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Investigation of fracture process mechanisms and proposal of pull-out strength
formulation of post-installed adhesive anchor
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The post-installed adhesive anchor is very convenient for repairing concrete
structures and attaching some peripherals to concrete substrate. However, the fracture progress
mechanisms of post-installed anchor under pull-out force is not well known, therefore there should
be an improvement of the pull-out strength for design formulae.

In this study, experimental pull-out test and finite element analysis were conducted in order to
discuss the pull-out behavior of post-installed adhesive anchor. The analytical results revealed the
mechanisms of crack formation in concrete and shear stress transfer mechanisms between anchor and
adhesive, and also between adhesive and concrete. Furthermore, a new pull-out strength formula was

proposed which is based on the shear failure criterion of cone failure in concrete.
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#-1 RBIRFERET KOG 4k & U R
Specimen Adhesive Diameter of drilled ~ Length of drilled Maximum load Fracture*
hole (mm) hole (mm) (kN) mode
U-D30-L50 50 38.5 C
U-D30-L75 UHPFRC 30 75 48.6 M
U-D30-L100 100 54.9 M
Ua-D30-L75 UHPFRC(a) 30 75 51.1,51.9 ** M
E-D30-L50 50 35.1 C
E-D30-L75 Epoxy resin 30 75 50.4 C
E-D30-L100 100 58.7 C

*Fracture mode is as follows. C: Concrete cone fracture, M: Combined bond-cone fracture

** : Two experimental results for Ua-D30-L75
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Interface C-U

Interface U-A

Embedment
Model name Tn Tt Tn Tt
depth (mm)
(N/mm?2) (N/mm?2) (N/mm2) (N/mm?2)
U-D30-L50 (FEM-I) 50
U-D30-L75 (FEM-D) 75 10 10 10 20
U-D30-L100 (FEM-I) 100
U-D30-L50 (FEM-D) 50 ' '
U-D30-L75 (FEM-D) 75 10 10 Direct Direct
connection connection
U-D30-L100 (FEM-D) 100

Tn: Normal bond strength, Tt: Shear bond strength
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