


Specifications of intended use

Anchor rod Internally threaded
anchor rod
Injection system VME VMU-A, rebar
V-A, VM-A, VMU-IG
commercial standard
threaded rod
: : : . M8 - M30 IGM6 - IG M20
Static or quasi-static action (zinc plated, A4, HCR) (electroplated, Ad, HCR) @8 - @32
- : M8 - M30
Seismic action Performance Category C1 (zinc plated”, Ad, HCR) - @8 - @32
e : M12 and M16
Seismic action Performance Category C2 (zinc plated” (class 8.8), Ad, HCR) - -

Reinforced or unreinforced normal weight concrete acc. to EN 206-1:2000

Base material Strength classes C20/25 to C50/60 acc. to EN 206-1:2000

Cracked and uncracked concrete

Temperature Range | -40 °C to +40 °C| max long term temperature +24 °C and max short term temperature +40 °C

Temperature Range Il -40 °C to +60 °C| max long term temperature +43 °C and max short term temperature +60 °C

Temperature Range Ill  -40 °C to +72 °C| max long term temperature +43 °C and max short term temperature +72 °C

Y except hot-dip galvanised

Use conditions (Environmental conditions):
« Structures subject to dry internal conditions (zinc coated steel, stainless steel or high corrosion resistant steel)

« Structures subject to external atmospheric exposure (including industrial and marine environment) and to permanently
damp internal condition, if no particular aggressive conditions exist (stainless steel or high corrosion resistant steel)

« Structures subject to external atmospheric exposure and to permanently damp internal condition, if other particular

aggressive conditions exist (high corrosion resistant steel)

Note: 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 extreme chemical pollution (e.g. in desulphurization plants or road tunnels where
de-icing materials are used).

Design:
+ Verifiable calculation notes and drawings are prepared taking account of the loads to be anchored. The position of the
anchor is indicated on the design drawings (e.g. position of the anchor relative to reinforcement or to supports, etc.)
+ Anchorages are designed under the responsibility of an engineer experienced in anchorages and concrete work
+ Anchorages under static or quasi-static actions are designed in accordance with:
- EOTA Technical Report TR 029 "Design of bonded anchors", Edition September 2010 or
- CEN/TS 1992-4:2009
+ Anchorages under seismic actions (cracked concrete) are designed in accordance with:
- EOTA Technical Report TR 045 "Design of Metal Anchors under Seismic Action”, Edition February 2013
- Anchorages shall be positioned outside of critical regions (e.g. plastic hinges) of the concrete structure.
- Fastenings in stand-off installation or with a grout layer are not allowed.

Installation:

+ Dry or wet concrete, flooded holes (not sea water)

* Hole drilling by hammer or compressed air drill mode or vacuum drill mode

+ Overhead installation allowed

+ Anchor installation carried out by appropriately qualified personnel and under the supervision of the person
responsible for technical matters of the site

+ Fastening screws or threaded rods (incl. nut and washer) must comply with the appropriate material and property
class of the internally threaded anchor rod
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Table B1: Installation parameters for threaded rod

Threaded rod M8 M10 M12 M16 M20 M24 M27 M30

Nominal drill hole diameter do=| [mm] 10 12 14 18 24 28 32 35
. Netmin =| [Mm] 60 60 70 80 90 96 108 120

Effective anchorage depth hotmax= | [mm] |96 | 120 | 144 | 192 | 240 | 288 | 324 | 360

Diameter of clearance

hole in the fixture" dis| [mm] 9 12 14 18 22 26 30 33

Installation torque TinstS |  [Nm] 10 20 40 80 120 160 180 200

Minimum thickness of ‘ het + 30 mm

member Amin | [mm] =100 mm e + 2do

Minimum spacing Smin [mm] 40 50 60 80 100 120 135 150

Minimum edge distance Crmin [mm] 40 50 60 80 100 120 135 150

" For larger clearance hole see TR029 section 1.1; for application under seismic loading the diameter of clearance hole in the fixture shall be at
maximum dnom + 1mm or alternatively the annular gap between fixture and threaded rod shall be completely filled with mortar

