and quasi static loading in 
uncracked concrete 81BM8 to M30 82Bφ 8 to 

φ 32 
83BM12 to 

M27 
84BM8 to 
M20 

80BStatic and quasi static loading in 
cracked concrete 

81BM8 to M30 

82Bφ 10 to 
φ 32 

83BM12 to 
M27 

84BM8 to 
M20 

85BSeismic performance category C1 86BM10 to M30 87Bφ 10 to 
φ 32 

88BM12 to 
M27 89B-1) 

90BSeismic performance category C2 

91BM12 to M24, 
HAS (8.8, -8.8 HDG, A4) 

HAS-U (8.8, 8.8 HDG, A4, HCR) 
HIT-V- (8.8, 8.8 F, R, HCR), 

AM (8.8, 8.8 HDG) 
Threaded rod 

(electroplated zinc coated 8.8 and 
CRC III, V, Table A1) 

92B-1) 93B-1) 94B-1) 

85BWorking life 50 or 100 years 50 and 100 50 and 
100 

50 and 
100 50 

85BExposure under fire Elements made of zinc coated 
steel and stainless steel CRC III 

and CRC V see Table A1 
92B-1) 93B-1) 94B-1) 

1) No performance assessed. 
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Injection System Hilti HIT-HY 200-A V3 and HIT-HY 200-R V3 

Intended Use 
Specifications 
 

Annex B3 

Use conditions (Environmental conditions): 
 Structures subject to dry internal conditions (all materials). 
 For all other conditions according EN 1993-1-4 

corresponding to corrosion resistance classes Table A1 (stainless steels). 
 

Design:  
 Fastenings are designed under the responsibility of an engineer experienced in fastenings and concrete 

work. 
 Verifiable calculation notes and drawings are prepared taking account of the loads to be fastened. The 

position of the fastener is indicated on the design drawings (e. g. position of the fastener relative to 
reinforcement or to supports, etc.). 

 The anchorages are designed in accordance with: 
EN 1992-4 and EOTA Technical Report TR 055. 

 Design under fire exposure in accordance with: 
EOTA Technical Report TR 082. 
 

Installation:  
 Concrete condition I1: Installation in dry or wet (water saturated) concrete and use in service in dry or wet 

concrete for all drilling techniques 
 Concrete condition I2: Installation in water-filled drill holes (not sea water) and use in service in dry or wet 

concrete for hammer drilling and hammer drilling with Hilti hollow drill bit TE-CD, TE-YD 
 Drilling technique:  

 Hammer drilling, 
 Hammer drilling with Hilti hollow drill bit TE-CD, TE-YD, 
 Diamond coring with roughening with Hilti roughening tool TE-YRT. 

 Installation direction D3: downward, horizontal and upward (e.g. overhead) installation admissible for all 
elements. 

 Fastener installation carried out by appropriately qualified personnel and under the supervision of the 
person responsible for technical matters of the site. 
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Injection System Hilti HIT-HY 200-A V3 and HIT-HY 200-R V3 

Intended Use 
Installation parameters of threaded rod, HAS…, HAS-U…, HIT-V-… and AM 8.8 
 

Annex B4 

Table B2: Installation parameters of threaded rods according to Annex A 

 
HAS-U…  

  
 
 
HAS…, HIT-V-… 

  
 
 
Hilti meter rod AM (HDG) 8.8 

 
 

95BThreaded rods according to Annex A 96BM8 97BM10 98BM12 99BM16 100BM20 101BM24 102BM27 103BM30 
104BDiameter of element 105Bd 106B[mm] 107B8 108B10 109B12 110B16 111B20 112B24 113B27 114B30 
115BNominal diameter of drill bit 116Bd0 117B[mm] 118B10 119B12 120B14 121B18 122B22 123B28 124B30 125B35 

126BEffective embedment depth 
and drill hole depth  127Bhef = h0 128B[mm] 

129B60 
to 

160 

130B60 
to 

200 

131B70 
to 

240 

132B80 
to 

320 

133B90 
to 

400 

134B96 
to 

480 

135B108 
to 

540 

136B120 
to 

600 
137BMaximum diameter of 
clearance hole in the fixture 138Bdf 139B[mm] 140B9 141B12 142B14 143B18 144B22 145B26 146B30 147B33 

148BThickness of Hilti Filling Set  149Bhfs 150B[mm] 151B- 152B9 153B10 154B11 155B13 156B15 157B- 158B- 
159BEffective fixture thickness with 
Hilti Filling Set 160Btfix,eff 161B[mm] 162Btfix,eff = tfix – hfs 

163BMinimum thickness of 
concrete member 164Bhmin 165B[mm] 166Bhef + 30 

≥ 100 mm 167Bhef + 2⋅d0 

168BMaximum installation torque 169Bmax Tinst 170B[Nm] 171B10 172B20 173B40 174B80 175B150 176B200 177B270 178B300 
179BMinimum spacing 180Bsmin 181B[mm] 182B40 183B50 184B60 185B75 186B90 187B115 188B120 189B140 
190BMinimum edge distance 191Bcmin 192B[mm] 193B40 194B45 195B45 196B50 197B55 198B60 199B75 200B80 

HIT-V Marking:  
5.8 - l = HIT-V-5.8    M…x l 
5.8F - l = HIT-V-5.8F  M…x l 
8.8 - l = HIT-V-8.8  M…x l 
8.8F - l = HIT-V-8.8F  M…x l 
R - l = HIT-V-R  M ...x l 
HCR - l = HIT-V-HCR M ...x l 

Marking:  
Steel grade number and length 
identification letter: e.g. 8L 

HAS Color code marking:  
5.8  = RAL 5010 (blue) 
8.8 = RAL 1023 (yellow) 
A4 = RAL 3000 (red) 
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Injection System Hilti HIT-HY 200-A V3 and HIT-HY 200-R V3 

Intended Use 
Installation parameters of internally threaded sleeve HIS-(R)N 
 

Annex B5 

Table B3: Installation parameters of internally threaded sleeve HIS-(R)N 

 
 
Internally threaded sleeve HIS-(R)N… 

  
 
  

201BInternally threaded sleeve HIS-(R)N… 202BM8 203BM10 204BM12 205BM16 206BM20 
207BOuter diameter of sleeve 208Bd 209B[mm] 210B12,5 211B16,5 212B20,5 213B25,4 214B27,6 
215BNominal diameter of drill bit 216Bd0 217B[mm] 218B14 219B18 220B22 221B28 222B32 
223BEffective embedment depth and 
drill hole depth 224Bhef = h0 225B[mm] 226B90 227B110 228B125 229B170 230B205 

231BMaximum diameter of clearance 
hole in the fixture 232Bdf 233B[mm] 234B9 235B12 236B14 237B18 238B22 

239BMinimum thickness of concrete 
member 240Bhmin 241B[mm] 242B120 243B150 244B170 245B230 246B270 

247BMaximum installation torque 248Bmax Tinst 249B[Nm] 250B10 251B20 252B40 253B80 254B150 
255BThread engagement length min-max 256Bhs 257B[mm] 258B8-20 259B10-25 260B12-30 261B16-40 262B20-50 
263BMinimum spacing 264Bsmin 265B[mm] 266B60 267B75 268B90 269B115 270B130 
271BMinimum edge distance 272Bcmin 273B[mm] 274B40 275B45 276B55 277B65 278B90 

Marking: 
Identifying mark - HILTI and  
embossing "HIS-N" (for C-steel) 
embossing "HIS-RN" (for stainless steel) 
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Table B4: Installation parameters of Hilti tension anchor HZA and HZA-R 

 

345BHilti tension anchor HZA   346BM12 347BM16 348BM20 349BM24 350BM27 

Hilti tension anchor HZA-R   280BM12 281BM16 282BM20 283BM24 - 

351BRebar diameter 352Bφ 353B[mm] 354B12 355B16 356B20 357B25 358B28 

359BNominal embedment depth and  
drill hole depth HZA 360Bhnom = h0 361B[mm] 

362B90  
to 

240 

363B100  
to 

320 

364B110  
to 

400 

365B120  
to 

500 

366B140  
to 

560 

291BNominal embedment depth and  
drill hole depth HZA-R 

292Bhnom = h0 293B[mm] 

294B170 
to 

240 

295B180  
to 

320 

296B190  
to 

400 

297B200  
to 

500 

 
- 

367BEffective embedment depth (hef = hnom - le) HZA 368Bhef 369B[mm] 370Bhnom – 20 

298BEffective embedment depth (hef = hnom - le) HZA-R 299Bhef 300B[mm] 301Bhnom – 100 

371BLength of smooth shaft HZA 372Ble 373B[mm] 374B20 

302BLength of smooth shaft HZA-R 303Ble 304B[mm] 305B100 

375BNominal diameter of drill bit 376Bd0 377B[mm] 378B16 379B20 380B25 381B32 382B35 

383BMaximum diameter of clearance hole in the fixture 384Bdf 385B[mm] 386B14 387B18 388B22 389B26 390B30 

Thickness of Hilti Filling Set  hfS [mm] 10 11 13 15 - 

Effective fixture thickness with Hilti Filling Set tfix,eff [mm] tfix,eff = tfix - hfs 

391BMaximum installation torque 392Bmax Tinst 393B[Nm] 394B40 395B80 396B150 397B200 398B270 

399BMinimum thickness of concrete member 400Bhmin 401B[mm] 402Bhnom + 2·d0 

403BMinimum spacing 404Bsmin 405B[mm] 406B65 407B80 408B100 409B130 410B140 

411BMinimum edge distance 412Bcmin 413B[mm] 414B45 415B50 416B55 417B60 418B75 

Marking: 
embossing “HZA(-R)” M .. / tfix  
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Table B5: Installation parameters of reinforcing bar  

1) Each of the two given values can be used. 
 
Reinforcing bar  

 
 
 
For rebar bolt 

 Minimum value of related rib area fR,min according to EN 1992-1-1 

 Rib height of the bar hrib shall be in the range 0,05·φ ≤ hrib ≤ 0,07·φ  
(φ: Nominal diameter of the bar; hrib: Rib height of the bar)   

 
 
 
  

419BReinforcing bar (rebar)   
420Bφ 8 421Bφ 10 422Bφ 12 423Bφ 14 424Bφ 16 425Bφ 20 426Bφ 25 427Bφ 26 428Bφ 28 429Bφ 30 430Bφ 32 

431BDiameter  432Bφ 433B[mm] 8 10 12 14 16 20 25 26 28 30 32 

434BEffective embedment 
depth and drill hole depth 435Bhef = h0 436B[mm] 

437B60  
to 

160 

438B60  
to 

200 

439B70  
to 

240 

440B75  
to 

280 

441B80  
to 

320 

442B90  
to 

400 

443B100  
to 

500 

444B104  
to 

520 

445B112  
to 

560 

446B120  
to 

600 

447B128  
to 

640 
448BNominal diameter of  
drill bit 449Bd0 450B[mm] 451B10 / 

121) 
452B12 / 
141) 453B141) 

454B161) 455B18 456B20 457B25 458B32 459B32 460B35 461B37 462B40 

463BMinimum thickness of 
concrete member 464Bhmin 465B[mm] 466Bhef + 30 

≥ 100 mm 467Bhef + 2·d0 

468BMinimum spacing 469Bsmin 470B[mm] 471B40 472B50 473B60 474B70 475B80 476B100 477B125 478B130 479B140 480B150 481B160 
482BMinimum edge distance 483Bcmin 484B[mm] 485B40 486B45 487B45 488B50 489B50 490B65 491B70 492B75 493B75 494B80 495B80 
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Table B6: Maximum working time and minimum curing time 

1) The minimum foil pack temperature is 0 °C. 

