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This 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 should be identified as such. 

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

1 Technical description of the product 

The DIAGER V PRO+, DIAGER V WINTER and DIAGER V TROPICAL are bonded 
anchors (injection type) consisting of a injection mortar cartridge using an applicator 
gun equipped with a special mixing nozzle and threaded anchor rod of the sizes M8 
to M24 made of: 
- galvanized carbon steel, 
- stainless steel, 
- high corrosion resistant stainless steel, 
with hexagon nut and washer. 

The threaded rod is placed into a drilled hole previously injected (using an applicator 
gun) with a mortar with a slow and slight twisting motion. The threaded rod is 
anchored by the bond between rod, mortar and concrete. 

The threaded rods are available for ail diameters with three type of tip end: a one 
side 45° chamfer, a two sides 45° chamfer or a fiat. The threaded rads are either 
delivered with the mortar cartridges or commercial standard threaded rods 
purchased separately. The mortar cartridges are available in different sizes and 
types. 

An illustration and the description of the products are given in Annex A 1 to A4. 

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

The performances given in Section 3 are only valid if the anchors are used in 
compliance with the specifications and conditions given in Annex B1 to B10. 

The performances given in this European Technical Assessment are based on an 
assumed working life of the anchor of 50 years. The indications given on the 
working life cannot be interpreted as a guarantee given by the producer or the 
Technical Assessment Body, 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 Performance ofthe product 

3.1.1 Mechanical resistance and stability (BWR 1) 

The essential characteristic is detailed in the Annex C1 to C4. 

3.1.2 Safety in case offire (BWR 2) 

No performance assessed. 

3.1.3 Hygiene, health and the environment (BWR 3) 

Regarding the dangerous substances clauses contained in this European Technical 
Assessment, there may be requirements applicable to the products falling within its 
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scope (e,g. transposed European legislation and national laws, regulations and 
administrative provisions). In order to meet the provisions of the Construction 
Products Regulation, these requirements need also to be complied with, when and 
where they apply. 

3.1-4 Safety in use (BWR 4) 

For Basic Requirement Safety in use the same criteria are valid as for Basic 
Requirement Mechanical resistance and stability (BWR 1). 

3_1.5 Sustainable use of natural resources (BWR 7) 

No performance assessed. 

3.2 Methods used for the assessment 

The assessment of fitness of the anchors for the intended use in relation to the 
requirements for mechanical resistance and stability and safety in use in the sense 
of the Basic Requirements 1 and 4 has been made in accordance with the ETAG 
001 "Melal anchors for use in concrele" , Part 1: "Anchors in generaf' and Part 5: 
"Bonded anchors", on the basis of Option 1 and 7. 

4 Assessment and verification of constancy of performance (AVCP) 
system applied, with reference to its legal base 

According to Decision 96/582/EC of the European Commission the system of 
assessment and verification of constancy of performance (see Annex V to 
Regulation (EU) No 305/2011) given in the following table applies. 

Product Intended use level or class System 

Metal anchors for 
For fixing and/or supporting ta concrete 

use in con crete 
structural elements (which contributes to - 1 
the stability of the works) or heavy units 

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

Technical details necessary for the implementation of the AVCP system are laid 
down in the control plan deposited at Instytut Techniki Budowlanej. 

For type testing the results of the tests performed as part of the assessment for the 
European Technical Assessment shall be used unless there are changes in the 
production line or plant. In such cases the necessary type testing has to be agreed 
between Instytut Techniki Budowlanej and the notified body. 

Issued in Warsaw on 29/01/2016 by Instytut Techniki Budowlanej 

Mar 
D ector of ITB 
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@ Seallng cap 

@ Mixer 

effective anchorage depth • h .. 

depth of drilled hale to deepest point - h, 

minimum thickness of concrete member - h 

@ Anchor threaded rod 

® Washer 

@ Hexagon nut 

DIAGER V PRO+, DIAGER V WINTER 
and DIAGER V TROPICAL 

Characteristic of the product 
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thlckness of fixture - t 

Annex A1 

of European 
Technical Assessment 

ET A-16/0035 
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1) 

2) 

CD Washer 

CID Hexagon nut 

- t=1-===:::Ji2::==-===t-f-r-_· =-..1-

S 
marklng " 

.~ -fC= - - - - I-
I 

S 
marklng " 

-ç= - 6- - - - 1-

totallength of anchor rad - L 

@ Version 1 .. rod wlth flat end wlth marklng on h .. 

@ Version 2 • rod wtth 450 cutted end wlth marklng on h .. 

@ Version 3 .. rod wlth V shape end wlth marklng on h .. 

