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Description
BACKGROUND
Field

[0001] The following description relates to a device for
predicting underground behavior by using an acoustic
emission (AE) sensor that monitors an underground dy-
namic state or behavior by inserting a waveguide rod with
areliable and superior acoustic emission sensor into an
underground, and predicts a possibility of collapse, and
a producing method thereof.

Description of the Related Art

[0002] Regional torrential rains, super typhoon, flood,
etc. due to climatic change cause frequent landslides,
losses of a slope and collapses, thereby requiring devel-
opment of technology for preventing geological disas-
ters.

[0003] Itis required to follow a process of extracting a
behavior of bedrock or a ground as a proper signal in
order to predict or estimate stability of a disintegrable
target land and then analyzing the behavior. A sensor is
needed to obtain a signal according to the behavior and
most precisely send an environment inside the bedrock
or the ground. General technologies or devices used for
predicting collapse of the ground structure include a dis-
placement measuring method using an underground dis-
placement gauge, underground clinometers, or Global
Positioning Systems (GPS), a measuring method of fluc-
tuations of ground-water level using a piezometer, and
a stress measuring method using a load gauge.

[0004] However, since a variance is very small until
the collapse of the ground or the bedrock and it is not
easy to find a feature in occurrence tendency of stress
or variance, it is difficult to notice a sign of collapse by
the displacement or stress measuring methods. An
acoustic emission sensor is prepared to solve the diffi-
culty in predicting the sign of collapse. The acoustic emis-
sion sensor uses a microscopic breaking sound gener-
ated inside an object at an early stage that the object is
broken as a signal. The acoustic emission (AE) is an
elastic wave generated when deformation energy accu-
mulated in materials is suddenly emitted. There is a gen-
eral tendency that generation of the acoustic emission
remarkably increases before a full-scale collapse.
[0005] JP Patent Laid-Open No. 1996-062337, which
is related to a a device for predicting a behavior in a
ground or bedrock by using AE, discloses a method for
inserting a waveguide filling an acoustic emission gen-
erating layer into a borehole. However, the waveguide is
spaced apart from the inner wall of the borehole and there
is a disadvantage that the change of the ground stress
is not sufficiently transferred to the waveguide.

[0006] KR Patent Publication No. 2009-0117402 dis-
closes a method of inserting a metal rod for transferring
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AE into a borehole and fixing the metal rod using cement.
However, in a grouting process, there is a possibility that
non-homogeneity of materials increases due to change
of proportions according to cement sieving, i.e., depth.
Accordingly, acoustic emission is differently generated
to cause deterioration of reliability in measurement val-
ues.

State of the art is also know from :

- US2007/211572A1,

- JPS58187852A,

- US2011219867A1,

- Shiotani et Al "Evaluation of long-term stability for
rock slope by means of acoustic emission tech-
nique", NDT&E International, vol. 39, n°3, April 2006,
pages 217-228,

- GB2467419A,

- CN101377550A.

SUMMARY

[0007] An embodiment of the present invention is di-
rected to providing a device for predicting underground
behavior by using a reliable and superior acoustic emis-
sion (AE) sensor that detects a behavior of an under-
ground or a bedrock structure and predicts possibility of
collapse.

[0008] Another embodiment of the present invention
is directed to increase an yield of acoustic emission by
a pillar itself for a waveguide and minimize a sieving pos-
sibility according to depths in a middle of installation.
[0009] To achieve the embodiment of the present in-
vention, provided is a device for predicting a possibility
of collapse of an underground structure by using an
acoustic emission (AE) sensor according to claims 1to 7.
[0010] Further, provided are producing methods of a
device for predicting a possibility of collapse of an under-
ground structure by using an acoustic emission (AE) sen-
sor according to the claims 8 to 11.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011]

FIG. 1 is a cross-sectional view that schematically
shows a state that an underground behavior predict-
ing device 100 using an acoustic emission (AE) sen-
sor in accordance with an exemplary embodiment is
installed under a ground.

FIG. 2 is a cross-sectional view showing the under-
ground behavior predicting device 100 using the
acoustic emission sensor in accordance with an ex-
emplary embodiment.

FIG. 3 is a diagram that sequentially shows a pro-
ducing process of the underground behavior predict-
ing device 100 using the acoustic emission sensor
of FIG. 2.