 
  

496BTemperature in the 
base material T 1) 

HIT-HY 200-A V3 HIT-HY 200-R V3 
Maximum working 

time twork 
Minimum curing 

time tcure 
Maximum working 

time twork 
Minimum curing 

time tcure 
499B-10 °C 500Bto 501B-5 °C 504B1,5 503B503Bhours 504B7 505Bhours 502B3 503Bhours 504B20 505Bhours 

 > -5 °C 507Bto  0 °C 504B50 510Bmin 504B4 512Bhours 509B1,5 510Bhours 511B8 512Bhours 

513B> 0 °C 514Bto  5 °C 504B25 517Bmin 504B2 hours 45 min 4 hours 

>5 °C to 10 °C 504B15 524Bmin 504B75 526Bmin 30 min 2,5 hours 

>10 °C to 20 °C 504B7 531Bmin 504B4545 533Bmin 15 min 1,5 hours 

>20 °C to 30 °C 504B4 538Bmin 504B30 540Bmin 9 min 1 hours 

>30 °C to 40 °C 504B3 545Bmin 504B30 547Bmin 6 min 1 hours 
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Table B7: Parameters of drilling, cleaning and setting tools 

1) With vacuum cleaner Hilti VC 10/20/40 (automatic filter cleaning activated, eco mode off) or a vacuum cleaner 
providing equivalent cleaning performance in combination with the specified Hilti hollow drill bit TE-CD or TE-YD. 

Cleaning alternatives 

Manual Cleaning (MC): 
Hilti hand pump for blowing out drill holes with 
diameters d0 ≤ 20 mm and  
drill hole depths h0 ≤ 10·d. 

 

Compressed air cleaning (CAC): 
Air nozzle with an orifice opening of  
minimum 3,5 mm in diameter. 

 

Automatic Cleaning (AC): 
Cleaning is performed during drilling with Hilti 
TE-CD and TE-YD drilling system including 
vacuum cleaner.  
  

Steel elements 549BDrill and clean 550BInstalla-
tion 

551BThreaded 
rods 

(Annex A) 
552BHIS-(R)N 553BRebar 554BHZA(-R) 

555BHammer drilling 556BDiamond coring 
557BBrush 558BPiston 

plug  559BHollow 
drill bit1)  560BRoughening 

tool 

         
561BSize 562Bsize 563Bsize 564Bsize 565Bd0 [mm] 566Bd0 [mm] 567Bd0 [mm] 568Bd0 [mm] 569BHIT-RB 570BHIT-SZ 

571BM8 572B- 
573Bφ8 574B- 575B10 576B- 577B- 578B- 579B10 580B- 

581BM10 582B- 
583Bφ8 / φ10 584B- 585B12 586B12 587B- 588B- 589B12 590B12 

591BM12 592BM8 
593Bφ10 / φ12 594B- 595B14 596B14 597B- 598B- 599B14 600B14 

601B- 602B- 
603Bφ12 604BM12 605B16 606B16 607B- 608B- 609B16 610B16 

611BM16 612BM10 
613Bφ14 614B- 615B18 616B18 617B18 618B18 619B18 620B18 

621B- 622B- 
623Bφ16 624BM16 625B20 626B20 627B20 628B20 629B20 630B20 

631BM20 632BM12 633B- 634B- 635B22 636B22 637B22 638B22 639B22 640B22 
641B- 642B- 

643Bφ20 644BM20 645B25 646B25 647B25 648B25 649B25 650B25 
651BM24 652BM16 653B- 654B- 655B28 656B28 657B28 658B28 659B28 660B28 
661BM27 662B- 663B- 664B- 665B30 666B- 667B30 668B30 669B30 670B30 

671B- 672BM20 
673Bφ25 / φ26 674BM24 675B32 676B32 677B32 678B32 679B32 680B32 

681BM30 682B- 
683Bφ28 684BM27 685B35 686B35 687B35 688B35 689B35 690B35 

691B- 692B- 
693Bφ30 694B- 695B37 696B- 697B- 698B- 699B37 700B37 

701B- 702B- 
703Bφ32 704B- 705B40 706B- 707B- 708B- 709B40 710B40 
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Table B8: Hilti roughening tool TE-YRT – tool parameters  

 
Table B9: Hilti roughening tool TE-YRT – roughening and blowing times 

 
Hilti roughening tool TE-YRT and wear gauge RTG 
Hilti roughening 
tool TE-YRT  

Wear gauge  
RTG  

711BAssociated components 
712BDiamond coring 713BRoughening tool TE-YRT 714BWear gauge RTG… 

   
715Bd0 [mm] 

716Bd0 [mm] 717Bsize 
718Bnominal 719Bmeasured 

720B18 721B17,9 to 18,2 722B18 723B18 
724B20 725B19,9 to 20,2 726B20 727B20 
728B22 729B21,9 to 22,2 730B22 731B22 
732B25 733B24,9 to 25,2 734B25 735B25 
736B28 737B27,9 to 28,2 738B28 739B28 
740B30 741B29,9 to 30,2 742B30 743B30 
744B32 745B31,9 to 32,2 746B32 747B32 
748B35 749B34,9 to 35,2 750B35 751B35 

 752BRoughening time 
troughen 

753BMinimum blowing time 
tblowing 

754Bhef [mm] 755Btroughen [sec] = hef [mm] / 10 756Btblowing [sec] =  troughen [sec] + 20  
757B0 to 100 758B10 759B30 

760B101 to 200 761B20 762B40 
763B201 to 300 764B30 765B50 
766B301 to 400 767B40 768B60 
769B401 to 500 770B50 771B70 
772B501 to 600 773B60 774B80 
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Installation instruction 
2403BHole drilling   
2404Ba) Hammer drilling  

  

2406BDrill hole to the required embedment depth with a hammer drill set in rotation-hammer 
mode using an appropriately sized carbide drill bit. 

2407Bb) Hammer drilling with Hilti hollow drill bit 

 

2408BDrill hole to the required embedment depth with an appropriately sized Hilti TE-CD or 
TE-YD hollow drill bit with vacuum attachment following the requirements given in 
Table B7. This drilling system removes the dust and cleans the drill hole during drilling 
when used in accordance with the user’s manual. After drilling is completed, proceed to 
the “injection preparation” step in the installation instruction. 

2409Bc) Diamond coring with roughening with Hilti roughening tool TE-YRT: 

 

2410BDiamond coring is permissible when suitable diamond core drilling machines and the 
corresponding core bits are used. 
For the use in combination with Hilti roughening tool TE-YRT see parameters in 
Table B8. 

 

2411BBefore roughening water needs to be removed from the drill hole.  
Check usability of the roughening tool with the wear gauge RTG. 
Roughen the drill hole over the whole length to the required hef.  
Roughening time troughen see Table B9.  

2412BDrill hole cleaning 2413BJust before injection of the mortar, the drill hole must be free of dust and debris. 
Inadequate hole cleaning = poor load values. 

2414BManual Cleaning (MC) 2415BUncracked concrete only. 
For drill hole diameters d0 ≤ 20 mm and drill hole depths h0 ≤ 10·d.  

 

2416BThe Hilti hand pump may be used for blowing out drill holes up to diameters d0 ≤ 20 mm 
and drill hole depths h0 ≤ 10·d.  
Blow out at least 4 times from the back of the drill hole until return air stream is free of 
noticeable dust. 

 

2417BBrush 4 times with the specified brush (see Table B7) by inserting the steel brush Hilti 
HIT-RB to the back of the hole (if needed with extension) in a twisting motion and 
removing it. The brush must produce natural resistance as it enters the drill hole 
(brush Ø ≥ drill hole Ø) - if not the brush is too small and must be replaced with the 
proper brush diameter. 

 

2418BBlow out again with the Hilti hand pump at least 4 times until return air stream is free of 
noticeable dust. 
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2419BCompressed air cleaning (CAC) for all drill hole diameters d0 and all drill hole depths h0 

 

2420BBlow 2 times from the back of the hole (if needed with nozzle extension) over the whole 
length with oil-free compressed air (min. 6 bar at 6 m³/h) until return air stream is free of 
noticeable dust.  
For drill hole diameters ≥ 32 mm the compressor has to supply a minimum air flow of 
140 m³/h.  

 

2421BBrush 2 times with the specified brush (see Table B7) by inserting the steel brush Hilti 
HIT-RB to the back of the hole (if needed with extension) in a twisting motion and 
removing it. The brush must produce natural resistance as it enters the drill hole (brush 
Ø ≥ drill hole Ø) - if not the brush is too small and must be replaced with the proper 
brush diameter. 

 

2422BBlow again with compressed air 2 times until return air stream is free of noticeable dust. 

Cleaning of diamond cored holes with roughening with Hilti roughening tool TE-YRT. 

2423BFlush 2 times by inserting a water hose (water-line pressure) to the back of the hole 
until water runs clear. 

 

2424BBrush 2 times with the specified brush (see Table B7) by inserting the steel brush Hilti 
HIT-RB to the back of the hole (if needed with extension) in a twisting motion and 
removing it. The brush must produce natural resistance as it enters the drill hole (brush 
Ø ≥ drill hole Ø) - if not the brush is too small and must be replaced with the proper 
brush diameter. 

 

2425BBlow 2 times from the back of the hole (if needed with nozzle extension) over the whole 
length with oil-free compressed air (min. 6 bar at 6 m³/h) until return air stream is free of 
noticeable dust and water. Remove all water from the drillhole until drillhole is 
completely dried before mortar injection (tblowing see Table B9). For drill hole diameters ≥ 
32 mm the compressor has to supply a minimum air flow of 140 m³/h. 
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Cleaning and water removal of water-filled drill holes drilled with hammer drilling and hammer drilling 
with Hilti hollow drill bit: For all drill hole diameters d0 and all drill hole depths h0. 

 

Flush 2 times by inserting a water hose (water-line pressure) to the back of the hole 
until water runs clear. 

 

Brush 2 times with the specified brush (see Table B7) by inserting the steel brush Hilti 
HIT-RB to the back of the hole (if needed with extension) in a twisting motion and 
removing it. 
The brush must produce natural resistance as it enters the drill hole (brush Ø ≥ 
drill hole Ø) - if not the brush is too small and must be replaced with the proper brush 
diameter. 

 

Flush 2 times by inserting a water hose (water-line pressure) to the back of the hole 
until water runs clear. 

Blow 2 times from the back of the hole (if needed with nozzle extension) over the whole 
length with oil-free compressed air (min. 6 bar at 6 m³/h) until return air stream is free of 
noticeable dust and water. 
For drill hole diameters ≥ 32 mm the compressor has to supply a minimum air flow of 
140 m³/h. 

 

Brush 2 times with the specified brush size (see Table B7) by inserting the steel brush 
Hilti HIT-RB to the back of the hole (if needed with extension) in a twisting motion and 
removing it.  
The brush must produce natural resistance as it enters the drill hole – if not the brush is 
too small and must be replaced with the proper brush diameter. 

 

Blow again with compressed air 2 times until return air stream is free of noticeable dust 
and water. 
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2426BInjection preparation 

 

2427BTightly attach Hilti mixing nozzle HIT-RE-M to foil pack manifold. Do not modify the 
mixing nozzle.  
Observe the instruction for use of the dispenser. 
Check foil pack holder for proper function. Insert foil pack into foil pack holder and put 
holder into dispenser. 

 

2428BThe foil pack opens automatically as dispensing is initiated. Depending on the size of 
the foil pack, an initial amount of adhesive has to be discarded. Discarded quantities are  
  2 strokes for 330 ml foil pack, 
  3 strokes  for 500 ml foil pack, 
                          4 strokes for 500 ml foil pack ≤ 5 °C. 
The minimum foil pack temperature is 0°C. 

2429BInject adhesive from the back of the drill hole without forming air voids.  

 

2430BInject the adhesive starting at the back of the hole, slowly withdrawing the mixer with 
each trigger pull. Fill approximately 2/3 of the drill hole to ensure that the annular gap 
between the steel element and the concrete is completely filled with adhesive along the 
embedment length. 
In water saturated concrete it is required to set the fastener immediately after cleaning 
the drillhole. 

2431BAfter injection is completed, depressurize the dispenser by pressing the release trigger. 
This will prevent further adhesive discharge from the mixer. 

 

2432BOverhead installation and/or installation with embedment depth hef > 250mm.  
For overhead installation the injection is only possible with the aid of extensions and 
piston plugs. Assemble HIT-RE-M mixer, extension(s) and appropriately sized piston 
plug (see Table B7). Insert piston plug to back of the hole and inject adhesive. During 
injection the piston plug will be naturally extruded out of the drill hole by the adhesive 
pressure. 
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2433BSetting the steel element  

 

2434BBefore use, verify that the element is dry and free of oil and other contaminants.  
Mark and set steel element to the required embedment depth before working time twork 
has elapsed. The working time twork is given in Table B6. 

