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Abstract

This study developed a 3D finite element model of an adhesive anchoring system to study key parameters including
bond strength of adhesive, embedment depth and concrete strength, that affecting pull-out strength in uncracked and
cracked concrete. The results showed that the key parameters affecting pull-out strength of the adhesive anchorwere
embedment depth, concrete strength and bond strength. The distribution ofnon-uniform maximum principle stress in
cracked concrete is a main reason for reducing strength of the system. The effect of cracks in concrete will be more,
according to the increased value of the study parameters, which is mostly the result of the expansion of cracks and

the loss of bond strength on concrete/adhesive interface.
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(a) (b) (c) (d)

Figure 1 Typical of adhesive anchor model
(a) anchor
(b) adhesive
(c) concrete/adhesive interface

(d) concrete
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Section A-A

Top view

(b) cracked concrete model

Figure 2 Finite element model of adhesive anchor in
uncracked and cracked concrete
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Table 1 Parameters to parametric studies

Values
Parameters

Low Middle High
Bond strength (MPa) 8 12 16
Embedment depth (mm) 64 128 192
Concrete strength (MPa) 19.61 34.32 49.03
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Figure 3 Load-Displacement curve of 16 mm adhesive
anchor in uncracked and cracked concrete for

various bond strength
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Figure 5 Maximum principle stress at peak load for

various bond strength
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(a) Uncracked concrete

(b) Cracked concrete

Figure 6 Stiffness degradation on cohesive elements
for various bond strength
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Figure 7 Expansion of the cracked width
(a) T=8 MPa (b) T=12 MPa (c) T=16 MPa

ﬁuﬁ?umimmﬂﬁ’a“uaﬁam’wﬁuﬂumm@mé’nﬁ
fINa AR I UM BLIIGInauvasanadauultasia
witgnluaanniaianss tasnmsugnedaesses
v limAamseasanuiadsaduluaawnia sonals
ADWNIANANMULAUAART ﬁﬂﬂ;jﬁwé’aﬁmmmmﬁmau
29472 UUAARIGIY WANITAARIVBILTIAInauaz bitia
LUURUNABLNITIZNITAARITAIRNAILAAIINNITARL
anuessalunounda doimianlin e nuFuiusly
F9udamanlunsdlnanniaiin §8an13aaassinin
nydinannialiin AamaTanmsienisaazns

a wa = &) 1 [
Aarasneuniagnmeidudiulng

> v =
NanIsANBIALYIANANLNSTazilsE R
. o < - 4 A
ANMNFNNUTUDILITIRINAULALNANTLAROUNAN
Uaavadarannueiteusiidalauand1anuhaad
lu (Figure 8a) lunsdlnaundalaisnn uazlu (Figure 8b)
lunsdiaaunias
=< = o oA 8 A X
Faaziin ledanmnuenzusHidaRaunUn
ﬁwé’aﬁmmmmﬁmaugoqmaoizuuﬂuﬁmmulﬁmiﬁ@
o ¥ & o “ o -
wikeazunIunsluaaunia liinazaanninin laad
. S o4 “ o 4
danmuinduiigainimanasundaesdudsdu
PN U LA NN RN AU T VD ILITIAINDULAY
4 dd ,s . o oV e o
nsRawnNUauanadaszrininIdinawnia lusnny
a a U dld =S 1 = 1
NIBAaRNIATIINEANNLISTusHIdarinnw zwuin
1 v A QI dl = a v
aNNWNTITaIszUUAlnaAuInuilaszzibadiaiian
1 ] a a % 41 = a
wanuunIslunTdinennIninazanadlasuzlitiaian
VNI §IRIUTIINTUTITIanTTTaINITARBLIING

a o A 2 A, @ oA
Weadnuwlaanuenisezisladatas watlaninuenn



640 Phakin Loyjaroen et al.

sepzilafadenunniudannisaansussazannawlunsd
AaWNIA T
NANIENLVBIT0L3IAMNRITIUNIWULITIRIN DY
guwﬁgmLi‘iammm’mmﬁ]aﬁ@ﬁmtﬁwﬁumﬂ 64, 128 Ua
192 UARLUAT wudwé’mwdmmaa@hLmﬁmaugath
AaUNIATNUABUNIA i3 ziFasuln 0.94, 0.75
WAz 0.65 ANAITY LEAIIAARITNANITNUVBINITUAN
luneunznazdsnaunniwiiosasilsiadiananniu

H192-UNCR
—————— H128-UNCR
==« == « = H64-UNCR

120

Force (kN)
]

Displacements (mm)

(a) Uncracked concrete

H192-CR
40 4  feceaaa H128-CR
120 — . — . - HB4-CR

gmo

8 80 / \

o 60

w 20 \

20
0 + T T T T T T T T

2 3
Displacements (mm)

(b) Cracked concrete
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Figure 10 Maximum principle stress at peak load for

various embedment depth
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(a) Uncracked concrete

(b) Cracked concrete
Figure 11 Stiffness degradation on cohesive elements

for various embedment depth
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(a) (b) (c)
Figure 12 Expansion of the cracked width
(a) H=64 mm (b) H=128 mm (c) H=192 mm
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Figure 13 Load-Displacement curve of 16 mm adhesive
anchor in uncracked and cracked concrete for

various concrete strength
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