FIG. 4 is a cross-sectional view showing an under-
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ground behavior predicting device 200 using an
acoustic emission sensor in accordance with anoth-
er exemplary embodiment.

FIG. 5 is a diagram that sequentially shows a pro-
ducing process of the underground behavior predict-
ing device 200 using the acoustic emission sensor
of FIG. 4.

DETAILED DESCRIPTION

[0012] Hereinafter, a device for predicting under-
ground behavior by using an acoustic emission sensor
and a producing method thereof will be described in detail
with reference to the accompanying drawings.

[0013] FIG. 1 is a cross-sectional view that schemati-
cally shows a state that an underground behavior pre-
dicting device 100 using an acoustic emission (AE) sen-
sor in accordance with an exemplary embodiment is in-
stalled under a ground.

[0014] As shown in FIG. 1, the underground behavior
predicting device 100 using an acoustic emission sensor
of a pillar shape is installed to measure or predict a be-
havior of bedrock or a ground of a target region (E). The
behavior predicting device 100 includes a plurality of
acoustic emission sensors 111 and 112. The acoustic
emission sensor 111 and 112 are disposed in different
positions and generating positions of the acoustic emis-
sion are determined based on comparison of the posi-
tions. That is, when shear force or tension is generated
in a specific underground position, a change of the stress
in that position may generate acoustic emission around
a shear breaking face or a tension breaking face. Since
an acoustic emission signal easily dissipates, a member
such as a rigid pillar with a superior waveguide property
is used such that the acoustic emission signal reaches
the sensor. Although the acoustic emissions are gener-
ated in the same positions, they have different reaching
times to sensors 112 and 113. Accordingly, the positions
that the acoustic emissions are generated are precisely
calculated by using the time differences.

[0015] The behavior predicting device 100 buried un-
derground is connected via a computer or a monitoring
device C on the ground. The behavior predicting device
100 monitors the acoustic emission signal generated un-
derground in real time and predicts a behavior or a col-
lapse possibility to be generated in the underground of
a target region E based on the signal.

[0016] FIG. 2is across-sectional view showing the un-
derground behavior predicting device 100 using the
acoustic emission sensor in accordance with an exem-
plary embodiment.

[0017] As shown in FIG. 2, the underground behavior
predicting device 100 using an acoustic emission sensor
includes a waveguide rod 120, a first acoustic emission
sensor 111 and a second acoustic emission sensor 112,
a wrapping layer 130, an acoustic emission generating
layer 140 and a grouting layer 150. The first acoustic
emission sensor 111 and the second acoustic emission
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sensor 112 are respectively adhered to an upper end and
a lower end of the waveguide rod 120. The above-men-
tioned elements will be described in detail.

[0018] The waveguide rod 120 has an elongated end
to be inserted into a borehole B. A weight may be con-
nected to the waveguide rod 120 according to the depth
of the borehole B. For materials, the waveguide rod 120
may be formed of a metal material such as a stainless
steel that improves durability and is good at transferring
wave.

[0019] The first acoustic emission sensor 111 and the
second acoustic emission sensor 112 prepare a recess
at an upper end of the waveguide rod 120 and are ad-
hered to the recess to be installed. Materials such as
vacuum grease may be applied to improve wave trans-
missibility.

[0020] Each of the first acoustic emission sensor 111
and the second acoustic emission sensor 112 may be
installed in a radius direction with respect to the
waveguide rod 120. Accordingly, the first acoustic emis-
sion sensor 111 and the second acoustic emission sen-
sor 112 may be slightly protruded to the waveguide rod
120. The inside of the protruded first and second acoustic
emission sensors 111 and 112 may be completely cov-
ered by the acoustic emission generating layer 140 in a
state that they are disposed in the inside of the wrapping
layer 130.

[0021] The wrapping layer 130 may be formed of a
resin based pipe. A pipe formed of polyvinyl chloride
(PVC) resin that has a superior workability and easily
generates acoustic emission may be used for the wrap-
ping layer. The wrapping layer 130 may be removed in
the middle of processes as described below.

[0022] For example, a material such as epoxy resin
that has a superior brittle may be used for the acoustic
emission generating layer 140.