Table B2: Installation parameters for internally threaded anchor rod

Internally threaded anchor rod IG-M 6 IG-M 8 IG-M10 | IG-M12 IG-M 16 1G-M 20
Internal diameter of sleeve do=| [mm] 6 8 10 12 16 20
Outer diameter of sleeve” Ghom=| [mm] 10 12 16 20 24 30
Nominal drill hole diameter do=| [mm] 12 14 18 24 28 35
hetmin =] [mMm 60 70 80 90 96 120
Effective anchorage depth elmn [}
Nefmax = | [mMm] 120 144 192 240 288 360
Diameter of clearance
hole in the fixture” di<| [mm] ! 9 12 14 18 22
Installation torque Tinst< | [Nm] 10 10 20 40 60 100
Minimum screw-in depth g | [mm] 8 10 12 16 20
- . her + 30 mm
Minimum thickness of member Rmin | [Mm] > 100 mm her + 2do
Minimum spacing Smin | [Mm] 50 60 80 100 120 150
Minimum edge distance Cmin | [Mmm] 50 60 80 100 120 150
! For larger clearance hole see TR029 section 1.1
% With metric thread according to EN 1993-1-8:2005+AC:2009
Table B3: Installation parameters for rebar
Rebar @8 | 210 | @12 | &14 | D16 | D20 | @25 | @28 | @32
Nominal drill hole diameter do=| [mm] 12 14 16 18 20 24 32 35 40
. hetmin = | [mm] 60 60 70 75 80 90 100 112 128
Effective anchorage depth Metmas= | [mm] | 96 | 120 | 144 | 168 | 192 | 240 | 300 | 336 | 384
- . het + 30 mm
Minimum thickness of member Amin | [Mm] 2“" 100 mm her + 2do
Minimum spacing Smin | [mm] 40 50 60 70 80 100 125 140 160
Minimum edge distance Cmin | [Mm] 40 50 60 70 80 100 125 140 160
Injection System VME for concrete
Intended use Annex B2
Installation parameters
















Table C1: Characteristic steel resistances for threaded rods under tension and shear load
Threaded rod | M8 [M10 [ M12 | M16 | M20 | M24 | M27 | M 30
Steel failure
Tension load
8 Steel, Property class 4.6 and 4.8 Naks | [KN] 15 23 34 63 98 141 184 | 224
‘("'.;: é Steel, Property class 5.6 and 5.8 Naks | [kN] | 18 29 42 78 | 122 | 176 | 230 | 280
§ g Steel, Property class 8.8 Necs | [kN] | 29 | 46 | 67 | 125 | 196 | 282 | 368 | 449
g -% Stainless steel A4 and HCR, Property class 50 Neks | [KN] | 18 29 42 79 123 | 177 | 230 | 281
2 | stainless steel A4 and HCR, Property class 70 Naks | [kN] | 26 4 59 110 | 171 | 247 - -
Steel, Property class 4.6 sn | [F] 2,0
5 Steel, Property class 4.8 msn | [-] 1,5
& | Steel, Property class 5.6 msn | [ 2.0
g Steel, Property class 5.8 and 8.8 sn | [ 1,5
& Stainless steel A4 and HCR, Property class 50 sn | [F] 2,86
Stainless steel A4 and HCR, Property class 70 s | [ 1,87 - -
Shear load
Steel failure without lever arm
o | Steel, Property class 4.6 and 4.8 Vaks | [kN] 7 12 17 31 49 71 92 | 112
:‘% é Steel, Property class 5.6 and 5.8 Vaks | [KN] 9 15 21 39 61 88 115 | 140
‘% .é Steel, Property class 8.8 Vhks | [KN] 15 23 34 63 98 141 184 | 224
g E Stainless steel A4 and HCR, Property class 50 Vaks | [KN] 9 15 21 19 61 a8 115 140
“ | stainless steel A4 and HCR, Property class 70 Vais | [kN] 13 20 30 55 86 124 - -
Steel failure with lever arm
W E Steel, Property class 4.6 and 4.8 Maks | [Nm] | 15 30 52 | 133 | 260 | 449 | 666 | 900
Lo
2 g Steel, Property class 5.6 and 5.8 Maks | [Nm] | 19 37 65 | 166 | 324 | 560 | 833 | 1123
‘§ ;, Steel, Property class 8.8 Maks | [Nm] | 30 60 105 | 266 | 519 | 896 | 1333 | 1797
g % Stainless steel A4 and HCR, Property class 50 Mais | [Nm] | 19 37 66 | 167 | 325 | 561 | 832 | 1125
9 | Stainless steel A4 and HCR, Property class 70 Maks | [Nm] | 26 52 92 232 | 454 | 784 - -
Steel, Property class 4.6 sy | [] 1,67
5 Steel, Property class 4.8 sy | [ 1,25
& | Steel, Property class 5.6 wev | [] 1,67
%’ Steel, Property class 5.8 and 8.8 sy | [] 1,25
o Stainless steel A4 and HCR, Property class 50 TMs,V [-] 2,38
Stainless steel A4 and HCR, Property class 70 sy | [-] 1,56 - -
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Table C2:

