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This video will teach us how to determine the anchorage length of the reinforced concrete
element according to Eurocode 1992-1-1. The factors affecting the anchorage length and the
concept behind it are reviewed. In the end, a straightforward example is provided to determine
the required bar length.

The example of the video:

A simple beam with a length of 5 meters is with the class of C30/37 reinforced by 4T25 of
class AH500. What is the minimum required length of the reinforcement?
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8.4 Anchorage of longitudinal reinforcement

8.4.1 General

(1)P Reinforcing bars, wires or welded mesh fabrics shall be so anchored that the bond forces
are safely transmitted to the concrete avoiding longitudinal cracking or spalling. Transverse
reinforcement shall be provided if necessary.

(2) Methods of anchorage are shown in Figure 8.1 (see also 8.8 (3)).
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Figure 8.1: Methods of anchorage other than by a straight bar

8.4.2 Ultimate bond stress
(1)P The ultimate bond strength shall be sufficient to prevent bond failure.

(2) The design value of the ultimate bond stress, f.q4, for ribbed bars may be taken as:

fod = 2,25 Ny N2 fot (8.2)

where:

fua is the design value of concrete tensile strength according to 3.1.6 (2)P. Due to the
increasing brittleness of higher strength concrete, . 005 should be limited here to the

value for C60/75, unless it can be verified that the average bond strength increases
above this limit

ny is a coefficient related to the quality of the bond condition and the position of the bar
during concreting (see Figure 8.2):

ni= 1,0 when ‘good’ conditions are obtained and
n = 0,7 for all other cases and for bars in structural elements built with slip-forms,
unless it can be shown that ‘good’ bond conditions exist
)2 is related to the bar diameter:
n2=1,0for ¢ <32 mm
ne = (132 - ¢)/100 for ¢ >32 mm
3.1.6 Desian compressive and tensile strenaths

(2)P The value of the design tensile strength, f.q, is defined as
feta = et fot,0,05 / ¢ (3.16)

where:

1w is the partial safety factor for concrete, see 2.4.2 .4, and

aet 1S a coefficient taking account of long term effects on the tensile strength and of
unfavourable effects, resulting from the way the load is applied.

Note: The value of uy for use in a Country may be found in its National Annex. The recommended value is 1,0.
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Strength classes for concrete Analytical relation
/ Explanation

fu (MPa)| 12 16 20 25 30 35 40 45 50 55 60 70 80 920

fekcube 15 20 25 30 37 45 50 55 60 67 75 85 95 105

(MPa)
fern 20 24 28 33 38 43 48 53 58 63 68 78 88 98 fem = fuct8(MPa)
(MPa)
fetm 1,6 1,9 2,2 2,6 2,9 3,2 3,5 3,8 4.1 4,2 4.4 4.6 4.8 5,0 [fum=0,30xf? <C50/60
(MPa) fam=2,12-In(1+(fur/10))

> C50/60

fetk, 0,05 1.1 1,3 1,5 1,8 2,0 2,2 25 | 27 2,9 3,0 3,1 3,2 34 3,5 | faxoos =0,7xfem

yap pue yjbusns | ¢ 9|qe |
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a) 452 < a<90° c) h> 250 mm El Direction of concreting
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b) h <250 mm d) h > 600 mm

a) & b) ‘good’ bond conditions c¢) & d) unhatched zone - ‘good’ bond conditions
for all bars hatched zone - ‘poor’ bond conditions

Figure 8.2: Description of bond conditions

8.4.3 Basic anchorage length

(1)P The calculation of the required anchorage length shall take into consideration the type of
steel and bond properties of the bars.

(2) The basic required anchorage length, k44, for anchoring the force As 4 in a straight bar
assuming constant bond stress equal to f,4 follows from:

J['; qd = (@/ 4} 'IrT / frl: '88:

Where o4 is the design stress of the bar at the position from where the anchorage is
measured from.

