





Minimum anchorage length and minimum lap length

The minimum anchorage length &, m» and the minimum lap length £ m» according to
EN 1992-1-1:2004+AC:2010 (4 min acc. to Eq. 8.6 and Eq. 8.7 and 4 min acc. to Eq. 8.11) shall be multiplied by

the amplification factor o, acc. to

Table C1.

Table C1: Amplification factor oy, depending on concrete strength class and

drilling method

Concrete strength class

Drilling method

Rod diameter

[]

Amplification factor o

C12/15 to C50/60

hammer drilling
vacuum drilling
compressed air drilling

@8 to @32
ZA-M12 to ZA-M24

1,0

Table C2: Reduction factor k; for all drilling methods

Rod diameter

Concrete strength class

C12/15|C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60

@8 to @25 Ko 10
ZA-M12 to ZA-M24 -] ’
@28 to @32 '[“i 1,0 0,92 | 0,86
Table C3: Design values of the ultimate bond stress fyqpirin N/mm2 for all
drilling methods and for good bond conditions
foapir= Kb . foa
with
foq: Design value of the ultimate bond stress in N/mm? considering the concrete strength
classes and the rebar diameter according to EN 1992-1-1:2004+AC:2010
(for all other bond conditions multiply the values by 0,7)
kp: Reduction factor according to Table C2
i Concrete strength class
Rod diameter
C12/15|C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
@8 to @25 foa.PIR
ZAMI2to ZAM24 |[Nmma| 16 | 20 23 | 27 | 30 | 34 | 37 40 | 43
fbd.F’IFi
28 to @32 (N/mm?2] 1,6 2,0 2,3 2,7 3,0 3,4 3,7 3,7 3,7
Injection System VMU plus for rebar connections
Performances Annex C1

Amplification factor aj,

Design values of ultimate bond resistance fyqpir




Design value of ultimate bond stress fuq,5 under fire exposure for concrete classes
C12/15 to C50/60 (all drilling methods):

The design value of ultimate bond stress fuy5 under fire exposure will be calculated by the following equation:

foasi = Kii(8) - foapir - Ye / Ymisi

with: 8 < 243°C:
0 >243°C:

fbd,ﬁ
5]
ki (8)

fbd.PIF(

Ye
YM fi

kq(6) = 18,88 *0© %%/ (f,  or*4,3) £ 1,0
kﬁ(e) =0

design value of ultimate bond stress in case of fire in N/mm?2
Temperature in °C in the mortar layer
Reduction factor under fire exposure

Design value of the ultimate bond stress in N/mm? in cold condition according to
Table C2 considering concrete class, rebar diameter, drilling method and the bond
conditions according to EN 1992-1-1:2004+AC:2010

Partial factor EN 1992-1-1:2004+AC:2010
Partial factor EN 1992-1-2:2004+AC:2008

For evidence under fire exposure the anchorage length shall be calculated according to
EN 1992-1-1:2004+AC:2010 Equation 8.3 using the temperature-dependent ultimate bond stress fod,fi.

Figure C1: Example graph of reduction factor kg (8)
Concrete strength class C20/25 for good bond conditions
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Injection System VMU plus for rebar connections

Performances

Design value of ultimate bond stress f,q under fire exposure for rebar

Annex C2




Table C4: Characteristic tension strength in case of fire for tension anchor ZA,
concrete strength class C12/15 to C50/60, acc. to Technical Report TR 020

Tension anchor ZA M12

M16

M20

M24

Steel failure

Steel, zinc plated

R30 20
Characteristic 360 [N/mm?] 13
tension strength R90 LI 13
R120 10
Stainless steel A4, HCR
R30 30
Characteristic B60 Ores | [N/MMZ] &
1 S0
tension strength R90 20
R120 16

Design value of the tension strength Oggs s uUnder fire exposure for tension anchor ZA

The design value of the steel strength Orqy s Under fire exposure will be calculated by the following

equation:

ORdsfi = ORks/fi/ YM/i

with:

ORk.s fi characteristic steel strength acc. to Table C4
yms  partial factor under fire exposure acc. to EN 1992-1-2:2004+AC:2008

Injection System VMU plus for rebar connections

Performances
Steel strength for tension anchor ZA under fire exposure

Annex C3