Characteristic values of tension loads for threaded rods

under static, quasi-static action and seismic action C1 + C2

[Threaded rod

[ M8 | M10 | M12 | Mi6 | M20 | M24 | M27 | M30

Steel failure
Naes | [KN] see Table C1
Characteristic tension resistance Nakscr | [KN] 1,0 * Nigs
Neksco | [KN] NPD 1,0 * Npis No Performance Determined (NPD)
Partial factor msn | L] see Table C1
Combined pull-out and concrete failure
Characteristic bond resistance in uncracked concrete C20/25
Temperature range |: dry and wet concrete | tacuer [ [N/mm?] | 15 15 15 14 13 12 12 12
40°C / 24°C flooded bore hole |ty | [N/Mm?] | 15 14 13 10 9,5 8,5 7,5 7,0
Temperature range |I: dry and wet concrete Thkuer | [N/MmM?] 9,5 9,5 9,0 8,5 8,0 7.5 7,5 75
60°C / 43°C flooded bore hole | takwe | [N/Mm?] | 9,5 9,5 9,0 8,5 7,5 7,0 6,5 6,0
Temperature range ll: dry and wet concrete | tacue | [N/Mm?]| 8,5 8,5 8,0 7,5 7,0 7,0 6,5 6,5
72°G / 43°C flooded bore hole | takuer | [N/Mm?] | 8,5 8,5 8,0 7,5 7,0 6,0 5,5 5,5
Characteristic bond resistance in cracked concrete C20/25
Taker | [NfMm?] | 7,0 7,0 7,5 6,5 6,0 5,5 5,5 5,5
dry and wet concrete Taer | [N/mm?] | 5,9 7,0 7.1 6,2 57 5,5 5,5 5,5
Temperature range I: Taiee | [N/mm2] NPD 2,4 2,2 | No Performance Determined (NPD)
40°C / 24°C Taker | [NfMmM2] | 7,0 7,0 7,5 6,0 5,0 4,5 4,0 4,0
flooded bore hole | taeer | [N/mm?]| 5,9 7,0 7,1 5,8 4,8 4,5 4,0 4,0
Takce | [N/mm?] NPD 2,4 2,1 No Performance Determined (NPD)
Taer | [N/Mm2] | 4,5 4,5 4,5 4,0 3,5 3,5 3,5 3,5
dry and wet concrete | tager [ [N/mm?] | 3,7 4,5 4,3 3,8 3,4 3,5 3,5 3,5
Temperature range Il: Takce | [N/mm?] NPD 1,4 1,4 No Performance Determined (NPD)
60°C /43°C Taker | [N'Mm?] | 4,5 4,5 4,5 4,0 3,5 3,5 3,5 3,5
flooded bore hole | trecy | [N/mm?] | 3,7 4,5 4,3 3,8 3,4 3,5 3,5 3,5
Tacz | [N/mm?] NPD 1,4 1,4 No Performance Determined (NPD)
Thaier | [(N/mm?] | 4,0 4,0 4,0 3,5 3,0 3,0 3,0 3,0
dry and wet concrete | taect | [N/mm?] | 3,2 4,0 3,9 3,4 3,0 3,0 3,0 3,0
Temperature range ll: Taicz | [N/mm?] NPD 1,3 1,2 | No Performance Determined (NPD)
72°C / 43°C Take | [NfMmM?) | 4,0 4,0 4,0 3,5 3,0 3,0 3,0 3,0
flooded bore hole | tacer | [N/mm?] | 3,2 4,0 3,9 3,4 3,0 3,0 3,0 3,0
Takce | [N/mm?2] NPD 1,3 1,2 | No Performance Determined (NPD)
C25/30 1,02
C30/37 1,04
Increasing factor for concrete W C35/45 1,07
¢ C40/50 1,08
C45/55 1,09
C50/60 1,10
Factor acc. CEN/TS1992-4-5 _ uncracked concrete K ) 10,1
section 6.2.2.3 cracked concrete of [ 7,2
Concrete cone failure
Factor acc. CEN/TS1992-4-5 uncracked concrete Kuer [-] 10,1
section 6.2.3.1 cracked concrete Ker [-] 7,2
Edge distance Corn [-] 1,5 hgy
Spacing Scrn [-] 3,0 hy
Splitting failure
h/hg 2 2,0 1,0 hy
Edge distance 2,05 h/heg > 1,3 Corsp | [MmM] 2*her (2,5 — hhg)
h/he 51,3 2,4 hy
Spacing Sersp | [MM] 2 Carsp
Installation factor
{dry and wet concrete) ve=tnst | ] 1.2 1.4
Installation factor
(flooded bore hole) ¥2= Yinst [ 1.4
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Table C3: Characteristic values of shear loads for threaded rods
under static, quasi-static action and seismic action C1 + C2