 

2435BFor overhead installation use piston plugs and fix embedded parts with e.g. wedges 
(Hilti HIT-OHW). 

 

2436BLoading: After required curing time tcure (see Table B6) the fastening can be loaded. 
The applied installation torque shall not exceed the values max Tinst given in Table B2 
to Table B4. 

2437BInstallation of Hilti Filling Set 

2438BUse Hilti Filling Set with standard nut. Observe the correct orientation of filling washer 
and spherical washer. 

 

2439BThe applied installation torque shall not exceed the values max Tinst given in Table B2 
to Table B4. 

 

2440BOptional: 
Installation of lock nut. Tighten with a ¼ to ½ turn. (Not for size M24.) 

 

2441BFill the annular gap between steel element and fixture with 1-3 strokes of a Hilti 
injection mortar HIT-HY … or HIT-RE … . 
Follow the installation instructions supplied with the respective Hilti injection mortar. 
After required curing time tcure the fastening can be loaded. 
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Table C1: Essential characteristics for threaded rods according to Annex A under 
tension load in concrete 

775BThreaded rods according to Annex A 776BM8 777BM10 778BM12 779BM16 780BM20 781BM24 782BM27 783BM30 
784BFor a working life of 50 and 100 years         
785BInstallation factor for installation in dry or wet (water saturated) concrete 
786BHammer drilling (HD) 787Bγinst 788B[-] 789B1,0 
790BHammer drilling with Hilti hollow drill bit  
TE-CD or TE-YD (HDB) 791Bγinst 792B[-] 793B

1) 794B1,0 

795BDiamond coring with roughening with Hilti 
roughening tool TE-YRT (DD+RT) 796Bγinst 797B[-] 798B

1) 1,0 

785BInstallation factor for installation in water-filled drill holes (not sea water) 
786BHammer drilling (HD) 787Bγinst 788B[-] 789B1,4 
790BHammer drilling with Hilti hollow drill bit  
TE-CD or TE-YD (HDB) 791Bγinst 792B[-] 1) 794B1,4 

799BSteel failure      
Characteristic resistance  800BNRk,s 801B[kN] As ∙ fuk 
802BPartial factor grade 5.8, 6.8 and 8.8  
(Table A1) 803BγMs,N2)  804B[-] 805B1,5 

810BPartial factor HAS A4, HAS-U A4, HIT-V-R, 
Threaded rod: CRC II and III (Table A1) 811BγMs,N2)  812B[-] 813B1,87 814B2,86 

815BPartial factor HAS-U HCR, HIT-V-HCR, 
Threaded rod: CRC V (Table A1) 816BγMs,N2)  817B[-] 818B1,5 819B2,1 

820BConcrete cone failure       
821BFactor for uncracked concrete 822Bkucr,N 823B[-] 11,0 
824BFactor for cracked concrete 825Bkcr,N 826B[-] 7,7 
827BEdge distance 828Bccr,N 829B[mm] 830B1,5 ⋅ hef 
831BSpacing 832Bscr,N 833B[mm] 834B3,0 ⋅ hef 
835BSplitting failure       

836BEdge distance  
ccr,sp [mm] for 

837Bh / hef  ≥ 2,0 838B1,0 ⋅ hef 

 

839B2,0 > h / hef  > 1,3 840B4,6 ⋅ hef - 1,8 ⋅ h 

841Bh / hef  ≤ 1,3 842B2,26 ⋅ hef 

843BSpacing 844Bscr,sp 845B[mm] 846B2·ccr,sp 
1) No performance assessed.  
2) In absence of national regulations. 
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Table C1: continued 
775BThreaded rods according to Annex A 848BM8 849BM10 850BM12 851BM16 852BM20 853BM24 854BM27 855BM30 
856BCombined pullout and concrete cone failure for a working life of 50 years 
857BCharacteristic bond resistance in uncracked concrete C20/25 
for installation in dry or wet (water saturated) concrete, all drilling methods (HD, HDB, DD + RT) 

2288BTemperature range I: 24°C/40°C 
859BτRk,ucr 860B[N/mm2] 18 

2291BTemperature range II: 50°C/80°C 
862BτRk,ucr 863B[N/mm2] 15 

2294BTemperature range III: 72°C/120°C 
865BτRk,ucr 866B[N/mm2] 13 

867BCharacteristic bond resistance in cracked concrete C20/25 
for installation in dry or wet (water saturated) concrete, all drilling methods (HD, HDB, DD + RT) 

2288BTemperature range I: 24°C/40°C 

869BτRk,cr 

870B[N/mm2] 7,5 9,4 9,5 

2291BTemperature range II: 50°C/80°C 
872BτRk,cr 873B[N/mm2] 6,4 8,0 

2294BTemperature range III: 72°C/120°C 
875BτRk,cr 876B[N/mm2] 5,5 6,8 6,9 

857BCharacteristic bond resistance in uncracked concrete C20/25 
for installation in water-filled drill holes (not sea water), HD and HDB 

2288BTemperature range I: 24°C/40°C 
859BτRk,ucr 860B[N/mm2] 14,0 13,8 13,5 13,0 12,5 11,9 11,4 10,9 

2291BTemperature range II: 50°C/80°C 
862BτRk,ucr 863B[N/mm2] 11,9 11,7 11,5 11,1 10,6 10,1 9,7 9,3 

2294BTemperature range III: 72°C/120°C 
865BτRk,ucr 866B[N/mm2] 10,2 10,1 9,9 9,5 9,1 8,7 8,3 8,0 

867BCharacteristic bond resistance in cracked concrete C20/25 
for installation in water-filled drill holes (not sea water), HD and HDB 

2288BTemperature range I: 24°C/40°C 
869BτRk,cr 870B[N/mm2] 6,1 7,4 7,2 6,7 6,4 6,1 6,1 6,0 

2291BTemperature range II: 50°C/80°C 
872BτRk,cr 873B[N/mm2] 5,2 6,3 6,1 5,7 5,5 5,2 5,2 5,1 

2294BTemperature range III: 72°C/120°C 
875BτRk,cr 876B[N/mm2] 4,5 5,4 5,2 4,9 4,7 4,5 4,5 4,4 

877BInfluence factors ψ on bond resistance τRk in cracked and uncracked concrete 

Influence of concrete strength class: τRk = τRk,(C20/25) ∙ ψc 

874BTemperature range I to III : ψc [-] (fck/20)0,1 

Influence of sustanined load    

2288BTemperature range I: 24°C/40°C 
885Bψ0

sus [-] 0,74 

2291BTemperature range II: 50°C/80°C 
885Bψ0

sus [-] 0,89 

2294BTemperature range III: 72°C/120°C 
885Bψ0

sus [-] 0,72 
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Table C1: continued 
775BThreaded rods according to Annex A 848BM8 849BM10 850BM12 851BM16 852BM20 853BM24 854BM27 855BM30 
888BCombined pullout and concrete cone failure for a working life of 100 years 
889Characteristic bond resistance in uncracked concrete C20/25 
for installation in dry or wet (water saturated) concrete, all drilling methods (HD, HDB, DD + RT) 

2288BTemperature range I: 24°C/40°C 
891BτRk,ucr,100 892B[N/mm2] 17 

2291BTemperature range II: 50°C/80°C 
894BτRk,ucr,100 895B[N/mm2] 14 

2294BTemperature range III: 72°C/120°C 
897BτRk,ucr,100 898B[N/mm2] 12 

899BCharacteristic bond resistance in cracked concrete C20/25 
for installation in dry or wet (water saturated) concrete, all drilling methods (HD, HDB, DD + RT) 

2288BTemperature range I: 24°C/40°C 
901BτRk,cr,100 902B[N/mm2] 6,5 6,7 8,1 

2291BTemperature range II: 50°C/80°C 
904BτRk,cr,100 905B[N/mm2] 5,5 5,7 7,0 

2294BTemperature range III: 72°C/120°C 
907BτRk,cr,100 908B[N/mm2] 5,0 6,0 

857BCharacteristic bond resistance in uncracked concrete C20/25 
for installation in water-filled drill holes (not sea water), HD and HDB 

2288BTemperature range I: 24°C/40°C 
891BτRk,ucr,100 860B[N/mm2] 14,0 13,8 13,5 13,0 12,5 11,9 11,4 10,9 

2291BTemperature range II: 50°C/80°C 
894BτRk,ucr,100 863B[N/mm2] 11,9 11,7 11,5 11,1 10,6 10,1 9,7 9,3 

2294BTemperature range III: 72°C/120°C 
897BτRk,ucr,100 866B[N/mm2] 10,2 10,1 9,9 9,5 9,1 8,7 8,3 8,0 

867BCharacteristic bond resistance in cracked concrete C20/25 
for installation in water-filled drill holes (not sea water), HD and HDB 

2288BTemperature range I: 24°C/40°C 
901BτRk,cr,100 870B[N/mm2] 5,5 5,3 6,1 5,8 5,5 5,3 5,1 4,8 

2291BTemperature range II: 50°C/80°C 
904BτRk,cr,100 873B[N/mm2] 4,5 4,5 5,2 4,9 4,7 4,5 4,3 4,1 

2294BTemperature range III: 72°C/120°C 
907BτRk,cr,100 876B[N/mm2] 3,9 3,8 4,5 4,2 4,0 3,8 3,7 3,5 

909BInfluence factors ψ on bond resistance τRk,100 in cracked and uncracked concrete 

Influence of concrete strength class: τRk = τRk,(C20/25) ∙ ψc 

874BTemperature range I to III : ψc [-] (fck/20)0,1 

Influence of sustanined load    

2288BTemperature range I: 24°C/40°C 
885Bψ0

sus,100 [-] 0,71 

2291BTemperature range II: 50°C/80°C 
885Bψ0

sus,100 [-] 0,86 

2294BTemperature range III: 72°C/120°C 
885Bψ0

sus,100 [-] 0,80 
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Table C2: Essential characteristics for threaded rods according to Annex A under 
shear load in concrete 

1)  In absence of national regulations.  

775BThreaded rods according to Annex A 916BM8 917BM10 918BM12 919BM16 920BM20 921BM24 922BM27 923BM30 
924BFor a working life of 50 and 100 years 
925BSteel failure without lever arm     
Characteristic resistance  926BV0Rk,s 927B[kN] k6 ∙ As ∙ fuk 
Factor grade 5.8 k6 [-] 0,6 
Factor grade 6.8 and 8.8 k6 [-] 0,5 
810BFactor HAS A4, HAS-U A4, HIT-V-R, 
Threaded rod: CRC II and III (Table A1) k6 [-] 0,5 

815BFactor HAS-U HCR, HIT-V-HCR, 
Threaded rod: CRC V (Table A1) k6 [-] 0,5 

928BPartial factor grade 5.8, 6.8, 8.8 929BγMs,V1) 930B[-] 931B1,25 
936BPartial factor 
HAS A4, HAS-U A4, HIT-V-R, 
Threaded rod CRC II and III (Table A1)   

937BγMs,V1) 938B[-] 939B1,56 940B2,38 

941BPartial factor 
HAS-U HCR, HIT-V-HCR, 
Threaded rod CRC V (Table A1) 

942BγMs,V1) 943B[-] 944B1,25 945B1,75 

946BDuctility factor 947Bk7 948B[-] 949B1,0 
950BSteel failure with lever arm     
Characteristic resistance 951BM0Rk,s 952B[Nm] 953B1,2 ∙ Wel ∙ fuk 
954BDuctility factor 955Bk7 956B[-] 957B1,0 
958BConcrete pry-out failure 
959BPry-out factor 960Bk8 961B[-] 962B2,0 
963BConcrete edge failure 

964BEffective length of fastener 965Blf 966B[mm] 967Bmin (hef; 12 ∙ dnom) 968Bmin (hef;  
8 ∙ dnom; 300) 