Marking according to clause 2.1.2 of ETAG 001 - Part 5 
Effective anchorage depth according to Table A1 

Table A1: Anchor threaded rod dimensions 

Size d [mm] hel,mln [mm] 

MS S 60 

M10 10 70 

M12 12 80 

M16 16 100 

M20 20 120 

M24 24 145 

DIAGER V PRO+, DIAGER V WINTER 
and DIAGER V TROPICAL 

Anchor rod types and dimensions 

hel,max [mm] 

160 

200 

240 

320 

400 

480 

Annex Al 

of European 
Technical Assessment 

ET A-16/0035 
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Table A2: Threaded rods 

Designation 

Part 
Steel, zinc plated ~ 5 IJm High corrosion 

Stainless steel resistance stainless steel 
ace. to EN ISO 4042 

(HCR) 

Steel , property class Material 1.4401, 1.4571 ace. ta MateriaI1.4529, 1.4565, 1.4547 Threaded 
4.8 ta 12.9, ace. ta EN 10088; property class 70 and ace. ta EN 10088; property rod 

EN ISO 898-1 80 (A4-70 and A4-80) ace. ta class 70 ace. ta EN ISO 3506 EN ISO 3506 

Steel, property class 4 Material 1.4401 , 1.4571 ace. ta Material 1.4529, 1.4565, 1.4547 
Hexagon ta 12, ace. ta EN 20898-2; EN 10088; property class 70 and ace. to EN 10088; property nut corresponding to anchor 80 (A4-70 and A4-80) ace. to 

rod mate rial EN ISO 3506 
class 70 ace. to EN ISO 3506 

Steel, ace. to EN ISO 7089; Material 1.4401 , 1.4571 ace. ta Material 1.4529, 1.4565, 1.4547 
Washer corresponding to anchor rod EN 10088; corresponding to ace. to EN 10088; corresponding 

mate rial anchor rad material to anchor rod material 

Commercial standard threaded rods (in the case of rods made of galvanized steel - standard rods 
with pro pert y class ,; 8.8 only), with : 

- mate rial and mechanical properties according to Table A2, 

- confirmation of material and mechanical properties by inspection certificate 3.1 according to 
EN-1 0204:2004; the documents shall be stored, 

- marking of the threaded rod with the embedment depth. 

Note: Commercial standard threaded rods made of galvanized steel with property ciass above 8.8 
are not permitted in some Member States. 

Table A3: Injection mortars 

Product Composition 

DIAGER V PRO+ 
Additive: quartz DIAGER V WINTER 

DIAGER V TROPICAL Bonding agent: vinyl ester resin styrene Iree 

(!wo component injection mortars) Hardener: dibenzoyl peroxide 

DIAGER V PRO+, DIAGER V WINTER 
and DIAGER V TROPICAL Annex A3 

of European 
Technical Assessment 

Materials ETA-16/0035 
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coaxial cartridge - sizes from 75 ml to 420 ml 

Seallng cap 
lebelwllhtt..~"""'",*,",,": 
Rd. _ OI.\GER '/PRO> 01 OIAGER V W1NTER '" OW3ER V TRoPfCt.L 

~_b"""" 
~lImelllldo.mg _1~oI _____ ) --~. inIImIII cede 10 ldIn'dIicIticIn ptOdUCl 

side by side cartridge - sizes from 345 ml to 825 ml 

leblll -. lM ~ mIIn WonNCIoIw.: 
_ ....., 0W3ER VPRO> ... CAAGER V WIHTat '" DIAGER V T'RCIPICAL 
pmc:aouInQ.-b~ 
Of*I ..... _ClftIg_(~aI~1 ......... 
uPnDon~ 
....... code ID IdenllricMlDnprucluCl 

Sealingc;\ , I.qg . 
~'-------------~~ \ Cartrldge 

CIC foil cartridge - sizes from 165 ml to 300 ml 

Sealing cap 

lebel 'ooI!h "" fQIbwIng ....... ~: 
tnIde _ : DlAGER VPfl()t Of OIAGeR V W1N'ŒR 01 OIAGER v TROPICAl. 
~ nDlellorlnlYlMlion 
OI*'~c:uring~.<d..ImIpI ...... )--..... ---_codelD~prucluCl 

MIXER - the mixer is suitable for each type of cartridge 

Cartrldge 

~:===H:I~~adTdi::n~a:=m=lx=e=re=x=œ~n=SI~o=n ,=\ ==~~==::::::~\\lJtl~M:,HxeIr~· ~ 
1) yan.tH IenlJlh fnHn 310 mm IIp ta 1000 nvn 

DIAGER V PRO+. DIAGER V WINTER 
and DIAGER V TROPICAL 

Cartridge types and sizes 

AnnexA4 

of European 
Technical Assessment 

ET A-16/0035 



Page 9 of European Technical Assessmenl ETA-16/0035, issued on 29/01/2016 

SPECIFICATION OF INTENDED USE 

Use: 

The anchors are intended to be used for anchorages for which requirements for mechanical 
resistance and stability and safety in use in the sense of the Basic Requirements 1 and 4 of 
Regulation (EU) 305/2011 shall be fulfilled and failure of anchorages made with these products 
would compromise the stability of the works, cause risk to human life and/or lead to considerable 
economic consequences. 