Threaded rod M8 M10 M12 M16 M20 M24 M27 M30
Steel failure without lever arm
Vaks | [KN] see Table C1
Characteristic shear resistance VRksct | [KN] 0,86 * VRks 0,88 * Vhks 0,80 * VRks
Vrkscz | [kN] NPD 0,80 - VRks No Performance Determined (NPD)

Partial factor sy | [-] see Table C1
Steel failure with lever arm

M%gis | [NM] see Table C1
Characteristic bending moment M%rics.c1 | INm]

No Performance Determined (NPD)
Mrics.c2 | [Nm]

Partial factor sy | [ see Table C1
Concrete pry-out failure
Factor k in equation (5.7) acc. to
Technical Report TR 029 K [ 20
Factor ks in equation (27) acc. to @) :
CEN/TS 1992-4-5 section 6.3.3
Concrete edge failure
Effective length of anchor Iy | [mm] lf = min(he; 8 dnom)
Outside diameter of anchor Ghom | [Mm] 8 10 12 16 20 24 27 30
Installation factor Y2 ="inst | [] 1,0
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Table C4: Characteristic values of tension loads for internally threaded anchor rods
under static and quasi-static action

Internally threaded anchor rod | 1IGM6 | IGM8 | IG-M10 | IG-M 12 | IG-M 16 | IG-M 20
Steel failure”

Characteristic tension resistance,

Steel, strength class 5.8 Nais [kN] 10 18 29 42 79 123
Partial factor Vs [-] 1,5

Characteristic tension resistance,

Steel, strength class 8.8 Nais [kN] 16 27 46 67 121 196
Partial factor s [] 1.5

Characteristic tension resistance, 2)
Stainless steel A4 / HCR, strength class 70 Nas [kN] 14 26 H 59 110 124
Partial factor s [] 1,87 2,86

Combined pull-out and concrete failure

Characteristic bond resistance in uncracked concrete C20/25

Temperature range |: dr‘y and wet concrete | Taeuer [N/rnrnz] 15 15 14 13 12 12
40°C / 24°C flooded bore hole | tacue | [Nfmm?] 14 13 10 9,5 8,5 7,0
Temperature range Il- dry and wet concrete | Takuer [N/mm?] 9,5 9,0 8,5 8,0 75 7,5
60°C /43°C flooded bore hole | takye [ [N/mMm?] 9,5 9.0 8,5 75 7,0 6,0
Temperature range |ll: dry and wet concrete | trqwer | [N/Mm?] 8,5 8,0 7,5 7,0 7,0 6,5
72°C /1 43°C flooded bore hole | trcye [ [N/Mm?] 8,5 8,0 7.5 7.0 6,0 55
Characteristic bond resistance in cracked concrete C20/25
Temperature range | dry and wet concrete TRk.cr [N/mm2] 7,0 7,5 6,5 6.0 55 55
40°C / 24°C flooded bore hole |  take | [NfMmM?)] 7,0 7.5 6,0 50 45 4,0
Temperature range Il dry and wet concrete TRk.cr [N/mmz] 45 45 4,0 35 3,5 3,5
60°C /43°C flooded bore hole | T | [N/mm?)] 45 45 4,0 35 3,5 3,5
Temperature range Il dry and wet concrete | taie | [N/mm?] 4,0 4,0 3,5 3,0 3,0 3,0
72°C /43°C flooded bore hole | taie [ [N/Mm?] 4,0 4,0 3,5 3,0 3,0 3,0