969BOutside diameter of fastener 970Bdnom 971B[mm] 8 10 12 16 20 24 27 30 
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Table C3:  Essential characteristics for internally threaded sleeve HIS-(R)N 
under tension load in concrete  

  

972BHIS-(R)N 973BM8 974BM10 975BM12 976BM16 M20 
977BFor a working life of 50 years      
978BInstallation factor        
979BHammer drilling 980Bγinst 981B[-] 982B1,0 
983BHammer drilling with Hilti hollow drill bit 
TE-CD or TE-YD 984Bγinst 985B[-] 986B1,0 

987BDiamond coring with roughening with 
Hilti roughening tool TE-YRT 988Bγinst 989B[-] 1) 

990B1,0 

991BSteel failure  
992BCharacteristic resistance HIS-N  
with screw or threaded rod grade 8.8 993BNRk,s 994B[kN] 995B25 996B46 997B67 998B125 999B116 

1000BPartial factor 1001BγMs,N2) 1002B[-] 1003B1,50 
1004BCharacteristic resistance HIS-RN 
with screw or threaded rod grade 70 1005BNRk,s 1006B[kN] 1007B26 1008B41 1009B59 1010B110 1011B166 

1012BPartial factor 1013BγMs,N2) 1014B[-] 1015B1,87 1016B2,4 
1017BConcrete cone failure       
1018BFactor for uncracked concrete 1019Bkucr,N 1020B[-] 1021B11,0 
1022BFactor for cracked concrete 1023Bkcr,N 1024B[-] 1025B7,7 
1026BEdge distance 1027Bccr,N 1028B[mm] 1029B1,5 ⋅ hef 
1030BSpacing 1031Bscr,N 1032B[mm] 1033B3,0 ⋅ hef 
1034BSplitting failure       

1035BEdge distance  
ccr,sp [mm] for 

1036Bh / hef  ≥ 2,0 1037B1,0 ⋅ hef 

 

1038B2,0 > h / hef  > 1,3 1039B4,6 hef - 1,8 h 

1040Bh / hef  ≤ 1,3 1041B2,26 hef 

1042BSpacing 1043Bscr,sp 1044B[mm] 1045B2·ccr,sp 
1) No performance assessed.  
2) In absence of national regulations. 
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Table C3:  continued 
1046BHIS-(R)N 1047BM8 1048BM10 1049BM12 1050BM16 M20 
1051BCombined pullout and concrete cone failure for a working life of 50 years 
1052BEffective embedment depth 1053Bhef 1054B[mm] 1055B90 1056B110 1057B125 1058B170 1059B205 
1060BEffective fastener diameter 1061Bd1 1062B[mm] 1063B12,5 1064B16,5 1065B20,5 1066B25,4 1067B27,6 
1068B Characteristic bond resistance in uncracked concrete C20/25 
for installation in dry or wet (water saturated) concrete, all drilling methods (HD, HDB, DD + RT) 
2288BTemperature range I: 24°C/40°C 1070BτRk,ucr 1071B[N/mm²]   1072B13   
2291BTemperature range II: 50°C/80°C 1074BτRk,ucr 1075B[N/mm²]   1076B11   
2294BTemperature range III: 72°C/120°C 1078BτRk,ucr 1079B[N/mm²]   1080B9,5   
1081B Characteristic bond resistance in cracked concrete C20/25 
for installation in dry or wet (water saturated) concrete, all drilling methods (HD, HDB, DD + RT) 
2288BTemperature range I: 24°C/40°C 1083BτRk,cr 1084B[N/mm²]   1085B7   
2291BTemperature range II: 50°C/80°C 1087BτRk,cr 1088B[N/mm²]   1089B5,5   
2294BTemperature range III: 72°C/120°C 1091BτRk,cr 1092B[N/mm²]   1093B5   
877BInfluence factors ψ on bond resistance τRk in cracked and uncracked concrete 

Influence of concrete strength class: τRk = τRk,(C20/25) ∙ ψc 
874BTemperature range I to III : ψc [-] (fck/20)0,1 
Influence of sustained load 

   
2288BTemperature range I: 24°C/40°C 885Bψ0

sus [-] 0,74 

2291BTemperature range II: 50°C/80°C 885Bψ0
sus [-] 0,89 

2294BTemperature range III: 72°C/120°C 885Bψ0
sus [-] 0,72 
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Table C4:  Essential characteristics for internally threaded sleeve HIS-(R)N    
under shear load in concrete  

1)  In absence of national regulations.   

1105BHIS-(R)N 1106BM8 1107BM10 1108BM12 1109BM16 M20 
1110BFor a working life of 50 years      
1111BSteel failure without lever arm        
1112BCharacteristic resistance HIS-N  
with screw or threaded rod grade 8.8 1113BV0Rk,s 1114B[kN] 1115B13 1116B23 1117B34 1118B63 1119B58 

1120BPartial factor 1121BγMs,V1) 1122B[-]   1123B1,25   
1124BCharacteristic resistance HIS-RN  
with screw or threaded rod grade 70 1125BV0Rk,s 1126B[kN] 1127B13 1128B20 1129B30 1130B55 1131B83 

1132BPartial factor 1133BγMs,V1) 1134B[-] 1135B1,56 1136B2,0 
1137BDuctility factor  1138Bk7 1139B[-]   1140B1,0   
1141BSteel failure with lever arm        
1142BCharacteristic resistance  
HIS-N with screw or threaded rod grade 8.8 1143BM0Rk,s 1144B[Nm] 1145B30 1146B60 1147B105 1148B266 1149B519 

1150BCharacteristic resistance 
HIS-RN with screw or threaded rod grade 70 1151BM0Rk,s 1152B[Nm] 1153B26 1154B52 1155B92 1156B233 1157B454 

1158BDuctility factor  1159Bk7 1160B[-]   1161B1,0   
1162BConcrete pry-out failure        
1163BPry-out factor  1164Bk8 1165B[-] 1166B2,0 
1167BConcrete edge failure 
1168BEffective length of fastener 1169Blf 1170B[mm] 1171B90 1172B110 1173B125 1174B170 1175B205 
1176BOutside diameter of fastener 1177Bdnom 1178B[mm] 1179B12,5 1180B16,5 1181B20,5 1182B25,4 1183B27,6 
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Table C5:  Essential characteristics for Hilti tension anchor HZA / HZA-R 
under tension load in concrete 

Hilti tension anchor HZA, HZA-R   M12 M16 M20 M24 M27 
For a working life of 50 and 100 years        
785BInstallation factor for installation in dry or wet (water saturated) concrete 
786BHammer drilling 787Bγinst 788B[-] 789B1,0 
790BHammer drilling with Hilti hollow drill bit 
TE-CD or TE-YD 791Bγinst 792B[-] 

793B

 

794B1,0 

795BDiamond coring with roughening with 
Hilti roughening tool TE-YRT 796Bγinst 797B[-] 798B

1) 1,0 

785BInstallation factor for installation in water-filled drill holes (not sea water) 
786BHammer drilling 787Bγinst 788B[-] 789B1,4 
790BHammer drilling with Hilti hollow drill bit 
TE-CD or TE-YD 791Bγinst 792B[-] 

793B

 

794B1,4 

Steel failure        
Characteristic resistance HZA NRk,s [kN] 46 86 135 194 253 
Characteristic resistance HZA-R NRk,s [kN] 62 111 173 248 1) 
Partial factor γMs,N2) [-] 1,4 
1184BConcrete cone failure       

1185BEffective anchorage depth  
HZA hef [mm] 1186Bhnom 
HZA-R hef [mm] 

1187Bhnom 1188B

1) 
1189BFactor for uncracked concrete  kucr,N [-] 11,0 
1190BFactor for cracked concrete  kcr,N [-] 7,7 
1191BEdge distance  ccr,N [mm] 

1192B1,5 ⋅ hef 
1193BSpacing  scr,N [mm] 

1194B3,0 ⋅ hef 
1195BSplitting failure relevant for uncracked concrete       

1196BEdge distance  
ccr,sp [mm] for 

1197Bh / hef ≥ 2,0 1198B1,0⋅hef 

 

2,0 > h / hef > 1,3 
1199B4,6⋅hef - 1,8⋅h 

h / hef ≤ 1,3 
1200B2,26⋅hef 

1201BSpacing 1202Bscr,sp 1203B[mm] 1204B2·ccr,sp 
1) No performance assessed.  
2) In absence of national regulations. 
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Table C5:  continued 
Hilti tension anchor HZA, HZA-R   M12 M16 M20 M24 M27 
Diameter of rebar 1205Bd [mm] 12 16 20 25 28 

Effective anchorage depth 
HZA hef [mm] hnom – 20 
HZA-R hef [mm] hnom – 100 1) 

Combined pull-out and concrete cone failure for a working life of 50 years  
Characteristic bond resistance in uncracked concrete C20/25 
for installation in dry or wet (water saturated) concrete, all drilling methods (HD, HDB, DD + RT) 
2288BTemperature range I: 24°C/40°C τRk,ucr [N/mm²] 1206B12 

2291BTemperature range II: 50°C/80°C τRk,ucr [N/mm²] 1207B10 

2294BTemperature range III: 72°C/120°C τRk,ucr [N/mm²] 1208B8,5 
Characteristic bond resistance in cracked concrete C20/25 
for installation in dry or wet (water saturated) concrete, all drilling methods (HD, HDB, DD + RT) 
2288BTemperature range I: 24°C/40°C τRk,cr [N/mm²] 1209B7 

2291BTemperature range II: 50°C/80°C τRk,cr [N/mm²] 1210B5,5 

2294BTemperature range III: 72°C/120°C τRk,cr [N/mm²] 1211B5 
Characteristic bond resistance in uncracked concrete C20/25 
for installation in water-filled drill holes (not sea water), HD and HDB 
2288BTemperature range I: 24°C/40°C τRk,ucr [N/mm²] 11,4 

2291BTemperature range II: 50°C/80°C τRk,ucr [N/mm²] 9,3 

2294BTemperature range III: 72°C/120°C τRk,ucr [N/mm²] 8,1 
Characteristic bond resistance in cracked concrete C20/25 
for installation in water-filled drill holes (not sea water), HD and HDB 
2288BTemperature range I: 24°C/40°C τRk,cr [N/mm²] 6,5 

2291BTemperature range II: 50°C/80°C τRk,cr [N/mm²] 5,2 

2294BTemperature range III: 72°C/120°C τRk,cr [N/mm²] 4,5 

1212BInfluence factors ψ on bond resistance τRk in cracked and uncracked concrete 

Influence of concrete strength class: τRk = τRk,(C20/25) ∙ ψc 

874BTemperature range I to III : ψc [-] (fck/20)0,1 

Influence of sustained load    

2288BTemperature range I: 24°C/40°C ψ0sus [-] 0,74 

2291BTemperature range II: 50°C/80°C ψ0sus [-] 0,89 

2294BTemperature range III: 72°C/120°C ψ0sus [-] 0,72 
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Table C5:  continued 
Hilti tension anchor HZA, HZA-R   M12 M16 M20 M24 M27 
Diameter of rebar 1205Bd [mm] 12 16 20 25 28 

Effective anchorage depth 
HZA hef [mm] hnom – 20 
HZA-R hef [mm] hnom – 100 1) 

Combined pull-out and concrete cone failure for a working life 100 years 
Characteristic bond resistance in uncracked concrete C20/25 
for installation in dry or wet (water saturated) concrete, all drilling methods (HD, HDB, DD + RT) 
2288BTemperature range I: 24°C/40°C τRk,ucr,100 [N/mm²] 1206B12 

2291BTemperature range II: 50°C/80°C τRk,ucr,100 [N/mm²] 1207B10 

2294BTemperature range III: 72°C/120°C τRk,ucr,100 [N/mm²] 1208B8,5 
Characteristic bond resistance in cracked concrete C20/25 
for installation in dry or wet (water saturated) concrete, all drilling methods (HD, HDB, DD + RT) 
2288BTemperature range I: 24°C/40°C τRk,cr,100 [N/mm²] 1209B7 