Anchors subject to: 

Static and quasi-static loads: sizes from M8 to M24. 

Base material : 

• Reinforced or unreinforced normal weight concrete of strength class C20/25 at minimum 10 
C50/60 al maximum according to EN 206-1 . 

• Non cracked concrete: sizes from M8 to M24. 
• Cracked concrete: sizes from MIO to M20. 

Temperature range: 
The anchors may be used in the following temperature range: 
• -40·C to +40·C (max. short term temperature +40·C and max. long term temperature +24·C). 
• -40·C to +80· C (max. short term temperature +80·C and max. long term temperature +50·C). 
• -40·C to +120·C (max. short term lemperature +120·C and max. long term temperature + 72·C). 

Use conditions (environmental conditions) : 

• Elements made of galvanized steel may be used in structures subject to dry internai conditions. 
• Elements made of stainless steel may be used in slructures subject to dry internai conditions 

and also in concrete subject to external atmospheric exposure (including industrial and marine 
environ ment) or exposure in permanently damp internai conditions if no particular aggressive 
conditions exis\. Such particular aggressive conditions are e.g. permanent, alternaling 
immersion in seawater or the splash zone of seawater, chloride atmosphere of indoor swimming 
pools or atmosphere with extreme chemical pollution (e.g. in desulphurization plants or road 
tunnels where de-icing materials are used). 

• Elements made of high corrosion resistant steel may be used in structures subject to dry internai 
conditions and also in concrete subject to external atmospheric exposure or exposure in 
permanently damp internai conditions or in other particular aggressive conditions. Such 
particular aggressive conditions are e.g. permanent, alternating immersion in seawater or the 
splash zone of seawater, chloride atmosphere of indoor swimming pools or atmosphere with 
chemical pollution (e.g. in desulphurization plants or road tunnels where de-icing mate rials are 
used). 

Installation : 

• Dry or wei concrete (use category 1): sizes from M8 to M24. 
• Flooded holes with the exception of seawater (use category 2): sizes from M8 to M24. 
• Ali the diamelers may be used overhead: sizes from M8 to M24. 
• The anchors are suilable for hammer drilled holes: sizes from M8 to M24. 

Design methods: 

EOTA Technical Report TR029 (September 2010) or CENfTS 1992-4. 

DIAGER V PRO+, DIAGER V WINTER 
and DIAGER V TROPICAL 

Intended use 

Annex 81 

of European 
Technical Assessment 

ETA-16/0035 
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Table 81: Installation data 

Size M8 M10 M12 M16 M20 M24 

Nominal drilling 
do [mm] 10 12 14 18 24 28 

diameter 

Maximum diameter 
do, [mm] 9 12 14 18 22 26 

hole in the fixture 

Effective 
hef,min [mm] 60 70 80 100 120 145 

embedment depth 
hef,ma:>: [mm] 160 200 240 320 400 480 

Depth of the drilling 
h, [mm] hef + 5 mm 

hole 

Minimum thickness 
h"" [mm] he! + 30 mm; ~ 100 mm he! + 2do 

of the con crete slab 

Torque moment T,,,,[N·m] 10 20 40 80 130 200 

Thickness to be 
ttix,min [mm] >0 

fixed 
ltix,max [mm] < 1500 

Minimum spacing Smin [mm] 40 40 40 50 60 80 

Minimum edge Cmin[mm] 40 40 40 50 60 80 
distance 

DIAGER V PRO+, DIAGER V WINTER 
and DIAGER V TROPICAL Annex 82 

of European 
Technical Assessment 

Inslallalion data ET A-16/0035 
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Table B2: Processing time and minimum curing time 

DIAGER V PRO+ (standard version) 

Conerete tempe rature [C') Proeessing time [min.) Minimum euring time' ) [min.) 

-10 105 1320 
-5 65 780 

0 45 420 
+5 25 90 

+10 16 60 
+15 11,5 45 
+20 7,5 40 
+25 5 35 

+30 3 30 
+35 2 25 
+40 1 20 

DIAGER V WINTER (version for winter season) 

Conerete temperature [C'] Proeessing time [min.] Minimum eu ring lime') [min.] 

-20 120 1440 
-15 90 1000 
-10 60 600 
-5 40 210 

0 25 100 
+5 15 70 
+10 10 50 
+15 7 35 
+20 5 30 

DIAGER V TROPICAL (version for summer season) 

Conerete temperature [C'] Proeessing time [min.] Minimum euring time' ) [min.) 