Values for fug are given in 8.4.2.

(3) For bent bars the basic anchorage length, &, and the design length, /g4, should be
measured along the centre-line of the bar (see Figure 8.1a).
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8.4.4 Design anchorage length

(1) The design anchorage length, kg, is:

g = Q1 0203 A4 A5 Iorqd = Ib,min (8.4)
where ay, az, as, a4 and as are coefficients given in Table 8.2:
ay is for the effect of the form of the bars assuming adequate cover (see Figure 8.1).

az is for the effect of concrete minimum cover (see Figure 8.3)

as is for the effect of confinement by transverse reinforcement

ay is for the influence of one or more welded transverse bars (¢4 > 0,6¢4) along the design
anchorage length /4 (see also 8.6)

as is for the effect of the pressure transverse to the plane of splitting along the design
anchorage length

The product (axazas) > 0,7 (8.5)

loqa IS taken from Expression (8.3)

Ibmin i the minimum anchorage length if no other limitation is applied:
- for anchorages in tension: /min > max{0,3/ q4; 10¢; 100 mmy} (8.6)
- for anchorages in compression: Iy min > Max{0,6/ q4; 10¢; 100 mm} (8.7)

(2) As a simplified alternative to 8.4.4 (1) the tension anchorage of certain shapes shown in
Figure 8.1 may be provided as an equivalent anchorage length, leq. Ibeq is defined in this figure
and may be taken as:

- a1 Iprqd fOr shapes shown in Figure 8.1b to 8.1d (see Table 8.2 for values of «; )

- oulhrqd fOr shapes shown in Figure 8.1e (see Table 8.2 for values of a).

where
oy and a4 are defined in (1)
loqd is calculated from Expression (8.3)

Table 8.2: Values of ay, az, a3, a; and as coefficients

Reinforcement bar H i
Influencing factor Type of anchorage In tension In compression | H .
Shape of bars = - CI 1 H
Straight a =10 ay =10 — I- a ! H
Other than straight | o = 0.7 1f ¢y =3¢ | | _L_H h C'L_""' ;
see Figure 8.1 (b), otherwise oy = 1,0 a =10 [ I 'y —
{c) and (d | {see Figure 8.3 for values of ¢4) | | T !
) @z =1-0,15 (ca— )¢
Straight =07 =10 .
Concrete cover =i a) Straight bars b) Bent or hooked bars c) Looped bars
= i / = i =
; o = 1- 0,15 (cy— 3/ ¢g=min (a/2, ¢y, ¢ ¢q=min (a/2, ci) Cy=C
Qther than straight >0.7 a =10
‘.2?;’29&? 8.1 10N =1.0 Figure 8.3: Values of ¢4 for beams and slabs
| B el | {see Figure 8.3 for values of cy) | | J
Confinemeant by
transverse as =1 - Ki a; =1,0 >
reinforcement not | All types =07 i
welded to main <10
| reinforcement | | |
Confinement by All types, position =
welded transverse | and size as specified a; =07 as =07
| reinforcement* in Figure 8.1 (g} | | |
Confinement by as =1-0,04p C
transverse All types =07 -
pressure < 1,0
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where:
A = (—‘Asi b -lAs(.min)f’ As
JAs cross-sectional area of the transverse reinforcement along the design anchorage
length kg
JAqmin cross-sectional area of the minimum transverse reinforcement
= 0,25 A. for beams and 0 for slabs
As area of a single anchored bar with maximum bar diameter
K values shown in Figure 8.4
| p transverse pressure [MPa] at ultimate limit state along /. ] ]
* See also 8.6: For direct supports l,g may be taken less than , i provided that there is at
least one transverse wire welded within the support. This should be at least
15 mm from the face of the support.

. A, ¢1 , Aq As ¢‘ Ast As wx ASI
||{ L W ; -
K=0,1 K=0,05 K=0

Figure 8.4: Values of K for beams and slabs
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