2291BTemperature range II: 50°C/80°C τRk,cr,100 [N/mm²] 1210B5,5 

2294BTemperature range III: 72°C/120°C τRk,cr,100 [N/mm²] 1211B5 
Characteristic bond resistance in uncracked concrete C20/25 
for installation in water-filled drill holes (not sea water), HD and HDB 
2288BTemperature range I: 24°C/40°C τRk,ucr,100 [N/mm²] 11,4 

2291BTemperature range II: 50°C/80°C τRk,ucr,100 [N/mm²] 9,3 

2294BTemperature range III: 72°C/120°C τRk,ucr,100 [N/mm²] 8,1 

Characteristic bond resistance in cracked concrete C20/25 
for installation in water-filled drill holes (not sea water), HD and HDB 
2288BTemperature range I: 24°C/40°C τRk,cr,100 [N/mm²] 6,5 

2291BTemperature range II: 50°C/80°C τRk,cr,100 [N/mm²] 5,2 

2294BTemperature range III: 72°C/120°C τRk,cr,100 [N/mm²] 4,5 

1213BInfluence factors ψ on bond resistance τRk in cracked and uncracked concrete 

Influence of concrete strength class: τRk = τRk,(C20/25) ∙ ψc 

874BTemperature range I to III : ψc [-] (fck/20)0,1 

Influence of sustained load    

2288BTemperature range I: 24°C/40°C ψ0sus,100 [-] 0,71 

2291BTemperature range II: 50°C/80°C ψ0sus,100 [-] 0,86 

2294BTemperature range III: 72°C/120°C ψ0sus,100 [-] 0,80 
1) No performance assessed 
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Table C6:  Essential characteristics for Hilti tension anchor HZA, HZA-R 
under shear load in concrete  

Hilti tension anchor HZA, HZA-R 1214BM12 1215BM16 1216BM20 1217BM24 M27 

For a working life of 50 and 100 years  

Steel failure without lever arm        

Characteristic resistance HZA V0Rk,s [kN] 23 43 67 97 126 

Characteristic resistance HZA-R V0Rk,s [kN] 31 55 86 124 1) 

Partial factor γMs,V2) [-] 1,5 

Ductility factor  k7 [-] 1,0 

Steel failure with lever arm    

Characteristic resistance HZA M0Rk,s [Nm] 72 183 357 617 915 

Characteristic resistance HZA-R M0Rk,s [Nm] 97 234 457 790 1) 

Ductility factor  k7 [-] 1,0 

Concrete pry-out failure        

Pry-out factor  k8 [-] 2,0 

Concrete edge failure    

Effective length of fastener lf [mm] min (hnom; 12 ∙ dnom) min (hnom;  
8 ∙ dnom; 300) 

Outside diameter of fastener dnom [mm] 12 16 20 24 27 
1) No performance assessed.  
2) In absence of national regulations.  
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Table C7: Essential characteristics for rebar under tension load in concrete  

1) No performance assessed.  
2) fuk according to rebar specification. 
3) In absence of national regulations. 
 
 
  

1218BRebar   
1219Bφ 8 1220Bφ 10 1221Bφ 12 1222Bφ 14 1223Bφ 16 1224Bφ 20 1225Bφ 25 1226Bφ 26 1227Bφ 28 1228Bφ 30 1229Bφ 32 

1230BFor a working life of 50 and 100 years            
1231BInstallation factor for installation in dry or wet (water saturated) concrete 
1232BHammer drilling γinst [-] 1233B1,0 
1234BHammer drilling with Hilti hollow 
drill bit TE-CD or TE-YD γinst [-] 1235B1,0 

1236BDiamond coring with roughening 
with Hilti roughening tool TE-YRT γinst [-] 1) 1237B1,0 

785BInstallation factor for installation in water-filled drill holes (not sea water) 
1232BHammer drilling γinst [-] 1233B1,4 
1234BHammer drilling with Hilti hollow 
drill bit TE-CD or TE-YD γinst [-] 1235B1,4 

12Steel failure 
Characteristic resistance  1239BNRk,s 1240B[kN] As ∙ fuk2) 
1241BCharacteristic resistance  
Rebar B500B  
acc. to DIN 488-1 

1242BNRk,s 1243B[kN] 1244B28 1245B43 1246B62 1247B85 1248B111 1249B173 1250B270 1251B292 1252B339 1253B388 1254B442 

1255BPartial factor γMs,N3) [-] 1256B1,4 
1257BConcrete cone failure              
1258BFactor for uncracked concrete 1259Bkucr,N 1260B[-] 11,0 
1261BFactor for cracked concrete 1262Bkcr,N 1263B[-] 7,7 
1264BEdge distance 1265Bccr,N 1266B[mm] 1267B1,5 ⋅ hef 
1268BSpacing 1269Bscr,N 1270B[mm] 1271B3,0 ⋅ hef 
1272BSplitting failure relevant for uncracked concrete 

1273BEdge distance  
ccr,sp [mm] for 

1274Bh / hef  ≥ 2,0 1275B1,0⋅hef 

 

1276B2,0 > h / hef > 1,3 1277B4,6⋅hef - 1,8⋅h 

1278Bh / hef  ≤ 1,3 1279B2,26⋅hef 

1280BSpacing 1281Bscr,sp 1282B[mm] 1283B2 ccr,sp 
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Table C7:  continued 

 
 
 
 
 
 
 
 

1284BRebar   
1285Bφ 8 1286Bφ 10 1287Bφ 12 1288Bφ 14 1289Bφ 16 1290Bφ 20 1291Bφ 25 1292Bφ 26 1293Bφ 28 1294Bφ 30 1295Bφ 32 

1296BDiameter of rebar 1297Bd 1298B[mm] 1299B8 1300B10 1301B12 1302B14 1303B16 1304B20 1305B25 1306B26 1307B28 1308B30 1309B32 
1310BCombined pull-out and concrete cone failure for a working life of 50 years 

1311BCharacteristic bond resistance in uncracked concrete C20/25  
for installation in dry or wet (water saturated) concrete, all drilling methods (HD, HDB, DD + RT) 
1312BTemperature range I: 24°C/40°C 1313BτRk,ucr 1314B[N/mm²] 1315B12 
1316BTemperature range II: 50°C/80°C 1317BτRk,ucr 1318B[N/mm²] 1319B10 
1320BTemperature range III: 72°C/120°C 1321BτRk,ucr 1322B[N/mm²] 1323B8,5 
1324BCharacteristic bond resistance in cracked concrete C20/25  
for installation in dry or wet (water saturated) concrete, all drilling methods (HD, HDB, DD + RT) 
Temperature range I: 24°C/40°C 1326BτRk,cr 1327B[N/mm²] 1328B

1) 1329B5,0 1330B7,0 
Temperature range II: 50°C/80°C 1332BτRk,cr 1333B[N/mm²] 1334B

1) 1335B4,0 1336B5,5 
Temperature range III: 72°C/120°C 1338BτRk,cr 1339B[N/mm²] 1340B

1) 1341B3,5 1342B5,0 
1311BCharacteristic bond resistance in uncracked concrete C20/25   
for installation in water-filled drill holes (not sea water), HD and HDB 
1312BTemperature range I: 24°C/40°C 1313BτRk,ucr 1314B[N/mm²] 1328B

1) 1315B11,4 

1316BTemperature range II: 50°C/80°C 1317BτRk,ucr 1318B[N/mm²] 1334B

1) 9,3 

1320BTemperature range III: 72°C/120°C 1321BτRk,ucr 1322B[N/mm²] 1340B

1) 8,1 
1311BCharacteristic bond resistance in cracked concrete C20/25   
for installation in water-filled drill holes (not sea water), HD and HDB 
2288BTemperature range I: 24°C/40°C 1313BτRk,cr 1314B[N/mm²] 1328B

1) 4,6 666,5 

2291BTemperature range II: 50°C/80°C 1317BτRk,cr 1318B[N/mm²] 1334B

1) 3,7 5,2 
2294BTemperature range III: 72°C/120°C 1321BτRk,cr 1322B[N/mm²] 1340B

1) 3,2 4,5 

1343BInfluence factors ψ on bond resistance τRk in cracked and uncracked concrete 

Influence of concrete strength class: τRk = τRk,(C20/25) ∙ ψc 

874BTemperature range I to III : ψc 
[-] (fck/20)0,1 

Influence of sustained load 
Temperature range I: 24°C/40°C ψ0sus [-] 0,74 
Temperature range II: 50°C/80°C ψ0sus [-] 0,89 
Temperature range III: 72°C/120°C ψ0sus [-] 0,72 
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Table C7:  continued 

1) No performance assessed. 
  

1284BRebar   
1285Bφ 8 1286Bφ 10 1287Bφ 12 1288Bφ 14 1289Bφ 16 1290Bφ 20 1291Bφ 25 1292Bφ 26 1293Bφ 28 1294Bφ 30 1295Bφ 32 

1296BDiameter of rebar 1297Bd 1298B[mm] 1299B8 1300B10 1301B12 1302B14 1303B16 1304B20 1305B25 1306B26 1307B28 1308B30 1309B32 
1310BCombined pull-out and concrete cone failure for a working life of 100 years 

1311BCharacteristic bond resistance in uncracked concrete C20/25  
for installation in dry or wet (water saturated) concrete, all drilling methods (HD, HDB, DD + RT) 
1312BTemperature range I: 24°C/40°C 1313BτRk,ucr,100 1314B[N/mm²] 1315B12 
1316BTemperature range II: 50°C/80°C 1317BτRk,ucr,100 1318B[N/mm²] 1319B10 
1320BTemperature range III: 72°C/120°C 1321BτRk,ucr,100 1322B[N/mm²] 1323B8,5 
1324BCharacteristic bond resistance in cracked concrete C20/25  
for installation in dry or wet (water saturated) concrete, all drilling methods (HD, HDB, DD + RT) 
Temperature range I: 24°C/40°C 1326BτRk,cr,100 1327B[N/mm²] 1328B

1) 1329B5555,0 1330B7,0 
Temperature range II: 50°C/80°C 1332BτRk,cr,100 1333B[N/mm²] 1334B

1) 1335B4,0 1336B5,5 
Temperature range III: 72°C/120°C 1338BτRk,cr,100 1339B[N/mm²] 1340B

1) 1341B3,5 1342B5,0 
1311BCharacteristic bond resistance in uncracked concrete C20/25   
for installation in water-filled drill holes (not sea water), HD and HDB 
1312BTemperature range I: 24°C/40°C 1313BτRk,ucr,100 1314B[N/mm²] 1328B

1) 1315B11,4 

1316BTemperature range II: 50°C/80°C 1317BτRk,ucr,100 1318B[N/mm²] 1334B

1) 9,3 

1320BTemperature range III: 72°C/120°C 1321BτRk,ucr,100 1322B[N/mm²] 1340B

1) 8,1 
1311BCharacteristic bond resistance in cracked concrete C20/25   
for installation in water-filled drill holes (not sea water), HD and HDB 
1312BTemperature range I: 24°C/40°C 1313BτRk,cr,100 1314B[N/mm²] 1328B

1) 4,6 666,5 

1316BTemperature range II: 50°C/80°C 1317BτRk,cr,100 1318B[N/mm²] 1334B

1) 3,7 5,2 

1320BTemperature range III: 72°C/120°C 1321BτRk,cr,100 1322B[N/mm²] 1340B

1) 3,2 4,5 

1354BInfluence factors ψ on bond resistance τRk in cracked and uncracked concrete 

Influence of concrete strength class: τRk = τRk,(C20/25) ∙ ψc 

874BTemperature range I to III : ψc [-] (fck/20)0,1 

Influence of sustained load    
Temperature range I: 24°C/40°C ψ0sus,100 [-] 0,71 
Temperature range II: 50°C/80°C ψ0sus,100 [-] 0,86 
Temperature range III: 72°C/120°C ψ0sus,100 [-] 0,80 
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Table C8:  Essential characteristics for rebar under shear load in concrete  

1) fuk according to rebar specification 
2) In absence of national regulations.  

