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DESIGN EXAMPLES - BONDED ANCHORS

20 KNT

3
Actions
Design value of tensile load Ne = 20 kN
Number of anchors in the group loaded with tension n= 4
Design value of tensile load acting on a single anchor N, =Ng,/n = 5 kN
Percent of sustained load from total load a, 70 %
Design value of shear load Ve, = 10 kN
Number of anchors in the group loaded with shear n= 4
Design value of shear load acting on a single anchor Vi =Ve/n= 2.5 kN
Anchor data
Anchor type WIT-UH 300 + W-VD-A/S M12
Steel grade 58
Anchor diameter M 12
Anchorage depth = 110
Base material
Characteristic compressive cube strength _ 05 N/mm?
of concrete at 28 days chicube
Characteristic compressive cube strength - 20 N/mm?
of concrete at 28 days kol

Cracked concrete

Non-cracked concrete
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Structural verification

Tension Shear
By, = N, / N By, = Vi, / %
B.=|18% B, =|12%
BN,p= Ny, / NRd,p B\/,cp= V}éd/VRd,cp
By, - | 30% B, = | 9%
B = N, / N, B, = ng/vkd,c
B..= | 35% B, = |55%
BN,sp =Ny / NRd,sp
BN’Sp =1 13%

I - Required verification of post-installed anchor in combined tension and shear load:

Assessment of steel failure only

Utilization Verification

Tension | 18 % By e < 1.00 (7,
- |
Shear | 12 % Byper < 1.00 :
Tension/shear combination | 5% Brmoc * T Byme 2 < 1.00 E
Il - Required verification of post-installed anchor in combined tension and shear load: §
Assessment of failure modes other than steel :
Utilization Verification (L)
_—
Tension | 35 % Bume S 1.00 =
Shear | 55 % By < 1.00 a

Tension/shear combination | 62 % Bumor * + Byne > < 1.00

A. Required verification of post-installed anchor in tension

1. Steel failure

N =|28.1 kN

Rd,s

B..|=|018

2. Combined pull-out and concrete failure

NRd,p = N}(a)d,p -fb,N -fhef -fsx,p -fsy,p -fcx,l,p -fcx,z,p -fcy,p- fsus

0
NRd,p

=‘44.2 ‘kN ‘

a. Influence of concrete strength

b= 10 ]

b. Influence of embedment depth

- ’1.0 ‘

fI1ef
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DESIGN EXAMPLES - BONDED ANCHORS

c. Influence of spacing

Senp | = 330 mm
s |= 150 mm sx/scr’P = 1045 fsx'p =10.73
s, |= 1150 mm |s /s = |0.45 f =10.73
12 y /! Tep syp
d. Influence of edge distance
Conp | = 165 mm
o|= 100 Jmm [c/c, [= Joei i, |-]oses
fcx,Z,p =10.81
o|=1250 Jmm [c/c. [= [152 fyo |=1.00
e. Influence of sustained loading
i [-Tio
Ne, |= [1679  [kN ‘
BN,p =103
<
m .
L] 3. Concrete cone failure
S 0
s NRd,c = NRd,c 'fb,N 'fhef'fsx 'fsy 'fcx,l -fcx,z -fcy
><
- N, [= o788 i ]
g c
- a. Influence of concrete strength
| -
= N
¥
b. Influence of embedment depth
. ‘= ’1.0 ‘
c. Influence of spacing
s.u| = 330 mm
s |= 150 mm |s /s, |= |045 f. |=1078
s,|= | 150 mm sy/smN = |0.45 fsy =10.73
d. Influence of edge distance
cn|= | 165 mm
¢|= 100 Jmm [c/c,, [ [0l £, [-loss
cx,2 B 08]
o[=[250  Jmm |c/c, [ 152 f, |=[1.00
Ne. = [1436 [kN ‘
B..|= [035
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4. Splitting failure

No verification is required if at least one of the following conditions is fulfilled.
a. The edge distance in all directions is ¢ 2 1.0 ¢__ for single fasteners and ¢ 2 1.2 ¢, for groups of fasteners and the
member depth is h 2 h_in both cases, with h_correspondingto c__.
min min cosp
b. The characteristic resistances for concrete cone failure and pull-out failure or combined pull-out and concrete failure (bonded
fasteners) are calculated for cracked concrete and reinforcement resists the splitting forces and limits the crack width to

wk = 0.3 mm.

0
NRd,sp = NRd,sp -fb,N -fhef -f:s“x,sp -fsy,sp -fcx,l,sp -fcx,z,sp -fcy,sp -fh

Verification
c |= |100 mm .| = | 264 mm c.2c, . check required
12¢,|= [3168 mm c212c, | check required
¢, |= 250 mm .| = [264 mm c,2c, check required
12c¢__|= |316.8 mm c 21.2c__ |check required
cosp y cusp
h|= [250 mm h.|= |140 mm hzh 4
N, = (378 [kn
a. Influence of concrete strength @
= [100 ] E
b. Influence of embedment depth E
f B <<
: >
c. Influence of Spacing (7T
Seren |~ 220 mm g
7
s |= 150 mm sx/sa'sp = ]0.68 fsx’sp =10.85 M-
s |= 1150 mm s /s |= 1068 f =10.85 a
Y Y crsp SY.sP.
d. Influence of edge distance
c = |110 mm
cr,sp
c |= [ 100 mm cx/ccnsp = 1091 chsp =10.98
¢ |= 250 mm cy/ccnSp = (227 ch,?,sp =11
=1
CYiSP.
e. Influence of concrete member thickness
h=l2s0  [mm [, [= 140 | =170
fl=[148
Ny, |= [396 [N |
By |- 013
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DESIGN EXAMPLES - BONDED ANCHORS

B. Required verification of post-installed anchor in shear

1. Steel failure, shear load without lever arm

Vo | = 1202 kN
[3\/'s = 10.12
2. Concrete pry-out
VRd,c = k'min(NRd,p;de,c)
Neg | = | 14.36 kN
kl= |2

Voo |= |2872 [N
B |= [0.09

3. Concrete edge breakout

Verification of concrete edge failure may be omitted for single fasteners and groups with an edge distance in all directions

czmax (10h,; 60d).

: For anchorages with more than one edge, the resistance for all edges shall be calculated. The smallest value should be used in the
@\ verification.
(1] _
= Veae | = V(I)?d,c ’ Fb,v ’ Fhef,v fs,v ’ fcl,v ’ fcz,v Ao
m Ve |- [46 N
b — ] a. Influence of concrete strength
E |~ 100 ]
= b. Influence of embedment depth
¥
b= [104 |

c. Influence of spacing

In groups loaded perpendicular to the edge, only two adjacent anchors closest and parallel to the edge carry the load. The same
spacing should be used for the verification.

s[= 150 [mm | < |- J100 S
d. Influence of edge distance c,
¢|=]100 Jmm | 4 |- 12 cvd  [-[838 |t [-[126
e. Influence of edge distance c,
c,|= |250 mm c, |= [100 c,/<, = 1250 ™ = |1
f. Influence on load direction
al= o ]
fl=11
g. Influence on member thickness
h|=]250  [mm [ < |- [100 [he, [-]250 |
fl1= 11
Veae | = | 904 kN ‘forasingleanchor
B,.|= [0.55
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