C25/30 1,02

C30/37 1,04
Increasing factor for concrete We C35/45 1.07

C40/50 1,08

C45/55 1,09

C50/60 1,10
Factor acc. to CEN/TS1992-4-5 uncracked concrete ke [ 10,1
section 6.2.2.3 cracked concrete 7.2
Concrete cone failure
Factor acc. to CEN/TS1992-4-5 uncracked concrete | Ky [] 10,1
section 6.2.3.1 cracked concrete Ker [] 7.2
Edge distance Corn | [mm] 1,5 he
Spacing Sern | [mm] 3,0 he
Splitting failure

h/he 2 2,0 1,0 hy
Edge distance 2,05 hhg> 13| Cesp [mm] 2*hei (2,5 — h/hg)
h/hg 1,3 2,4 hy

Spacing Sersp | [Mm] 2 Carsp
}gf;agsg%\?efiagé%rcrete) T2= Tt [ 12 14
Installation factor
(flooded bore hole) ve=Yoat [ [ 1.4

" Fastening screws or threaded rods (incl. nut and washer) must comply with the appropriate material and property class of the internally
threaded anchor rod. The characteristic tension resistance for steel failure of the given strength class are valid for the internally threaded anchor rod
and the fastening element

2 For VMU-IG M20: Internally threaded rod: strength class 50; Fastening screws or threaded rods (incl. nut and washer): strength class 70
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Table C6: Characteristic values of tension loads for rebar under static, quasi-static action and
seismic action C1

Reinforcing bar

| @8 [@10| 212|214 [ @16 | @20 | @25 | @28 | @32

Steel failure
o . ‘ Nees | [KN] As + fu
Characteristic tension resistance Nacoo [(kN] 1.0 - Noe
Cross section area Al [mm? | 50 | 79 | 113 | 154 | 201 | 314 | 491 | 616 | 804
Partial factor Yhas [-] 1,47
Combined pull-out and concrete failure
Characteristic bond resistance in uncracked concrete C20/25
Temperature range |: dry and wet concrete Takwer | [NFMM?) | 14 14 13 13 12 12 11 11 11
40°C / 24°C flooded bore hole | 1reue [ [NfMmM?] | 14 13 1 10 9,5 8,5 7,5 7,0 6,0
Temperature range Il: dry and wet concrete Takwer | [NFMmM? | 8,5 8,5 8,0 8,0 7,5 7,0 7,0 6,5 6,5
60°C /43°C flooded bore hole | Takuer | [N/mm?] | 8,5 8,5 8,0 8,0 7,5 7,0 6,0 55 50
Temperature range Il dry and wet concrete Takwer | [NFMM? | 7,5 7,5 7,5 7,0 7,0 6,5 6,0 6,0 6,0
72°C/43°C flooded bore hole |  trguer | [N/MmM? | 75 | 75 | 75 | 70 | 70 | 60 | 55 | 50 | 45
Characteristic bond resistance in cracked concrete C20/25
dry and wet concrele Taker | [NfMmM?] | 7,0 7,0 7,5 7,0 6,5 6,0 5,5 55 55
Temperature range I Takct | [Nf/mm?] | 5,9 7,0 7.1 6,4 6,2 5,7 5,5 55 55
40°C / 24°C flooded bore hole Taker | [NFMmM2] | 7,0 7,0 7,5 6,5 6,0 5,0 4,5 4,0 4,0
Taket | [Nf/mm?] | 5,9 7,0 7.1 6,0 57 4,8 4,5 4,0 4,0
dry and wet concrete Taker | [NfMmM2] | 4,5 4,5 4,5 4,0 4,0 3,5 3,5 3,5 35
Temperature range II: takot | [NfmMm? | 3,7 | 45 | 43 | 37 | 38 | 33 | 35 | 35 | 35
60°C / 43°C flooded bore hole Taker | [NFMmM?2] | 4,5 4,5 4,5 4,0 4,0 3,5 3,5 3,5 3,0
Taker | [Nf/mm?] | 3,7 4,5 4,3 3,7 3.8 3,3 3,5 3,5 3,0
dry and wet conctele Taker | [NfMm?] | 4,0 4,0 4,0 3,5 3,5 3,0 3,0 3,0 3,0
Temperature range Ill: Tkt | [N/mm? | 32 | 40 | 39 | 32 | 33 | 29 | 300 | 30 | 3,0
72°C /43°C flooded bore hole Trker | [NFMmM?] | 4,0 4,0 4,0 3,5 3,5 3,0 3,0 3,0 3,0
Taker | [Nfmm?] | 3,2 4,0 3,9 3,2 3,3 2,9 3,0 3,0 3,0
C25/30 1,02
C30/37 1,04
Increasing factor for concrete e C35/45 1.07
C40/50 1,08
C45/55 1,09
C50/60 1,10
Factor acc.GEN/TS1992-4-5 uncracked concrete Ke [ 10,1
section 6.2.2.3 cracked concrete 7,2
Concrete cone failure
Factor acc. CEN/TS1992-4-5 uncracked concrete Ker [-] 10,1
section 6.2.3.1 cracked concrete Ker [-] 7,2
Edge distance Con | [mm] 1,5 hg
Spacing Sernv | [Mm)] 3,0 he
Splitting failure
h/hes 2 2,0 1,0 hy
Edge distance 2,0=h/hy > 1,3 Cersp | [MM] 2*her (2,5 = h/hg)
h/he € 1,3 2,4 hy
Spacing Sersp | [Mm] 2 Corsp
;gf;azlilgg?n:]eflagé?lrcrele) re=vnst| [ 12 14
Installation factor
{flooded bore hole) r2=Ynst | [ 14
"t shall be taken from the specifications of reinforcing bar
in absence of national regulation
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Table C7: Characteristic values of shear loads for rebar