+20 14 60 
+25 11 50 
+30 8 40 
+35 6 30 
+40 4 20 

+45 3 20 
+50 2 20 

1) The minimum time trom the end of the mixing to the Ume when the anchor may be torque or loaded (whichever 
is longer). Minimum resin temperature for installation +5°C; maximum resin temperature for installation +30°C. 
For wet condition and f100ded hales the curing time must be double. 

DIAGER V PRO+, DIAGER V WINTER 
and DIAGER V TROPICAL Annex B3 

of European 
Technical Assessmenl 

Processing lime and cu ring lime ETA-16/0035 
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[ 

Manual Blower pump: nominal dimensions 

"'-63mm 

\ ( 
It 1$ possible to use the mixer extenslor 
wtth the manuel blower pump. 

However It 15 possible to blow the 
hole uslng the mechanlcal air system 
(camprassad air) also wlth the mixer 
estenslon 

" .. 
Suttable min pressure 6 bar at 6 m1/h 
01l-fre8 camprassad air 
Recommended air gun wlth an orifice 
openlng of minimum 3.5 mm ln 
dlameter 
'1 '.,.1IIon to ln .. rI lM mb .. nt-"""" 

Mixer extension (from 380 mm 10 1000 mm) wilh nominal diameter 8 mm 

DIAGER V PRO+, DIAGER V WINTER 
and DIAGER V TROPICAL 

Cleaning lools (1) 

Annex 84 

of European 
Technical Assessmenl 

ET A-16/0035 
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Table 83: Standard brush diameter 

Threaded rod diameter M8 M10 M12 M16 M20 M24 

do Nominal drill hole [mm] 10 12 14 18 24 28 

db Brush diameter [mm] 12 14 16 20 26 30 

~I 
3 

1 ,g 
1 

CD Steel brlstles 

@ Steel stem 

@ Wood handle 

Table 84: Special brush diameter (mechanical brush) 

Threaded rod diameter M16 M20 M24 

do Nominal drill hole [mm] 18 24 28 

db Brush diameter [mm] 20 26 30 

.~J 
CD Steel brlstles 

CID Steel stem 

@ Threaded connectlon for drllling tool extension 

@ Extension special brush 

® Orllling tool connectlon (SOS connectlon) 

lIl!IItIIlIIIIt .. 1 

, .. ~ 

DIAGER V PRO+, DIAGER V WINTER 
and DIAGER V TROPICAL Annex 85 

of European 
Technical Assessmenl 

Cleaning lools (2) ET A-16/0035 
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Use the mixer extension lassembled on the standard mixer) for the injection up to 300 mm if 
necessary. 

Il ~========:::::::::~3[J 
-<====-II==;:::=.3-ddH:n., mixer extension" : <lm: ~ 

1) v .... ~ Ian;th '""" 310 ...... "fi 10 1000 mm 

Use this system for special CO!!n~d~it~i:o:n:s~. _------------1 
Toois for Installation ln special ~ondHlon '-_____ -' 

(~=~~ .... -+F 

m (requlred mortar levai Morhr lev" mark 

D==~==~IFI ====~~~ull 
lv (anchorage deplh) 

CD InJection plug (nominal dlameter ac:c:ordlng to the nominal dlameler of drilled hole) 

® Special mixer extension (variable Jength wlth externat dlameter 10 mm) 

Mark th. requlred mortar level lm and embedment depth e~ wlth tape Dr rnariter on 
the Injection extension. Qufck estimation: lm- 1/3 · t .. 
Continue Injection untll the mortar level mark t... becomes visible. 

@ Mixer (sultable for ail slze of cartJrge) 

These tools allow the application ln special conditions: 
-Installation wtth anchorage depth greater than 300 mm; 
- oysrhead Installation. 
For these applications 15 recommanded the use of the Injection pneumaUc pump. 

System assembled 

CD Injection plug 

® Special mixer extension 

@ Mixer 

@ cartrtdge 

® Sam pie of Injection pneumetlc pump 

2 

3 

DIAGER V PRO+, DIAGER V WINTER 
and DIAGER V TROPICAL 

Toois for injection (1) 

l 
Insert the special mixer 
extension in the inner 
diameter of the injection 
plug up to reach the top 
of the plug 

;é, 

Annex 86 

of European 
Technical Assessment 

ET A-16/0035 
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Table 85: Mortar injection pumps 

( 

Pumps (injection guns) 

• -t _ _ -__ • 

Cartridges 

300 ml 
165 ml 

345 ml 
300 ml 
165 ml 

trom 380 ml la 420 ml 

trom 380 ml la 420 ml 

825 ml 

825 ml 

DIAGER V PRO+. DIAGER V WINTER 
and DIAGER V TROPICAL 

Toois for injection (2) 