1360BRebar   
1361Bφ 8 1362Bφ 10 1363Bφ 12 1364Bφ 14 1365Bφ 16 1366Bφ 20 1367Bφ 25 1368Bφ 26 1369Bφ 28 1370Bφ 30 1371Bφ 32 

1372BFor a working life of 50 and 100 years 
1373BSteel failure without lever arm  
Characteristic resistance 1374BV0Rk,s 1375B[kN] 0,5 ∙ As ∙ fuk1) 
1376BCharacteristic resistance  
Rebar B500B acc. to DIN 488-1 1377BV0Rk,s 1378B[kN] 1379B14 1380B22 1381B31 1382B42 1383B55 1384B86 1385B135 1386B146 1387B169 1388B194 1389B221 

1390BPartial factor  1391BγMs,V 2) 1392B[-] 1393B1,5 
1394BDuctility factor  1395Bk7 1396B[-] 1397B1,0 
1398BSteel failure with lever arm 
Characteristic resistance 1399BM0Rk,s 1400B[Nm] 1401B1,2 ∙ Wel ∙ fuk1) 
1402BCharacteristic resistance  
Rebar B500B acc. to DIN 488-1 1403BM0Rk,s 1404B[Nm] 1405B33 1406B65 1407B112 1408B178 1409B265 1410B518 1411B1012 1412B1139 1413B1422 1414B1749 1415B2123 

1416BDuctility factor  1417Bk7 1418B[-] 1419B1,0 
1420BConcrete pry-out failure 

1421BPry-out factor  1422Bk8 1423B[-]      1424B2,0      
1425BConcrete edge failure 
1426BEffective length of fastener 1427Blf 1428B[mm] 1429Bmin (hef; 12 ∙ dnom) 1430Bmin (hnom; 8 ∙ dnom; 300) 
1431BOutside diameter of fastener 1432Bdnom 1433B[mm] 1434B8 1435B10 1436B12 1437B14 1438B16 1439B20 1440B25 1441B26 1442B28 1443B30 1444B32 
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Table C9: Displacements under tension load  

 
Table C10: Displacements under shear load  

 

775BThreaded rods according to Annex A 1446BM8 1447BM10 1448BM12 1449BM16 1450BM20 1451BM24 1452BM27 1453BM30 
1454BUncracked concrete temperature range I: 24°C / 40°C 

1455BDisplacement  
1456BδN0 1457B[mm/(N/mm²)] 1458B0,02 1459B0,03 1460B0,03 1461B0,04 1462B0,06 1463B0,07 1464B0,07 1465B0,08 

1466BδN∞ 1467B[mm/(N/mm²)] 1468B0,04 1469B0,05 1470B0,06 1471B0,08 1472B0,10 1473B0,13 1474B0,14 1475B0,16 
1476BUncracked concrete temperature range II: 50°C / 80°C 

1477BDisplacement  
1478BδN0 1479B[mm/(N/mm²)] 1480B0,03 1481B0,04 1482B0,05 1483B0,06 1484B0,08 1485B0,09 1486B0,10 1487B0,12 

1488BδN∞ 1489B[mm/(N/mm²)] 1490B0,04 1491B0,05 1492B0,06 1493B0,09 1494B0,11 1495B0,13 1496B0,15 1497B0,16 
1498BUncracked concrete temperature range III: 72°C / 120°C 

1499BDisplacement  
1500BδN0 1501B[mm/(N/mm²)] 1502B0,04 1503B0,05 1504B0,06 1505B0,08 1506B0,10 1507B0,12 1508B0,13 1509B0,16 

1510BδN∞ 1511B[mm/(N/mm²)] 1512B0,04 1513B0,05 1514B0,07 1515B0,09 1516B0,11 1517B0,13 1518B0,15 1519B0,17 
1520BCracked concrete temperature range I: 24°C / 40°C 

1521BDisplacement  
1522BδN0 1523B[mm/(N/mm²)] 1524B0,07 

1525BδN∞ 1526B[mm/(N/mm²)] 1527B0,16 
1528BCracked concrete temperature range II: 50°C / 80°C 

1529BDisplacement  
1530BδN0 1531B[mm/(N/mm²)] 1532B0,10 

1533BδN∞ 1534B[mm/(N/mm²)] 1535B0,22 
1536BCracked concrete temperature range III: 72°C / 120°C 

1537BDisplacement  
1538BδN0 1539B[mm/(N/mm²)] 1540B0,13 

1541BδN∞ 1542B[mm/(N/mm²)] 1543B0,29 

775BThreaded rods according to Annex A 1545BM8 1546BM10 1547BM12 1548BM16 1549BM20 1550BM24 1551BM27 1552BM30 

1553BDisplacement 
1554BδV0 1555B[mm/kN] 1556B0,06 1557B0,06 1558B0,05 1559B0,04 1560B0,04 1561B0,03 1562B0,03 1563B0,03 

1564BδV∞ 1565B[mm/kN] 1566B0,09 1567B0,08 1568B0,08 1569B0,06 1570B0,06 1571B0,05 1572B0,05 1573B0,05 
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Table C11: Displacements under tension load  
1574BHIS-(R)N 1575BM8 1576BM10 1577BM12 1578BM16 1579BM20 
1454BUncracked concrete temperature range I: 24°C / 40°C 

1581BDisplacement  
1582BδN0 1583B[mm/(N/mm²)] 1584B0,03 1585B0,05 1586B0,06 1587B0,07 1588B0,08 

1589BδN∞ 1590B[mm/(N/mm²)] 1591B0,06 1592B0,09 1593B0,11 1594B0,13 1595B0,14 
1476BUncracked concrete temperature range II: 50°C / 80°C 

1597BDisplacement  
1598BδN0 1599B[mm/(N/mm²)] 1600B0,05 1601B0,06 1602B0,08 1603B0,10 1604B0,11 

1605BδN∞ 1606B[mm/(N/mm²)] 1607B0,07 1608B0,09 1609B0,11 1610B0,13 1611B0,15 
1498BUncracked concrete temperature range III: 72°C / 120°C 

1613BDisplacement  
1614BδN0 1615B[mm/(N/mm²)] 1616B0,06 1617B0,08 1618B0,10 1619B0,13 1620B0,14 

1621BδN∞ 1622B[mm/(N/mm²)] 1623B0,07 1624B0,09 1625B0,11 1626B0,14 1627B0,15 
1520BCracked concrete temperature range I: 24°C / 40°C 

1629BDisplacement  
1630BδN0 1631B[mm/(N/mm²)] 1632B0,11 

1633BδN∞ 1634B[mm/(N/mm²)] 1635B0,16 
1528BCracked concrete temperature range II: 50°C / 80°C 

1637BDisplacement  
1638BδN0 1639B[mm/(N/mm²)] 1640B0,15 

1641BδN∞ 1642B[mm/(N/mm²)] 1643B0,22 
1536BCracked concrete temperature range III: 72°C / 120°C 

1645BDisplacement  
1646BδN0 1647B[mm/(N/mm²)] 1648B0,20 

1649BδN∞ 1650B[mm/(N/mm²)] 1651B0,29 
 
Table C12: Displacements under shear load  
1652BHIS-(R)N 1653BM8 1654BM10 1655BM12 1656BM16 1657BM20 

1658BDisplacement 
1659BδV0 1660B[mm/kN] 1661B0,06 1662B0,06 1663B0,05 1664B0,04 1665B0,04 

1666BδV∞ 1667B[mm/kN] 1668B0,09 1669B0,08 1670B0,08 1671B0,06 1672B0,06 
 
 



Page 44 of European Technical Assessment 
ETA-19/0601 of 2 June 2023 
 
English translation prepared by DIBt 

 Z38449.23 8.06.01-271/22

Injection System Hilti HIT-HY 200-A V3 and HIT-HY 200-R V3 

Performances 
Displacements with HZA and HZA-R 
 

Annex C18 

Table C13: Displacements under tension load  
1673BHilti tension anchor HZA, HZA-R 1674BM12 1675BM16 1676BM20 1677BM24 1678BM27 
1454BUncracked concrete temperature range I: 24°C / 40°C 

1680BDisplacement  
1681BδN0 1682B[mm/(N/mm²)] 1683B0,03 1684B0,04 1685B0,06 1686B0,07 1687B0,08 
1688BδN∞ 1689B[mm/(N/mm²)] 1690B0,06 1691B0,08 1692B0,13 1693B0,13 1694B0,15 

1476BUncracked concrete temperature range II: 50°C / 80°C 

1696BDisplacement  
1697BδN0 1698B[mm/(N/mm²)] 1699B0,05 1700B0,06 1701B0,08 1702B0,10 1703B0,11 
1704BδN∞ 1705B[mm/(N/mm²)] 1706B0,06 1707B0,09 1708B0,14 1709B0,14 1710B0,15 

1498BUncracked concrete temperature range III: 72°C / 120°C 

1712BDisplacement  
1713BδN0 1714B[mm/(N/mm²)] 1715B0,06 1716B0,08 1717B0,10 1718B0,12 1719B0,14 
1720BδN∞ 1721B[mm/(N/mm²)] 1722B0,07 1723B0,09 1724B0,14 1725B0,14 1726B0,16 

1520BCracked concrete temperature range I: 24°C / 40°C 

1728BDisplacement  
1729BδN0 1730B[mm/(N/mm²)] 1731B0,11 
1732BδN∞ 1733B[mm/(N/mm²)] 1734B0,16 

1528BCracked concrete temperature range II: 50°C / 80°C 

1736BDisplacement  
1737BδN0 1738B[mm/(N/mm²)] 1739B0,15 
1740BδN∞ 1741B[mm/(N/mm²)] 1742B0,22 

1536BCracked concrete temperature range III: 72°C / 120°C 

1744BDisplacement  
1745BδN0 1746B[mm/(N/mm²)] 1747B0,20 
1748BδN∞ 1749B[mm/(N/mm²)] 1750B0,29 

 
Table C14: Displacements under shear load  

1751BHilti tension anchor HZA, HZA-R 1752BM12 1753BM16 1754BM20 1755BM24 1756BM27 

1757BDisplacement 
1758BδV0 1759B[mm/kN] 1760B0,05 1761B0,04 1762B0,04 1763B0,03 1764B0,03 

1765BδV∞ 1766B[mm/kN] 1767B0,08 1768B0,06 1769B0,06 1770B0,05 1771B0,05 
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Table C15: Displacements under tension load  

1772BRebar  
1773Bφ 8 1774Bφ 10 1775Bφ 12 1776Bφ 14 1777Bφ 16 1778Bφ 20 1779Bφ 25 1780Bφ 26 1781Bφ 28 1782Bφ 30 1783Bφ 32 

1454BUncracked concrete temperature range I: 24°C / 40°C 

1785BDisplacement 
1786BδN0 1787B[mm/(N/mm²)] 1788B0,02 1789B0,03 1790B0,03 1791B0,04 1792B0,04 1793B0,06 1794B0,07 1795B0,08 1796B0,08 1797B0,09 1798B0,09 

1799BδN∞ 1800B[mm/(N/mm²)] 1801B0,04 1802B0,05 1803B0,06 1804B0,07 1805B0,08 1806B0,10 1807B0,13 1808B0,14 1809B0,15 1810B0,16 1811B0,17 

1476BUncracked concrete temperature range II: 50°C / 80°C 

 
1813BδN0 1814B[mm/(N/mm²)] 1815B0,03 1816B0,04 1817B0,05 1818B0,05 1819B0,06 1820B0,08 1821B0,10 1822B0,11 1823B0,11 1824B0,12 1825B0,12 

1826BδN∞ 1827B[mm/(N/mm²)] 1828B0,04 1829B0,05 1830B0,06 1831B0,07 1832B0,09 1833B0,11 1834B0,14 1835B0,15 1836B0,15 1837B0,16 1838B0,17 

1498BUncracked concrete temperature range III: 72°C / 120°C 

1840BDisplacement  
1841BδN0 1842B[mm/(N/mm²)] 1843B0,04 1844B0,05 1845B0,06 1846B0,07 1847B0,08 1848B0,10 1849B0,12 1850B0,13 1851B0,14 1852B0,15 1853B0,16 

1854BδN∞ 1855B[mm/(N/mm²)] 1856B0,04 1857B0,05 1858B0,07 1859B0,08 1860B0,09 1861B0,11 1862B0,14 1863B0,15 1864B0,16 1865B0,17 1866B0,18 