under static, quasi-static action and seismic action C1

Reinforcing bar 28 |10 |12 (214 |16 | D20 | D25 |28 | & 32
Steel failure without lever arm
Vrks | [kN] 0,50 * A * fur
Characteristic shear resistance
Vrksct| [KN] | 0,80 « VR 0,88 * Vs
Cross section area As| [mm?] | 50 79 | 113 | 154 | 201 | 314 | 491 | 616 | 804
Partial factor sy | [ 1,57
Steel failure with lever arm
MDHk,s [Nm] 1.2 We fuk”
Characteristic bending moment
Maiscr | INM] No Performance Determined (NPD)
Elastic section modulus We | [mm?] | 50 98 | 170 | 269 | 402 | 785 | 1534 | 2155|3217
Partial factor fwsv| [ 1,57
Concrete pry-out failure
Factor k in equation (5.7) of Technical
Report TR 029 .
Factor ks in equation (27) of ka)| [ 2,0
CEN/TS 1992-4-5 section 6.3.3
Concrete edge failure
Effective length of anchor Ii| [mm] I = min(het; 8 dnom)
Qutside diameter of rebar dnom | [mm] 8 10 12 14 16 20 25 28 32
Installation factor vo="inst | [] 1,0
" f,« shall be taken from the specifications of reinforcing bars
#in absence of national regulation
Injection System VME for concrete
Performance Annex C7

Characteristic values of shear loads for rebar
under static, quasi-static action and seismic action C1




Table C8: Displacements under tension load” (threaded rod)

Threaded rod M8 M10 M12 M16 M20 M24 m27 M30
Uncracked concrete C20/25 under static and quasi-static action
Temperature range I: dno- factor | [mm/(N/mm3)] | 0,011 0,013 0,015 0,020 0,024 0,029 0,032 0,035
40°C/ 24°C Sn.- factor | [mm/(N/mm3)] | 0,044 | 0,052 | 0,061 | 0,079 | 0,096 | 0,114 | 0,127 | 0,140
Temperature range II: v factor | [mm/(N/mm2)] | 0,013 | 0,015 | 0,018 | 0,023 | 0,028 | 0,033 | 0,037 | 0,043
60°C/43°C Sn- factor | [mm/(N/mm3)] | 0,050 | 0,060 | 0,070 | 0,001 | 0,111 | 0,131 | 0,146 | 0,161
Temperature range Iil: v factor | [mm/(N/mm?)] | 0,013 | 0,015 | 0,018 | 0,023 | 0,028 | 0,033 | 0,037 | 0,043
72°C/43°C Sn.- factor | [mm/(N/mm3)] | 0,050 | 0,060 | 0,070 | 0,001 | 0,111 | 0,131 | 0,146 | 0,161
Cracked concrete C20/25 under static and quasi-static action
Temperature range |: Sno- factor | [mm/(N/mm3)] | 0,032 0,032 0,032 0,037 0,042 0,048 0,053 0,058
40°C/24°C Sn.- factor | [mm/(N/mm3)] | 0,210 | 0,210 | 0,210 | 0,210 | 0,210 | 0,210 | 0,210 | 0,210
Temperature range II; v factor | [mm/(N/mm?)] | 0,082 | 0,082 | 0,037 | 0,043 | 0,049 | 0,055 | 0,061 | 0,067
60°C /43°C Sn.- factor | [mm/(N/mm3)] | 0,240 | 0,240 | 0,240 | 0,240 | 0,240 | 0,240 | 0,240 | 0,240
Temperature range Ill: v factor | [mm/(N/mm?)] | 0,032 | 0,082 | 0,037 | 0,043 | 0,049 | 0055 | 0,061 | 0,067
72°C/43°C Sn.- factor | [mm/(N/mm2)] | 0,240 | 0,240 | 0,240 | 0,240 | 0,240 | 0,240 | 0,240 | 0,240
Cracked concrete C20/25 under seismic action (C2)
All SN seis (oLs) — factor | [mm/(N/mm2)] 0,03 | 0,05
temperature NPD No Performance Determined (NPD)
ranges SN seis (ULs) — factor | [mm/(N/mm?2)] 0,06 0,09