Types 

Manual 
(up la 300 mm 

anchorage deplh) 

Manual 
(up la 300 mm 

anchorage deplh) 

Manual 
(up la 300 mm 

anchorage deplh) 

Pneumalic 

Manual 
(up la 300 mm 

anchorage deplh) 

Pneumalic 

Annex 87 

of European 
Technical Assessment 

ET A-16/0035 
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1 ----":t - Drill the hale with the correct diameter and depth ,- using a rotary percussive machine (hammer 

1 drill). Check the perpendicularity 01 the hale 
during the drilling operation. 

Clean the hale Irom the drilling dus!: the hale 

0 0 2 shall be cleaned by at leasl four blowing 

-
, operations, by at least four brushing operations ,--co, 

r---; Ij- ~. lollowed again by at least four blowing 

~1 
operations; before brushing clean the brush and __ l check (according ta Annex B5) il the brush 

~ diameter is sufficient. For the blower tools see 
4x 4x 4x Annex B4. 

For coaxial and side by side cartridge unscrew 

3 

0 
the front cup, screw on the mixer and insert the 

'--
cartridge in the injection gun. For the CIC 
cartridges, unscrew the front cup, pull-out the 
steel closing clip according to the following 
operations: 

r'~). ~ · \f~ 
- insert the mixer in the eye of the plastic 
extractor, 
- pull the extractor ta unhook the steel closing 
clip of the foiL After that, screw on the mixer and 
insert the cartridge in the gun. Proper extrusion 
system according ta Annex B7. 

~œ 
Before starting to use the cartridge, eject a ftrst 

4 part of the praduc!, being sure that the Iwo 

'-- components are complelely mixed. The 
complete mixing is reached only after that the 
product, obtained by mixing the two component, 
cornes out from the mixer with an uniform color. 
Proper extrusion system accordinÇj to Annex B7. 

Fill the drilled hale unilormly starting lram the 5 
'"t - , drilJed hole bottom, in order to avoid entrapped 

'---- if necessary use a mixer extension air; remove the mixer slowly bit by bit during 
for the injection (see Annex B6) pressing-out; filling the drill hale wilh a quantity 

~, of the injection mortar corresponding to 2/3 of 
the drill hale depth. 

6 

~F "C Insert immediately the threaded rod, marked - according to Annex A2, slowly and with a slight 
twisting motion, removing excess of injection 
mortar around the rod. Observe the processing 
time according ta Annex 83. 

ATTENTION: Use the rads dry and free ail and other 
contaminants 

7 ~ Wait the curing time according to Annex 83. 

"CI J Kg - Alter that attach the fixture and tighten the nut ta 

r-... j !.I~. 
the required torque moment according to Annex 

] a B2. 

DIAGER V PRO+, DIAGER V WINTER 
and DIAGER V TROPICAL Annex BB 

of European 
Technical Assessment 

Installation instruction up to 300 mm depth ET A-16/0035 
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1 
See point 1 Annex B8 -

2 
1 ~ J 

'----- ~ ~ 
Y" ' " ' 

Clean the hale lram the drilling dust: the hale 

1 

: ~ shall be cleaned by at least four blowing 
operations, by at least four brushing operations , lallawed again by at least four blowing 

n '~ ... -:: 
r--I I' · 

operations; before brushing clean the brush and 
check (accarding ta Annex 65) il the brush 

J 
diameter is sufficient. For the blower tools see 
Annex 84. 

4 x 5 seconds 4x 4 x 5 seconds 

ATIENTION: compressed air tree oil 

3 
See point 3 Annex B8 

'-----

4 
See point 4 Annex B8 

'-----

5 Before starting the injection, assemble the 
system according ta Annex 66. After that. fill the 

- drilled hale uniformly trom the drilled hale 

- - bottom, in arder ta avoid entrapment of the air; 
, remove the special mixer extension with injection 

• plug slawly bit by bit during pressing-out; filling 

~r-
the drill hale with a quantity 01 the injection 

~o=-~ 
martar corresponding to 2/3 of the drill hale 

1 

'i~ depth. 
Procedure for averhead installation are detailed 
in Annex 810. 

6 
See point 6 Annex B8 -

7 
See point 7 Annex B8 -

DIAGER V PRO+, DIAGER V WINTER 
and DIAGER V TROPICAL Annex 89 

of European 
Technical Assessment 

Installation instruction up to 480 mm depth ETA-16/0035 
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q 

q 

1 
p~. ===",J 

@ 

1 - Start Injection 

Inj.ct from the bottom of the hole. 
Malntaln this position during the 
Injection phase. 