1520BCracked concrete temperature range I: 24°C / 40°C 

1868BDisplacement  
1869BδN0 1870B[mm/(N/mm²)] 1871B0,11 

1872BδN∞ 1873B[mm/(N/mm²)] 1874B0,16 

1528BCracked concrete temperature range II: 50°C / 80°C 

1876BDisplacement  
1877BδN0 1878B[mm/(N/mm²)] 1879B0,15 

1880BδN∞ 1881B[mm/(N/mm²)] 1882B0,22 

1536BCracked concrete temperature range III: 72°C / 120°C 

1884BDisplacement  
1885BδN0 1886B[mm/(N/mm²)] 1887B0,20 

1888BδN∞ 1889B[mm/(N/mm²)] 1890B0,29 
 

Table C16: Displacements under shear load  

1891BRebar  
1892Bφ 8 1893Bφ 10 1894Bφ 12 1895Bφ 14 1896Bφ 16 1897Bφ 20 1898Bφ 25 1899Bφ 26 1900Bφ 28 1901Bφ 30 1902Bφ 32 

1903BDisplacement 
1904BδV0 1905B[mm/kN] 1906B0,06 1907B0,05 1908B0,05 1909B0,04 1910B0,04 1911B0,04 1912B0,03 1913B0,03 1914B0,03 1915B0,03 1916B0,03 

1917BδV∞ 1918B[mm/kN] 1919B0,09 1920B0,08 1921B0,07 1922B0,06 1923B0,06 1924B0,05 1925B0,05 1926B0,05 1927B0,04 1928B0,04 1929B0,04 
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Table C17: Essential characteristics for threaded rods according to Annex A under 
tension load for seismic performance category C1  

 
Table C18: Essential characteristics for threaded rods according to Annex A under 

shear load for seismic performance category C1  

1) No performance assessed. 
 
  

775BThreaded rods according to Annex A 1931BM10 1932BM12 1933BM16 1934BM20 1935BM24 1936BM27 1937BM30 
1372BFor a working life of 50 and 100 years 

1938BSteel failure     
Characteristic resistance 1940BNRk,s,C1 1941B[kN] As ∙ fuk 
1980BCombined pullout and concrete cone failure for a working life of 50 years 
1979BCharacteristic bond resistance in cracked concrete C20/25 
2288BTemperature range I: 24°C/40°C 1982BτRk,C1 1983B[N/mm2] 1984B5,2 1985B7,0 
2291BTemperature range II: 50°C/80°C 1987BτRk,C1 1988B[N/mm2] 1989B3,9 1990B5,7 
2294BTemperature range III: 72°C/120°C 1992BτRk,C1 1993B[N/mm2] 1994B3,5 1995B4,8 
1996BCombined pullout and concrete cone failure for a working life of 100 years 
1979BCharacteristic bond resistance in cracked concrete C20/25 

2288BTemperature range I: 24°C/40°C 1998BτRk,100,C1 1999B[N/mm2] 2000B4,5 2001B6,3 
2291BTemperature range II: 50°C/80°C 2003BτRk,100,C1 2004B[N/mm2] 2005B3,7 2006B5,2 
2294BTemperature range III: 72°C/120°C 2008BτRk,100,C1 2009B[N/mm2] 2010B3,1 2011B4,4 

1354BInfluence factors ψ on bond resistance τRk,C1 and τRk,100,C1 in cracked concrete 

Influence of concrete strength class: τRk = τRk,(C20/25) ∙ ψc 

874BTemperature range I to III : ψc 
[-] 1,0 

775BThreaded rods according to Annex A 2013BM10 2014BM12 2015BM16 2016BM20 2017BM24 2018BM27 2019BM30 
1372BFor a working life of 50 and 100 years 

2020BAnnular gap factor without Hilti filling set 2021Bαgap 2022B[-]    2023B0,5    
2024BAnnular gap factor with Hilti filling set 2025Bαgap 2026B[-]   1,0 2027B  1) 

2028BSteel failure without lever arm     
Characteristic resistance  
HAS 5.8, HAS-U 5.8, HIT-V 5.8 2030BVRk,s,C1 2031B[kN] 0,60 ∙ As ∙ fuk 

Characteristic resistance  
HAS 8.8, HAS-U 8.8, HIT-V 8.8, AM 8.8 2030BVRk,s,C1 [kN] 0,50 ∙ As ∙ fuk 

Characteristic resistance  
HAS A4, HAS-U A4, HIT-V-R 
HAS-U HCR, HIT-V-HCR 

2030BVRk,s,C1 2031B[kN] 0,50 ∙ As ∙ fuk 

Characteristic resistance 
Commercial standard threaded rod 2030BVRk,s,C1 2031B[kN] 0,35 ∙ As ∙ fuk 
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Table C19: Essential characteristics for Hilti tension anchor HZA, HZA-R 
under tension load for seismic performance category C1  

1) No performance assessed. 
2) In absence of national regulations. 
 

Table C20: Essential characteristics for Hilti tension anchor HZA, HZA-R 
under shear load for seismic performance category C1  

1) No performance assessed. 
2) In absence of national regulations. 
 

  

2105BHilti tension anchor HZA, HZA-R M12 M16 M20 M24 M27 
1372BFor a working life of 50 and 100 years 
2111BSteel failure         
2112BCharacteristic resistance HZA NRk,s,C1 [kN] 46 86 135 194 253 
2120BCharacteristic resistance HZA-R NRk,s,C1 [kN] 62 111 173 248 1) 
2128BPartial factor γMs,N,C1 2) [-] 1,4 
2132BCombined pull-out and concrete cone failure 
2133BDiameter of rebar d [mm] 12 16 20 25 28 
2141BCharacteristic bond resistance in cracked concrete C20/25 
2288BTemperature range I: 24°C/40°C τRk,C1 = τRk,100,C1 [N/mm²]   6,1   
2291BTemperature range II: 50°C/80°C τRk,C1 = τRk,100,C1 [N/mm²]   4,8   
2294BTemperature range III: 72°C/120°C τRk,C1 = τRk,100,C1 [N/mm²]   4,4   

1354BInfluence factors ψ on bond resistance τRk,C1 and τRk,100,C1 in cracked concrete 

Influence of concrete strength class: τRk = τRk,(C20/25) ∙ ψc 

874BTemperature range I to III : ψc [-] 1,0 

2154BHilti tension anchor HZA, HZA-R 2155BM12 2156BM16 2157BM20 2158BM24 M27 
1372BFor a working life of 50 and 100 years 
2159BAnnular gap factor without Hilti filling set 2160Bαgap 2161B[-]   2162B0,5   
2159BAnnular gap factor with Hilti filling set 2160Bαgap 2161B[-] 1,0 1) 

2163BSteel failure without lever arm        
2164BCharacteristic resistance HZA 2165BVRk,s,C1 2166B[kN] 2167B16 2168B30 2169B47 2170B68 2171B88 
2172BCharacteristic resistance HZA-R 2173BVRk,s,C1 2174B[kN] 2175B22 2176B39 2177B60 2178B124 2179B

1) 
2180BPartial factor 2181BγMs,V,C12) 2182B[-] 2183B1,5 
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Table C21: Essential characteristics for rebar under tension load for seismic 
performance category C1  

1) fuk according to rebar specification 
 

Table C22: Essential characteristics for rebar under shear loads for seismic 
performance category C1 

1) fuk according to rebar specification 
 

  

2198BRebar   2199Bφ 10 2200Bφ 12 2201Bφ 14 2202Bφ 16 2203Bφ 20 2204Bφ 25 2205Bφ 26 2206Bφ 28 2207Bφ 30 2208Bφ 32 
1372BFor a working life of 50 and 100 years 

2209BSteel failure    
2210BCharacteristic resistance 2211BNRk,s,C1 2212B[kN] As ∙ fuk1) 
2213BCharacteristic resistance for rebar 
B500B acc. to DIN 488-1  NRk,s,C1 [kN] 43 62 85 111 173 270 292 339 2214B388 2215B442 

2216BCombined pull-out and concrete cone failure 

2217BDiameter of rebar 2218Bd 2219B[mm] 2220B10 2221B12 2222B14 2223B16 2224B20 2225B25 2226B26 2227B28 2228B30 2229B32 
2230BCharacteristic bond resistance in cracked concrete C20/25 
2231BTemperature range I: 
24°C/40°C τRk,C1 = τRk,100,C1 2233B[N/mm²] 2234B4,4 2235B6,1 

2236BTemperature range II: 
50°C/80°C τRk,C1 = τRk,100,C1 2238B[N/mm²] 2239B3,5 2240B4,8 

2236BTemperature range III: 
72°C/120°C τRk,C1 = τRk,100,C1 2243B[N/mm²] 2244B3 2245B4,4 

1354BInfluence factors ψ on bond resistance τRk,C1 and τRk,100,C1 in cracked concrete 

Influence of concrete strength class: τRk = τRk,(C20/25) ∙ ψc 

874BTemperature range I to III : ψc [-] 1,0 

2246BRebar   2247Bφ 10 2248Bφ 12 2249Bφ 14 2250Bφ 16 2251Bφ 20 2252Bφ 25 2253Bφ 26 2254Bφ 28 2255Bφ 30 2256Bφ 32 
1372BFor a working life of 50 and 100 years 

2257BAnnular gap factor without  
Hilti filling set 2258Bαgap 2259B[-] 2260B0,5 

2261BSteel failure without lever arm  
2262BCharacteristic resistance 2263BVRk,s,C1 2264B[kN] 0,35 ∙ As ∙ fuk1) 
2265BCharacteristic resistance for rebar 
B500B acc. to DIN 488-1 2266BVRk,s,C1 2267B[kN] 2268B15 2269B22 2270B29 2271B39 2272B60 2273B95 2274B102 2275B118 2276B135 2277B155 
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Table C23: Essential characteristics for threaded rods according to Annex A under 
tension load for seismic performance category C2 

 

Table C24: Essential characteristics for threaded rods according to Annex A under 
shear load for seismic performance category C2 

775BThreaded rods according to Annex A M12 2279BM16 2280BM20 2281BM24 
1372BFor a working life of 50 and 100 years 

2282BSteel failure      
2283BCharacteristic resistance  
HAS (8.8, 8.8 HDG, A4), 
HAS-U (-8.8, -8.8 HDG, A4, HCR),  
HIT-V (-8.8, -8.8 F, -‚R, HCR), AM (8.8, 8.8 HDG)  
Threaded rod (electroplated zinc coated 8.8, 
CRC II, CRC III and CRC V, see Table A1) 

2284BNRk,s,C2 2285B[kN] As ∙ fuk 

2287BCombined pullout and concrete cone failure 
2286BCharacteristic bond resistance in cracked concrete C20/25 
in hammer drilled holes and hammer drilled holes with Hilti hollow drill bit TE-CD or TE-YD 
2288BTemperature range I: 24°C/40°C τRk,C2 = τRk,100,C2 2290B[N/mm2] 2,7 4,6 4,6 3,5 
2291BTemperature range II: 50°C/80°C τRk,C2 = τRk,100,C2 2293B[N/mm2] 2,3 3,9 3,9 2,9 

2294BTemperature range III: 72°C/120°C τRk,C2 = τRk,100,C2 2296B[N/mm2] 2,0 3,3 3,3 2,5 

1354BInfluence factors ψ on bond resistance τRk,C2 and τRk,100,C2 in cracked concrete 

Influence of concrete strength class: τRk = τRk,(C20/25) ∙ ψc 

874BTemperature range I to III : ψc [-] 

1,0 

775BThreaded rods according to Annex A M12 2279BM16 2309BM20 2310BM24 
1372BFor a working life of 50 and 100 years 

2311BAnnular gap factor without Hilti filling set 2312Bαgap 2313B[-] 2314B0,5 
2315BAnnular gap factor with Hilti filling set 2316Bαgap 2317B[-] 2318B1,0 
2319BSteel failure without lever arm with Hilti Filling Set 