! Calculation of the displacement

Ano = Ono- factor - T SN seis(DLS) = ONseis(DLs)- factor - 1; 1: action bond stress for tension

SN = One- factor - 1;

O seis(ULS) = DN seis(uLs)- factor

.T;

Table C9: Displacements under shear load" (threaded rod)

Threaded rod M8 M10 M12 M 16 M 20 M 24 M 27 M 30
Uncracked and cracked concrete C20/25 under static and quasi-static action

dvo- factor | [mm/(kN)] 0,06 0,06 0,05 0,04 0,04 0,03 0,03 0,03
All temperature ranges

dv..- factor | [mm/(kN)] 0,09 0,08 0,08 0,06 0,06 0,05 0,05 0,05
Cracked concrete C20/25 under seismic action (C2)

Ov sei - factor mm/(kN 0,2 0,1
All temperature __ ©V.seis(OLS) [mm/(kN)] NPD No Performance Determined (NPD)
ranges 5V‘seis(ULS] - factor [mm/(kN)] 0,2 0,1
" Calculation of the displacement
dvo = dvo- factor - V; dv seis(DLS) = dv seisioLs)- factor - V; V: action shear load

6\«'0’1 = 6\!’0’1' factor - V;

Ov seis(ULS) = OV seis(ULS) factor

.V;
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Table C10: Displacements under tension load" (internally threaded anchor rod )
Internally threaded anchor rod 1G-M6 1G-M8 IG-M10 | IG-M12 | IG-M16 | 1G-M20
Uncracked concrete C20/25 under static and quasi-static action
- 2
Temperature range I: dno-factor | [mm/(N/mm2)] 0,013 0,015 0,020 0,024 0,029 0,035
40°C /24°C 8n.- factor | [mm/(N/mm?)] | 0,052 0,061 0,079 0,096 0,114 0,140
- 2
Temperature range I: Sno- factor | [mm/(N/mm3)] | 0,015 0,018 0,023 0,028 0,033 0,043
60°C/43°C dn.- factor | [mm/(N/mm?2)] 0,060 0,070 0,091 0,111 0,131 0,161
- 2
Temperature range III dno- factor | [mm/(N/mm2)] 0,015 0,018 0,023 0,028 0,033 0,043
72°C 1430 Sn.- factor | [mm/(N/mm32)] | 0,060 0,070 0,091 0,111 0,131 0,161
Cracked concrete C20/25 under static and quasi-static action
, Sno- factor | [mm/(N/mm2)] | 0,032 0,032 0,037 0,042 0,048 0,058
Temperature range |
40°C/24°C Sn.- factor | [mm/(N/mm3)] | 0,210 0,210 0,210 0,210 0,210 0,210
. dno- factor | [mm/(N/mm2)] 0,032 0,037 0,043 0,049 0,055 0,067
Temperature range I
60°C/43°C Sn.- factor | [mm/(N/mm3)] | 0,240 0,240 0,240 0,240 0,240 0,240
) dno- factor | [mm/(N/mm2)] 0,032 0,037 0,043 0,049 0,055 0,067
Temperature range lll:
72°C/43°C Sn.- factor | [mm/(N/mm3)] | 0,240 0,240 0,240 0,240 0,240 0,240
" Calculation of the displacement
dno = dno-factor - 1; 7. action bond stress for tension
Sn. = One-factor - 1;
Table C11: Displacements under shear load” (internally threaded anchor rod )
Internally threaded anchor rod IG-M6 1G-M8 IG-M10 | IG-M12 | IG-M16 | 1G-M20
Uncracked and cracked concrete C20/25 under static and quasi-static actio
dvo- factor [mm/(kN)] 0,07 0,06 0,06 0,05 0,04 0,04
All temperature ranges
dv..- factor [mm/(kN)] 0,10 0,09 0,08 0,08 0,06 0,06
! Calculation of the displacement
Svo = dvo-factor - V; V: action shear load
8y, = dy,.-factor - V;
Injection System VME for concrete
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Table C12: Displacements under tension load” (rebar)