2 • Injection phase 

InJ.ct the product about 213 of the 
hole dapth. 
Durlng th. Injection malntaln thls 
position to ... ure the correct 
Installation 

3 • End Injection 

Remove the Injection plug. 
In •• rt Imm.dlately the rod (tum 
the rOd durlng the Inaenion). 

4 • End Installation 

Ta avold th. ellpplng of the rod 
durlng the open tlme of the 
product (du. to the rod own 
weJgth) use. temporary 
Interlockl"g el.m.nt (for ex. 
wodgo of wood) 

DIAGER V PRO+, DIAGER V WINTER 
and DIAGER V TROPICAL Annex 810 

Overhead installation instruction 

of European 
Technical Assessment 

ET A-16/0035 
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Table C1: Characteristic values for tension load in non cracked concrete 

Size MS M1 0 M12 M16 M20 M24 
Steel failure 
Steel failure with threaded rad arade 4.8 
Characteristic resistance NRk s kNI 15 23 1 34 63 98 1 141 
Partial safely factor 1 YM, 1 [-] 1 1,50 
Steel tailure with threaded rcd grade 5.8 
Characteristic resistance NRk a kNI 18 29 1 42 78 122 176 
Partial safety factor 1 YM, 1 H 1 1,50 
Steel tailure with threaded rad grade 8.8 
Characteristic resistance NRk l kNl 29 46 1 67 126 196 282 
Partial safety factor YM, [-] 1 1,50 
Steel failure with threaded rad grade 10.9 
Characteristic resistance NRk a kNl 37 58 84 157 245 353 
Partial safetv factor v ... - 1,40 
Steel tallure with threaded rad grade 12.9 
Characteristic resistance NRk a IkNl 44 1 70 1 101 188 294 1 424 
Partial safetv factor yM, - 1,40 
Steel tailure with stainless steel threaded rcd A4-70 
Characteristic resistance 1 N"" , [ . [kN] 1 26 1 41 1 59 1 110 171 1 247 
Partial safe1ï}actor 1 YM, 1 .1:1 1 1,87 
Steel tailure with stainless steel threaded rod A4·80 
Characteristic resistance 1 NA> , 1 [kN] 1 29 1 46 1 67 1 126 1 196 1 282 
Partial safety factor 1 YM, 1 [-] 1 1,60 
Steel fai lure with hiQh corrosion resistant steel Qrade 70 
Characteristic resistance 1 NRk l 1 [kN] 1 26 1 41 1 59 1 110 1 171 1 247 
Partial safety factor 1 YM, 1 H 1 1,87 
Combined pull-out and con crete cone failure in non cracked concrete C20/25 
Characteristic bond resistance 

[N/mm' ] 16,0 12,0 12,0 12,0 9,5 9,5 
temoerature ranQe -40"C / +40"C 1) 

TRk,ucr 

Characteristic bond resistance [N/mm' ] 11,0 8,5 8,5 8,5 7,0 7,0 
temoerature ranQe -40"C / +80"C 1) 

TRk,ucr 

Characteristic bond resistance [N/mm' ] 6,0 4,5 4,5 4,5 4,0 4,0 
tempcrature range -40"C 1 +1200C 1) 

TRk,ucr 

Increasing factor for C30/37 1,12 
IncreasinQ factor for C40/50 'V' [-J 1,23 
Increasing factor for CSO/BO 1,30 
Splitling failure 

Ifh - hm 

2,5 ' h. 2,0 . ho 1,5 ' h. 

If h,,*, < h < 2 . hmin 

Edge distance Ca,Nsp [mm] .-j ~l-
interpalate-vai~es 

ifh~2 ' hmln 

Ca .Np 

Spacing Sa,NSP [mm] 2· Ca,sp 

Partial safety factor for combined pull-out, concrete cone and splitling failure 
Partial safety factors for in use 1,50 caleoorv 1 (y, = 1,0 includedl ' 1 [-J 
Partial safety factors for in use "fup· YUç .. YU$p 

calegory 2 (y, = 1,2 includedl 1,80 

Note: Design method according ta TR 029 
1) See: Annex B 1 2) ln the absence of other national regulatian 

DIAGE R V PRO+, DIAGER V W[NTER 
and DIAGER V TROPICAL Annex C 1 

of European 

Characteristic resistance under tension loads Technical Assessment 

in non cracked concrete ET A -16/0035 
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Table C2: Characteristic values for tension loads in cracked concrete 