2323B 
   

Characteristic resistance     
2320B2320BHAS 8.8, HAS-U 8.8, HIT-V 8.8, AM 8.8 2321BVRk,s,C2 2322B[kN] 28 46 2324B77 2325B103 
2326BSteel failure without lever arm without Hilti Filling Set     
Characteristic resistance     
2327B2320B2320BHAS 8.8, HAS-U 8.8, HIT-V 8.8, AM 8.8 2328BVRk,s,C2 2329B[kN] 24 2330B40 2331B71 2332B90 
2320B2320BHAS A4, HAS-U A4, HIT-V-R VRk,s,C2 [kN] 21 35 62 79 

HAS-U-HCR, HIT-V-HCR VRk,s,C2 [kN] 2424 40 71 79 

2333B2320B2320BHAS 8.8 HDG, HAS-U 8.8 HDG, HIT-V-F 8.8,  
AM-HDG 8.8 2334BVRk,s,C2 2335B[kN] 18 2336B30 2337B46 2338B66 

Threaded rod, electroplated zinc coated 8.8 2340BVRk,s,C2 2341B[kN] 17 2342B28 2343B50 2344B63 
233Threaded rod CRC II and CRC III (Table A1) VRk,s,C2 [kN] 15 25 43 55 

233Threaded rod CRC V (Table A1) VRk,s,C2 [kN] 17 28 50 55 
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Table C25: Displacements under tension load for seismic performance category C2  
775BThreaded rods according to Annex A M12 M16 M20 M24 
2349BDisplacement DLS,  
HAS (8.8, 8.8 HDG, A4), 
HAS-U (-8.8, -8.8 HDG, A4, HCR),  
HIT-V (-8.8, -8.8 F, -‚R, HCR), AM (8.8, 8.8 HDG), 
2339BThreaded rod (electroplated zinc coated 8.8, CRC II, 
CRC III and CRC V, see Table A1) 

δN,C2(DLS) [mm] 0,3 0,4 0,5 0,4 

2349BDisplacement ULS,  
HAS (8.8, 8.8 HDG, A4), 
HAS-U (-8.8, -8.8 HDG, A4, HCR),  
HIT-V (-8.8, -8.8 F, -‚R, HCR), AM (8.8, 8.8 HDG), 
Threaded rod (electroplated zinc coated 8.8, CRC II, 
CRC III and CRC V, see Table A1) 

δN,C2(ULS) [mm] 1,2 1,1 0,7 0,9 

 
Table C26: Displacements under shear load for seismic performance category C2  
775BThreaded rods according to Annex A M12 M16 M20 M24 
2365BInstallation with Hilti Filling Set       
Displacement DLS,  
HAS 8.8, HAS-U 8.8, HIT-V 8.8, AM 8.8 δV,C2(DLS) [mm] 0,6 1,2 1,4 1,1 

Displacement ULS,  
HAS 8.8, HAS-U 8.8, HIT-V 8.8, AM 8.8 δV,C2(ULS) [mm] 3,1 3,2 3,8 2,6 

2378BInstallation without Hilti Filling Set      
Displacement DLS,  
HAS (8.8, A4), HAS-U (-8.8, A4, HCR),  
HIT-V (-8.8, -R, HCR), AM 8.8, 
2339BThreaded rod (electroplated zinc coated 8.8, CRC II, 
CRC III and CRC V, see Table A1) 

δV,C2(DLS) [mm] 1,9 3,2 2,5 3,5 

Displacement DLS,  
HAS 8.8 HDG, HAS-U 8.8 HDG, HIT-V-F 8.8, AM HDG 8.8 δV,C2(DLS) [mm] 2,2 2,3 3,8 3,7 

Displacement ULS,  
HAS (-8.8, A4), HAS-U (-8.8, A4, HCR), HIT-V (-8.8, -R, 
HCR), AM 8.8, 2339BThreaded rod (electroplated zinc coated 
8.8, CRC II, CRC III and CRC V, see Table A1) 

δV,C2(ULS) [mm] 4,4 9,2 7,1 10,2 

Displacement ULS,  
HAS 8.8 HDG, HAS-U 8.8 HDG, HIT-V-F 8.8, AM HDG 8.8 δV,C2(ULS) [mm] 4,1 4,3 9,1 8,4 
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Characteristic resistance to combined pull-out and concrete failure under fire for 
concrete strength classes C20/25 to C50/60 for threaded rods for all drilling 
methods  
 
The characteristic bond resistance τRk,fi(θ) under fire shall be calculated by using the following equations: 
 

τRk,fi(θ) =  kfi,p(θ) · τRk,cr,C20/25 

τRk,fi(θ) =  kfi,p(θ) · τRk,cr,100,C20/25 

 
 
 

with: θ ≤  268 °C: kfi,p(θ) = 0,8573 · e(-0,013 · Θ)   ≤ 1,0 
 
and θ >  θmax:  kfi,p(θ) = 0,0 
 
 θmax = 268 °C 
 
 

τRk,fi(θ) = characteristic bond resistance for cracked concrete under 
fire exposure for a given temperature 

kfi,p(θ) = reduction factor for bond resistance under fire conditions 

τRk,cr,C20/25 = characteristic bond resistance for cracked concrete 
C20/25 for a working life of 50 years given in Table C1 

τRk,cr,100, C20/25 = characteristic bond resistance for cracked concrete 
C20/25 for a working life of 100 years given in Table C1 

  
 

Figure C1 Reduction factor kfi,p(θ) 
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Table C27: Characteristic resistance to steel failure under tension loading for 
threaded rods in case of fire 

775BThreaded rods according to Annex A 848BM8 849BM10 850BM12 851BM16 852BM20 853BM24 854BM27 855BM30 
HAS 5.8, HAS-U 5.8, HIT-V 5.8, 
AM 8.8 
HAS 5.8 HDG, HAS-U 5.8 HDG, 
HIT-V-F 5.8, AM-HDG 5.8 
HAS 8.8, HAS-U 8.8, HIT-V 8.8, 
AM 8.8 
HAS 8.8 HDG, HAS-U 8.8 HDG, 
HIT-V-F 8.8, AM-HDG 8.8 

NRk,s,fi(30) 
 

[kN] 

1,04 1,80 2,80 5,22 8,15 11,74 15,27 18,67 

NRk,s,fi(60) 
 

0,81 1,36 2,05 3,83 5,98 8,62 11,21 13,70 

NRk,s,fi(90) 
 

0,58 0,91 1,31 2,44 3,81 5,49 7,14 8,73 

NRk,s,fi(120) 
 

0,47 0,69 0,93 1,74 2,72 3,92 5,10 6,24 

HAS A4, HAS-U A4, HIT-V-R 
HAS-U-HCR, HIT-V-HCR 
Threaded rod CRC III and  
Threaded rod CRC V (Table A1) 

NRk,s,fi(30) 
 

[kN] 

2,70 4,93 7,93 14,77 23,06 33,23 43,20 52,81 

NRk,s,fi(60) 
 

1,93 3,49 5,56 10,37 16,18 23,31 30,31 37,05 

NRk,s,fi(90) 
 

1,17 2,04 3,20 5,96 9,30 13,40 17,42 21,29 

NRk,s,fi(120) 
 

0,79 1,32 2,01 3,75 5,86 8,44 10,98 13,42 

 
Table C28: Characteristic resistance under tension load for concrete cone failure in 

case of fire 
775BThreaded rods according to Annex A 848BM8 849BM10 850BM12 851BM16 852BM20 853BM24 854BM27 855BM30 
HAS 5.8, HAS-U 5.8, HIT-V 5.8, 
AM 8.8 
HAS 5.8 HDG, HAS-U 5.8 HDG, 
HIT-V-F 5.8, AM-HDG 5.8 
HAS 8.8, HAS-U 8.8, HIT-V 8.8, 
AM 8.8 
HAS 8.8 HDG, HAS-U 8.8 HDG, 
HIT-V-F 8.8, AM-HDG 8.8 
HAS A4, HAS-U A4, HIT-V-R 
HAS-U-HCR, HIT-V-HCR 
Threaded rod CRC III and  
Threaded rod CRC V (Table A1) 

N0Rk,c,fi(30) 
 

[kN] 

hef/200 · N0Rk,c ≤ N0Rk,c N0Rk,c,fi(60) 
 

N0Rk,c,fi(90) 
 

N0Rk,c,fi(120) 
 

0,8· hef/200 · N0Rk,c ≤ N0Rk,c 

Characteristic spacing scr,N,fi 

[mm] 

4· hef 

Characteristic edge distance ccr,N,fi 2· hef 
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Table C29: Characteristic resistance to steel failure under shear loading without 
lever arm for threaded rods in case of fire 

775BThreaded rods according to Annex A 848BM8 849BM10 850BM12 851BM16 852BM20 853BM24 854BM27 855BM30 
HAS 5.8, HAS-U 5.8, HIT-V 5.8, 
AM 8.8 
HAS 5.8 HDG, HAS-U 5.8 HDG, 
HIT-V-F 5.8, AM-HDG 5.8 
HAS 8.8, HAS-U 8.8, HIT-V 8.8, 
AM 8.8 
HAS 8.8 HDG, HAS-U 8.8 HDG, 
HIT-V-F 8.8, AM-HDG 8.8 

VRk,s,fi(30) 
 

[kN] 

1,04 1,80 2,80 5,22 8,15 11,74 15,27 18,67 

VRk,s,fi(60) 
 

0,81 1,36 2,05 3,83 5,98 8,62 11,21 13,70 

VRk,s,fi(30) 
 

0,58 0,91 1,31 2,44 3,81 5,49 7,14 8,73 

VRk,s,fi(120) 
 

0,47 0,69 0,93 1,74 2,72 3,92 5,10 6,24 

HAS A4, HAS-U A4, HIT-V-R 
HAS-U-HCR, HIT-V-HCR 
Threaded rod CRC III and  
Threaded rod CRC V (Table A1) 

VRk,s,fi(30) 
 

[kN] 

2,70 4,93 7,93 14,77 23,06 33,23 43,20 52,81 

VRk,s,fi(30) 
 

1,93 3,49 5,56 10,37 16,18 23,31 30,31 37,05 

VRk,s,fi(30) 
 

1,17 2,04 3,20 5,96 9,30 13,40 17,42 21,29 

VRk,s,fi(120) 
 

0,79 1,32 2,01 3,75 5,86 8,44 10,98 13,42 

 
Table C30: Characteristic resistance to steel failure under shear loading with lever 

arm for threaded rods in case of fire 
775BThreaded rods according to Annex A 848BM8 849BM10 850BM12 851BM16 852BM20 853BM24 854BM27 855BM30 
HAS 5.8, HAS-U 5.8, HIT-V 5.8, 
AM 8.8 
HAS 5.8 HDG, HAS-U 5.8 HDG, 
HIT-V-F 5.8, AM-HDG 5.8 
HAS 8.8, HAS-U 8.8, HIT-V 8.8, 
AM 8.8 
HAS 8.8 HDG, HAS-U 8.8 HDG, 
HIT-V-F 8.8, AM-HDG 8.8 

M0Rk,s,fi(30) 
 

[Nm] 

1,07 2,33 4,36 11,08 21,60 37,36 55,40 74,85 

M0Rk,s,fi(60) 
 

0,83 1,75 3,19 8,13 15,85 27,41 40,65 54,92 

M0Rk,s,fi(30) 
 

0,60 1,18 2,03 5,18 10,10 17,46 25,90 34,99 

M0Rk,s,fi(120) 
 

0,48 0,89 1,45 3,70 7,22 12,49 18,52 25,03 

HAS A4, HAS-U A4, HIT-V-R 
HAS-U-HCR, HIT-V-HCR 
Threaded rod CRC III and  
Threaded rod CRC V (Table A1) 

M0Rk,s,fi(30) 
 

[Nm] 

2,76 6,35 12,33 31,34 61,10 105,6 156,6 211,7 

M0Rk,s,fi(30) 
 

1,98 4,49 8,65 21,99 42,87 74,14 109,9 148,5 

M0Rk,s,fi(30) 
 

1,20 2,64 4,97 12,64 24,64 42,61 63,19 85,38 

M0Rk,s,fi(120) 
 

0,80 1,71 3,13 7,96 15,52 26,85 39,81 53,80 

 
 
 
 
 
 


