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The sample DCE is separated in' two partys then sticked by epoxy
adhesion between concrete and epoxy resin,
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the test sample was opens d by an Instron
ack extenzion was followed through direct optical observa
displacement wag surad by an extensometer,

test, mechanical behaviour of

ﬂ{:“‘f

monitored wi 8 techniques: the cxpfrl perWQ?ei obta
ned included the number of AF counts, the frequency spectra of the
signals and the locations of micreseismic source v letermi -
ned, Special problems relevant to different materials joining such
as concrete epoxy will be discussed 4n rhis paper
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At the present time, repairing damaged bulldings is as impor-
tant as constyuctiag them, Unfortunously our knowledge in the
field of concrete reparation le limited, (Aguiar, 1986, Paillleve
1986, Denls, 1976),

We have studied adherence of concrete reparation between epo~-
xy resin and wmortar, The main point of cur work was the setting
up of a test using the principles of fracture mechanics (Bui, T978,
Mauvgis, 1985) to allow determination of new parameters characteri
zing adherence,

After having encountered various problems which lad us to reine-
force the testsample, one can consider that the operating model
ple 8

used for the test works satisfactory,

APPARATUS AND EXPERIMENTAL TECHNIQUES ACOUSTIC EMIS

A block diagram of the monitoring and recording system {(Bruel
et Kizer) of four channels is shown in Figure 1.
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MATERTALS

The material which studied
tests was
movlded with dimensionsg of
The specimen has a notch

the beam,

Wa s was

35

The longitudinal prestressing was
tes located on each side of the eventual fa

test ple,This allows the measurement
the condition of stable crack growth,
Ten test sampleswere produced using
A second series of tests specimens iz
neay gapazated ito two parts then sticked
adhesion between mortar and epoxy resin
The crack propagation was initiated
double cantilevey beam, The otch of the

hy'a tensile machine, Displacement was

mortar,
constituted by Double cantilever beam (DCB) samples

cm lengtWI em widband ©,3 cm depth
7 cm length ‘locdted st the lower side of

The fivst seriesof

applied with two steel pla-

ailure mreinforce the

of mortar toug shness under

s

the design,

constituted by the sample

by oxy resgin to study
at a moulded notch in a
test piece wis opened

measured by an extensomneter

and tests of cyclic lecading were carried on with an Instron tensi-

le machine,

The crack
vations,

extensglon was fellowed through direct optical obsger-

During the fracture test, mechanical behaviour of the sample
was monitored with various techniques, The experimental parameters

obtained included the number
the signals and the locations
determinated

ANALYSIS DATA

EKelation bety

ween cumulative counts and CyC les

of AE counts, frequency gpectra of
of microseismic souvces

were also

number

The form of t%e curve has been explairnad in terms of the me~
chanisms of fracture with the aid of AE
Fvaluation of such dats obtained from the variocus tests on
specimens indicated three definite stages assoclated with the

notch length, namely: Figure 2,
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- before crack initiation, the length of the microcracking zone

is stable,
- during the

extension of the crack to a length, the zone of

microcracking increases and the cracks begins to propagate slowly.
During this period the length of the crack can be followed by eye,

- Afterwards
corresponding to

A comparison
mortar indicated
the DCB specimen

during the last cycles, the final crackgrowth
an inflexion of this AE curve,

between the AE counts emitted by the DCB specimen
that AE in the sample mortar 1s lower (I07) than
sticked with epoxy resin, This showed that a resis-

tance of this type of composite material to crack propagation is
increases, Consequently this new method is valid.

Analysis spectra

Concerning DCB testing, frequency spectra were observed in the
frequency range 20 Hz-20KHz,

The three damaging stages of the specimen (DCE sample sticked
with a mortar resin epoxy plece) are presented in Figure 3,
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a) before crack initiation, the most common frequency observed
was in the range of I00 Hz = 3,1 KHz, The lower frequency signals

were generally of long Juration,

b) During the crack growth, the most common frequency observed
was in the range of IOKHz - I6 KHz. A large percentage of high
frequency signals of short duration were observed,

¢) At the point caracterising by a total damaging , 8Spectra
are dominated by the low frequency components
Relation between a mechanical and a(source location)
In figure 4 this relationship is exhibited very well
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The fracture €nergy measurements are not described in this paper
these analysis data being not exploited entirely.The difference in a;—
rival time of wave from the reference transducer of coordinates yields
a set of arrival time difference,This system has been only considered,
- The Kaiser effect is not found in this material, When the same
ple was reloaded after initial loading and visible crack propagam=

tion, the acoustic emlssion recorded before the previous load lew-
vel at which the crack arrested was reached again,



DISCUSSION

The detection and location of the acoustic emissions have shown
clearly that there are a number of stages involved in the fracturing
of a notched specimens:

a) In the elastic region of the stress strain curve, there is a
zone of microcracks created near the tip of the crack,

b) At the point of non linearity, the zone of microcracking
attains a size and the crack begins to propagate slowly, During this
period which can be followed by channel location system, the zone
of microcracking ahead of the crack increases.

c) After that there is a critical size of the crack growth untill
complete failure of the specimen,

CONCLUSIONS

After having used various methods for determining the exact
length (involved damaged zone) at a given time, we can say that the
acoustic localization and the data obtained by analysing the force
displacement curve have a relative fiability,

Fracture mechanics is a very good method to study the comport-
ment of adhesive joints, The possibility to concentrate stresses
at the joint is essential to lead to our objective, One consider
that the test sample and the operating model used is the appropria-
te method. However, it is necessary to study the influence of sur-
face treatment of mortar and adhesive composition,
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