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8.4.4 Design anchorage length

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

la = Q1 203 Q4 A5 by rqd > lo,min (8.4)
where a1, a2, 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).

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

. S R

Ci, -2 gl i
i d e ! C, l:“"b‘ E e
C ) —™ ! I —
T - + |
a) Straight bars b) Bent or hooked bars c) Looped bars
Cq = min (a/2, ¢4, €) Cq = min (al2, ¢y) Cg=¢C

Figure 8.3: Values of ¢4 for beams and slabs

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 (a,asas) > 0,7 (8.5)

lbrqa is taken from Expression (8.3)

Ib,min 1S the minimum anchorage length if no other limitation is applied:

i) - for anchorages in tension: fp min > max{0,3k,qd; 10¢; 100 mm} (8.6)
- for anchorages in compression: fp min > max{0,6/ rqa; 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, eq. heq is defined in this figure
and may be taken as:

- o1 Iy rqa fOr shapes shown in Figure 8.1b to 8.1d (see Table 8.2 for values of a4 )

- au I rqa fOr shapes shown in Figure 8.1e (see Table 8.2 for values of ay).

where
o and ay are defined in (1)
lhrqa is calculated from Expression (8.3)
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Table 8.2: Values of a1, a2, a3 as and as coefficients

_ Type of anchorage R_einforcement bar .
Influencing factor y In tension In compression
Shape of bars Straight a = 1,0 ar =10

Other than straight ay =0,7ifcg >3¢
(see Figure 8.1 (b), otherwise ay = 1,0 ar =10
(c) and (d) (see Figure 8.3 for values of cy)
a, = 1 —0,15 Cq — /
Straight > 8’7 9 a =10
Concrete cover <1,0
Other than straight a =1- O>’1057(Cd — 3904 @ =10
(see Figure 8.1 (b), =4 2T
(c) and (d)) =10
(see Figure 8.3 for values of ¢q)
Confinement by
transverse a =1-KA az =1,0
reinforcement not | All types >0,7
welded to main <1,0
reinforcement
Confinement by All types, position
welded transverse | and size as specified as =0,7 as =0,7
reinforcement* in Figure 8.1 (e)
Confinement by as =1-0,04p
transverse All types > 0,7 -
pressure <10
where:
A = (EAst‘ ZAst,min)/ As
JAq  cross-sectional area of the transverse reinforcement along the design anchorage
length /ng

JAstmin Cross-sectional area of the minimum transverse reinforcement
= 0,25 A, for beams and O 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 /g

* See also 8.6: For direct supports /g may be taken less than Iy min 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.

- /'\(s ¢t , Ast As ¢t’ Ast A ¢t: At

K=0,1 K=0,05 K=0

Figure 8.4: Values of K for beams and slabs
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