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In the previous video, the tension force in the anchor bolts has been calculated. According to
Eurocode1992-4, verify the anchor bolts for the following criteria:

a) Steel failure
b) Concrete cone failure

The wall thickness is 400mm made of C30/37 concrete class. The loads applied to the plate are
given in design format (Ed), as shown in the figure. Dimensions are provided in mm.
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https://youtu.be/XbYsx_l8oNY

7.2.1.3 Steel failure of fastener

The characteristic resistance of a fastener in case of steel failure Nuy; is given in the relevant European
Technical Product Specification. The characteristic resistance is based on fu.
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Table 4.1 — Recommended values of partial factors

Partial factor
Failure modes
Permanent and transient design situations Accidental design situation

Steel failure - fasteners

Tension =12 fa/f2 1,4 =1,05 - fu/f 2 1,25

Shear with and without | yy. =10 fu/fix 2 1,25 when f; <800 N/mm? and f;./fix 0,8 | = 1,0 fu/fix 2 1,25 when f; < 800 N/mm? and fis./fue < 0,8

lever arm

=1,5 when fi > 800 N/mm? or fu/fix > 0,8 =1,3 when fi > 800 N/mm? or fu/fu > 0,8
0 N T - (53kn
1 EdT eJ
a) A
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Table 7.1 — Required verifications for headed and post-installed fasteners in tension Te ne,t

N " o AR
Failure mode Single fastener Group of fasteners

most loaded fastener @
#’| Concrete cone
failure Ng Npse=——

&
N = 2x15.3kg - 3e.6kn
=]

Table 4.1 — Recommended values of partial factors

. Partial factor
Failure modes
Permanent and transient design situations Accidental design situation
Concrete related failure
Concrete cone failure = Ve Vinst d/ - (.S&l s |-5
= - 12 Mc
concrete edge failure, . . . . S o . . s
for seismic repair and strengthening of existing for seismic repair and strengthening of existing
tructures see - EN 1998 series tructures see the EN 1998 saries
concrete blow-out structures see the EN 1998 series structures see the EN 1998 series
failure, concrete pry-out | - — st : : — — = : =
failure = 1eade tene 1l anchor channe siying the requirements of 4.6 (in tension and shear)
z 1,0 for post-installed fasteners in tension, see relevant European Technical Product Specification
= 1,0 for post-installed fasteners in shear

7.2.1.4 Concrete cone failure

(1) The characteristic resistance of a fastener, a group of fasteners and the tensioned fasteners of a group
of fasteners in case of concrete cone failure shall be obtained as given in Formula (7.1):
" NO ACN , , y -
Rke = "Rke "o VsN VreN VeeN VMN (7.1)
AeN

N

The different factors of Formula (7.1) are given below.

(2) The characteristic resistance of a single fastener placed in concrete and not influenced by adjacent
fasteners or edges of the concrete member is obtained as follows:

0 [ epdS y
Niwe = ki yfac - hef (7.2)
\ L> S2mm
with 5 Jovpe
k1 kon for cracked concrete

= kucrx for uncracked concrete

kern and kuern are given in the corresponding European Technical Product Specification.

NOTE Indicative values for ken and Kueen are Kerw—=747—andterrw="110—forpost-installed fasteners and

Keexi = 8,9 and kuern = 12,7 for cast-in headed fasteners.
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(3) The geometric effect of axial spacing and edge distance on the characteristic resistance is taken into

0
account by the value A, [ A7,

where
(7.3)

0
Acn = Serl S

is the reference projected area, see Figure 7.3.
is the actual projected area, limited by overlapping concrete cones of adjacent fasteners

AC..‘;
(5= s_ | as well as by edges of the concrete member (¢ Se_ ). An example for the
calculation of Agy is given in Figure 7.4.
¢y 15 given in the corresponding European Technical Product Specification and se = 2 cerni. o S‘A o ﬁ
i 1
NOTE For headed and post-installed fasteners according to current experience sex = 2 coti = 3 hat. e s~ R — =~ —
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1 concrete cone

Figure 7.3 — Idealized concrete cone and area ASN of concrete cone of an individual fastener
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When the fastening is close to one edge only, the value of ¢ (or ¢) parallel to the edge should be replaced

by 0,5 seen and the expression for Ay should be modified accordingly.

Figure 7.4 — Actual area A.x of the idealized concrete cone for a group of four fasteners -
Example
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(4) The factoy ¥, |takes account of the disturbance of the distribution of stresses in the concrete due to

the proximity of an edge of the concrete member. For fastenings with several edge distances (e.g.
fastening in a corner of the concrete member or in a narrow member), the smallest edge distance ¢ shall
be inserted in Formula (7.4).

/—)(‘§Mw | I
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(5) The shell spalling factor] ¥ ., |lapplies when h_ <100 mm and accounts for the effect of dense B —
reN ef

reinforcement between which the fastener is installed:

h
05+ <1 (7.5)

| The factor v may be taken as 1,0 in the following cases: |

e, o

reN
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(6) The factor v, .y takes account of a group effect when different tension loads are acting on the
individual fasteners of a group.

A S G (7.6)

N T I
1+2 (e,\' ‘ "u,N ’

CC =

'

-]
Where there is an eccentricity in two directions, .y shall be determined separately for each direction
and the product of both factors shall be inserted in Formula (7.1).
(7) The factor ¥y takes into account the effect of a compression force between fixture and concrete in
cases of bending moments with or without axial force.
Tl
- 1 for the following cases: <
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— fastenings with an edge distance ¢ < 1.5 h;
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