[0023] The grouting layer 150 for fixing the waveguide
rod 120 to a borehole E is formed at an outer side of the
wrapping layer 130. Conventional materials such as ce-
ment may be used for the grouting layer 150. However,
when only the grouting layer 150 is used as a place for
generating acoustic emission, an error may occur due to
sieving actions. On the other hand, in this exemplary em-
bodiment, homogeneity of the materials is secured by
the acoustic emission generating layer 140 and the wrap-
ping layer 130 and such homogeneity does not change
in a curing process.

[0024] FIG. 3 is a diagram that sequentially shows a
producing process of the underground behavior predict-
ing device 100 using the acoustic emission sensor of
FIG. 2.

[0025] As shown in FIG. 3, the underground behavior
predicting device 100 using an acoustic emission sensor
may be produced as follows. That is, the waveguide rod
120 having an elongated end to be inserted into a bore-
hole B is produced and a plurality of acoustic emission
sensors 111 and 112 are adhered to different positions
of the waveguide rod 120.
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[0026] Subsequently, the wrapping layer 130 is dis-
posed around the waveguide rod 120 to cover the
waveguide rod 120. The homogeneous acoustic emis-
sion generating layer 140 fills a space between the
waveguide rod 120 and the wrapping layer 130 to be
cured. Differently from a conventional case that cement
groutingis directly performed, the acoustic emission gen-
erating layer 140 easily secures a homogeneous material
and increases reliability of the acoustic emission.
[0027] A lower end of the wrapping layer 130 is sealed
withamember such as asealing cap 131 toblock leakage
of the acoustic emission generating layer 140 in an un-
cured state.

[0028] The waveguide rod 120 tightly fixed by the
acoustic emission generating layer 140 is inserted into
the borehole B and is fixed by the grouting layer 150. The
grouting layer 150 may be formed of cement. However,
since a main agent generating the acoustic emission is
the acoustic emission generating layer 140, the reliability
of the signal is improved differently from the case that
only the grouting layer 150 is used. A surface cap layer
S covers from an upper end portion of the waveguide rod
120 to an inlet of the borehole B. The surface cap layer
S prevents that acoustic emission due to a shock from a
ground is sensed by the first acoustic emission sensor
111 or the second acoustic emission sensor 112.
[0029] FIG. 4 is a cross-sectional view showing an un-
derground behavior predicting device 200 using an
acoustic emission sensor in accordance with another ex-
emplary embodiment. FIG. 5 is a diagram that sequen-
tially shows a producing process of the underground be-
havior predicting device 200 using the acoustic emission
sensor of FIG. 4.

[0030] The underground behavior predicting device
200 using the acoustic emission sensor in accordance
with another exemplary embodiment includes a
waveguide rod 220, a first acoustic emission sensor 211
and the second acoustic emission sensor 212, an acous-
tic emission generating layer 240 and a grouting layer
250. That is, comparing with the above-mentioned ex-
emplary embodiment, the wrapping layer 130 is removed
in this exemplary embodiment. The producing method
includes the steps of: producing the waveguide rod 220
having an elongated end to be inserted into a borehole
B, mounting a plurality of acoustic emission sensors 211
and 212 on different positions of the waveguide rod 220;
disposing the wrapping layer 230 to cover a circumfer-
ential surface of the waveguide rod 220 such that a gap
is formed between the waveguide rod 220 and the wrap-
ping layer 230; filing and curing the homogeneous
acoustic emission generating layer 240 in the formed
gap; removing the wrapping layer after curing the acous-
tic emission generating layer 240; and forming the grout-
ing layer 250 formed on an outside of the acoustic emis-
sion generating layer 240 to fix the waveguide rod 220
to the borehole B.

[0031] The wrapping layer 230 may be configured to
include a resin pipe or a releasing agent layer and be
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erating layer 240.

[Exemplary embodiment 1]
[0032]

1. Calculate an estimated breaking face by perform-
ing computer analysis.

2. Perform boring sufficiently to penetrate the esti-
mated breaking face. Collect information such as a
layer boundary based on boring information.

3. Adhere an AE sensor to a stainless metal body
(waveguide rod) to dispose the estimated breaking
face and the layer boundary between two acoustic
emission sensors.