Size M10 M12 M16 M20 

Steel failure 
Steel failure with threaded rod Qrade 4 .8 
Characteristic resistance 1 N"" 1 [kN] 1 23 1 34 1 63 1 98 
Partial safety factor 1 YM, 1 [-] 1 1,50 
Steel failure with threaded rod Qrade 5.8 
Characteristic resistance 1 NRk s kN] 1 29 42 1 78 1 122 
Partial safety factor 1 YM, 1 [-] 1 1,50 
Steel failure with threaded rod qrade 8.8 
Characteristic resistance NRk5 kN] 1 46 67 126 1 196 
Partial safety factor 1 YM, 1 [-] 1 1,50 
Steel failure with threaded rod arade 10.9 
Characteristic resistance N"" kN] 1 58 84 157 1 245 
Partial safety factor 1 YM, 1 [-] 1 1,40 
Steel failure with threaded rod grade 12.9 
Characteristic resistance N"" kNl 70 101 188 1 294 
Partial safety factor 1 YM, 1 [-] 1 1,40 
Steel failure with stainless steel threaded rod A4-70 
Characteristic resistance N"" kNl 41 59 1 110 1 171 
Partial safety factor 1 YM, 1 [-] 1 1,87 
Steel failure with stainless steel threaded rod A4-BO 
Characteristic resistance NRkl kNl 46 67 1 126 1 196 
Partial safety factor YM, - 1,60 
Steel failure with high corrosion resistant steel grade 70 
Characteristic resistance NRk$ IkNl 41 59 1 110 171 
Partial safetv factor YM, -J 1,87 

Comblned pull-out and con crete cone failure in cracked con crete C20/25 
Characteristic bond resistance [N/mm' ] 9,0 9,0 9,0 6,5 
temperature ranQe -40°C 1 +40°C 1) 

TRk,çr 

Characteristic bond resistan ce IN/mm'] 6,5 6,5 6,5 4,5 
temDerature ranQe _40°C 1 +80°C 1) 

TRk,çr 

Characteristic bond resistance [N/mm2
] 3,5 3,5 3,5 2,5 

temperature range -40°C 1 +120°C 1) 
TRk,çr 

Increasing factor for C30/37 1,12 
Increasin factor for C40/50 IV, [-] 1,23 
Increasing factor for CSO/GO 1,30 

Splitting failure 
[fh = hrnln 

2,5 · h. 1 2,0 · h. 1,5·ho! 

Ifhmln <h<2 ' hrnin 

Edge distance Cçr,~ [mm] -JL 
interpolate va1ûes 

ifh2:2 ' hmln 

Cçr,Np 

Spacing Sçr,NSP [mm] 2 ' Cçr,5I> 

Partial safety factor for combined pull-out, con crete cone and splitting failure 
Partial safety factors for in use 

1,50 
category 1 (r, ; 1,0 included) ' 1 [-J 
Partial safety factors for in use YMp .: YMc .: YMsp 

category 2 (y, ; 1,2 included) 
1,80 

Note: Design method according to TR 029 
1) See: Annex 81 2) ln the absence of other national regulation 

DIAGER V PRO+, DIAGER V WINTER 
and DIAGER V TROPICAL Annex C2 

of European 

Characteristic resistance under tension loads Technical Assessment 

in eraeked eonerete ETA-16/0035 
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Table C3: Characteristic values for shear loads - steel failure without lever arm 

Size 1 M8 1 M10 1 M12 1 M16 1 M20 1 M24 
Steel fai/ure with threaded rod grade 4.8 
Characteristic resistance 1 VRk S 1 IkNl 1 7 12 1 17 31 49 71 
Partial safety factor 1 'M, 1 [-) 1.25 
Steel fai/ure with threaded rod grade 5.8 
Characteristic resistance 1 VRk.5 1 [kN) 1 9 1 14 1 21 1 39 1 61 1 88 
Partial safety factor ' 1 1 ' M, 1 [-) 1 1.25 
Steel fai/ure with threaded rod grade 8.8 
Characteristic resislance VRk ll 1 IkN 15 23 1 34 63 1 98 1 141 
Partial safety factor 1 'M, 1 [-) 1 1.25 
Steel failure with threaded rod grade 10.9 
Characteristic resistance V",- , 1 IkN 18 1 29 1 42 1 78 1 122 1 176 
Partial safety factor 1 'M, 1 [-) 1 1.50 
Steel fai/ure with threaded rod grade 12.9 
Characteristic resistance 1 VRkll 1 [kN) 1 22 1 35 1 51 1 94 1 147 1 212 
Partial safety factor '1 1 'M, 1 [-) 1 1,50 
Steel fai/ure with stainless steel threaded rod A4-70 
Characteristic resistance 1 VRk S 1 [kN) 1 13 1 20 1 29 1 55 1 86 1 124 
Partial safety factor '} 1 'M, 1 [-) 1 1.56 
Steel fai/ure with stainless steel threaded rod A4-80 
Characteristic resistance 1 VRk ll 1 [kN) 1 15 1 23 1 34 1 63 98 1 141 
Partial safety factor ' 1 1 YM, 1 [-) 1 1.33 
Steel failure with high corrosion stainless steel grade 70 
Characteristic resislance VRk s kN 13 1 20 29 55 86 1 124 
Partial safety factor '/ 'M, [-) 1,56 