Reinforcing bar @8 |10 | @12 | Z14 | 316 | D20 | D25 | @28 | D32

Uncracked concrete C20/25 under static and quasi-static action

Temperature range I: dno- factor | [mm/(N/mm2)] | 0,011 | 0,013 | 0,015 | 0,018 | 0,020 | 0,024 | 0,030 | 0,033 | 0,037

40°C/ 24°C S factor | [mm/(N/mm?)] | 0,044 | 0,052 | 0,061 | 0,070 | 0,079 | 0,096 | 0,118 | 0,132 | 0,149

Temperature range I: dno- factor | [mm/(N/mm#)] | 0,013 | 0,015 | 0,018 | 0,020 | 0,023 | 0,028 | 0,034 | 0,038 | 0,043

60°C/43°C S~ factor | [mm/(N/mm?2)] | 0,050 | 0,060 | 0,070 | 0,081 | 0,091 | 0,111 | 0,136 | 0,151 | 0,172

Temperature range III: dno- factor | [mm/(N/mm?)] | 0,013 | 0,015 | 0,018 | 0,020 | 0,023 | 0,028 | 0,034 | 0,038 | 0,043

72°C/43°C Sw..- factor | [mm/(N/mm?2)] | 0,050 | 0,060 | 0,070 | 0,081 | 0,091 | 0,111 | 0,136 | 0,151 | 0,172

Cracked concrete C20/25 under static and quasi-static action

Temperature range I: %" factor | [mm/(N/mm?)] | 0,032 | 0,032 | 0,032 | 0,035 | 0,037 | 0,042 | 0,049 | 0,055 | 0,061

40°C/24°C Su,.- factor | [mm/(N/mm2)] | 0,210 | 0,210 | 0,210 | 0,210 | 0,210 | 0,210 | 0,210 | 0,210 | 0,210

Temperature range Il: O~ factor | [mm/(N/mm#)] | 0,032 | 0,032 | 0,037 | 0,040 | 0,043 | 0,049 | 0,056 | 0,063 | 0,070

60°C/43°C Su..- factor | [mm/(N/mm?)] | 0,240 | 0,240 | 0,240 | 0,240 | 0,240 | 0,240 | 0,240 | 0,240 | 0,240

Temperature range lll: _ v~ factor | [mm/(N/mm#)] | 0,032 | 0,032 | 0,037 | 0,040 | 0,043 | 0,049 | 0,056 | 0,063 | 0,070

72°C/43°C Su..- factor | [nm/(N/mm2)] | 0,240 | 0,240 | 0,240 | 0,240 | 0,240 | 0,240 | 0,240 | 0,240 | 0,240

" Calculation of the displacement
Sno = Ono-factor - 1; 1: action bond stress for tension
One, = Ong-factor - 1;

Table C13: Displacements under shear load" (rebar)

Reinforcing bar @8 | 210 | @12 | @14 | @16 | @20 | @25 | @28 | @32

For concrete C20/25 under static and quasi-static action

Svo- factor | [mm/(kN)] 0,06 | 0,05 | 0,05 | 0,04 | 0,04 | 004 | 003 | 0,03 | 0,03

All temperature ranges
dv,.- factor | [mm/(kN)] 0,09 | 0,08 | 0,08 | 0,06 | 0,06 | 0,05 | 0,05 | 0,04 | 0,04

" Calculation of the displacement
dvo = dyo-factor - V; V: action shear load
Sv. = Oy,-factor - V;
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