Table C4: Characteristic values for shear loads - steel failure with lever arm 

Size 1 M8 1 M10 1 M12 1 M16 1 M20 1 M24 
Steel fai/ure with threaded rod grade 4.8 
Characteristic resistance 1 M Rk s Nm 15 1 30 52 1 133 260 449 
Partial safety factor l } 1 'M, 1 [-) 1 1,25 
Steel fai/ure with threaded rod grade 5.8 
Characteristic resistance 1 M ",- , 1 [Nm) 1 19 1 37 1 65 1 166 1 324 1 561 
Partial safety factor '} 1 'M, 1 [-) 1 1.25 
Steel fai/ure with threaded rod grade 8.8 
Characteristic resistance 1 M Rk s Nml J 30 1 60 105 1 266 519 898 
Partial safety factor 1 YM, 1-) l 1.25 
Steel fallure with threaded rod grade 10.9 
Characteristic resistance 1 M ",-, Nml 37 75 131 333 649 1123 
Partial safetv factor 'M, [- 1.50 
Steel failure with threaded rod grade 12.9 
Characteristic resistance M Rks Nml 45 90 157 400 779 1347 
Partial safety factor ' M, 1 1-) 1 1,50 
Steel failure with stainless steel threaded rod A4-70 
Characteristic resistance M ",- , Nmj 1 26 52 92 233 1 454 786 
Partial safety factor 1 } 1 'M, 1 [-) 1 1.56 
Steel failure with stainless steel threaded rod A4-80 
Characteristic resistance M Rk s Nmj 1 30 60 1 105 266 1 519 898 
Partial safety factor 1 } 1 'M, 1 [-) 1 1.33 
Steel failure with high corrosion resistant steel grade 70 
Characteristic resistance 1 M "Rk S 1 [Nm) 1 26 1 52 1 92 1 233 1 454 1 786 
Partial safety factor 1 'M, 1 [-) 1 1,56 

1) ln the absence of other national regulation 

DIAGER V PRO+, DIAGER V WINTER 
and DIAGER V TROPICAL Annex C3 

of European 

Characteristic resistance under shear loads Technical Assessment 

in cracked and non-cracked con crete ETA-16/0035 
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Table C5: Characteristic values for shear loads - pry out and concrete edge failure 

Size MS M10 M12 M16 M20 M24 

1 min (mmj 60 70 80 100 120 145 
Effective anchorage depth h. 

1 (mmj 160 200 240 320 400 480 max 

Pry out failure 
Factor 1 k (-j 2 1 2 2 1 2 2 1 2 

Partial safety factor 1) YM, (-j 1,5 

Con crete edge failure 
Partial safety factor 1) YM, (-j 1,5 

Il ln the absence of other national regulation 

Table C6: Displacement under tension loads 

Size MS M10 M12 M16 M20 M24 
Charac1eristic dlsplacement in non-cracked concrete C20/2S to CSO/60 under tension loads 
Admissible service load- F (kNj 9,6 10,8 14,3 23,8 29,6 42.4 

ONO (mmj 0,30 0,30 0,35 0 ,35 0,35 0.40 
Displacement 

0 ... (mmj 0,85 0,85 0,85 0 ,85 0,85 0,85 

Size M10 M12 M16 M20 
Characteristic displacement in cracked con crete C20/2S to CSO/60 under tension loads 
Admissible service Joad- F (kNj 9 ,5 14,3 21.4 23,8 

ONO (mm] D,50 D,50 0,70 0,60 
Displacement 

(mmj 0,85 0,85 0,85 0,85 ONo 

.. These values are suitable for each temperature range and categories specified in Annex B 1 

Table C7: Displacement under shear loads 

Size MS M10 M12 M16 M20 M24 

Charac1eristic dis placement in cracked and non-cracked con crete C20/2S to CSO/60 under shear loads 
Admissible service Joad* F (kNj 3,7 5,8 B.4 15,7 24,5 35,3 

livo (mmj 2,0 2,0 2,0 2,0 2,0 2,0 
Displacement 

3,0 3,0 3,0 3,0 3,0 3,0 Iiv. (mmj 

.. These values are suitable for each temperature range and categories specified in Annex 81 

DIAGER V PRO+, DIAGER V WINTER 
and DIAGER V TROPICAL Annex C4 

of European 

Characteristic resistance under shear loads. Technical Assessment 

Displacement under service loads: tension and shear loads ET A-16/0035 