A metal body is produced to be connected consid-
ering that the depths of the borehole varies. A sensor
damage that may occur at the time of insertion into
the ground is prevented by disposing the metal body
at a center of the borehole by using a centralizer,
which is an element for disposing the metal body in
a center of the borehole, at an inside/outside that the
sensor is installed.

4. Insert a wrapping layer pipe having a closed lower
end into the borehole. Since the borehole depth may
change, it is possible to connect the wrapping layer.
5. Install the metal waveguide rod in the ground to
be disposed at a center of the wrapping layer pipe.
Arrange a signal line aside.

6. Perform grouting on an epoxy AE generating layer
inside the wrapping layer pipe.

7. Perform grouting an outside of the wrapping layer
pipe with cement.

[0033] The underground behavior predicting devices
100 and 200 using the acoustic emission sensor de-
scribed above adopts a configuration that the homoge-
neous the acoustic emission generating layers 140 and
240 cover around the waveguide rods 120 and 220. In
the configuration, there is no sieving in a material accord-
ing to distances and a precise acoustic emission signal
is obtained. Also, the wrapping layers 130 and 230 dis-
posed around the waveguide rods 120 and 220 prevents
a leakage of the acoustic emission generating layer un-
cured in the curing process, maintains a regular cured
shape, and may be an additional place for emitting acous-
tic emission with the inner acoustic emission generating
layer. It is also possible to simplify the configuration by
removing the wrapping layer 230.

Claims
1. Adevice (100; 200) for predicting a possibility of col-

lapse of an underground structure by using an
acoustic emission (AE) sensor, comprising:
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awaveguide rod (120; 220) having an elongated
end to be inserted in a borehole (B);

a plurality of acoustic emission sensors (111,
112; 211, 212) mounted on different positions
of the waveguide rod (120; 220); and

a grouting layer (150; 250) formed on an outside
of the waveguide rod, said grouting layer (150;
250) being configured to fix the waveguide rod
in the borehole,

characterized in that :

- the device comprises a cured acoustic emis-
sion generating layer (140; 240) disposed to
cover acircumferential surface of the waveguide
rod (120; 220) and being homogeneous along
a direction of the waveguide rod, the acoustic
emission generating layer (140; 240) being
formed of epoxy resin, and

- the grouting layer (150; 250) is also formed on
an outside of the acoustic emission generating
layer (140; 240).

The device according to claim 1, wherein the
waveguide rod (120) is formed of a metal material.

The device according to claim 1 or 2, wherein the
acoustic emission sensor comprises a first acoustic
emission sensor (111; 211) disposed on an upper
end of the waveguide rod and a second acoustic
emission sensor (112; 212) disposed on a lower end
of the waveguide rod.

The device according to any one of the preceding
claims, wherein :

- the device further comprises a wrapping layer
(130) configured to cover a circumferential sur-
face of the waveguide rod (120) such that a gap
is formed between the waveguide rod and the
wrapping layer, and

- this acoustic emission generating layer (140)
fills said gap.

The device according to claim 4, wherein the wrap-
ping layer (130) is formed of a resin based pipe.

The device according to claim 4 or 5, wherein the
wrapping layer (130) is sealed to block a lower end
portion of the waveguide rod and has an open type
upper end.

The device according to any one of the preceding
claims, wherein the grouting layer (150; 250) is
formed of cement.

A producing method of a device for predicting a pos-
sibility of collapse of an underground structure by
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10.

1.

using an acoustic emission (AE) sensor, comprising
the steps of:

producing a waveguide rod having an elongated
end to be inserted in a borehole;

mounting a plurality of acoustic emission sen-
sors on different positions of the waveguide rod;
disposing a wrapping layer to cover a circumfer-
ential surface of the waveguide rod such that a
gap is formed between the waveguide rod and
the wrapping layer;

filling a homogeneous acoustic emission gener-
ating layer in the formed gap so as to cover a
circumferential surface of the waveguide rod
and curing it, the acoustic emission generating
layer (140; 240) being formed of epoxy resin;
and

forming a grouting layer formed on an outside
of the wrapping layer and on an outside of the
acoustic emission generating layer to fix the
waveguide rod to the borehole.

The producing method of claim 8, wherein the step
of disposing the wrapping layer to cover the circum-
ferential surface of the waveguide rod further com-
prising the step of: sealing a lower end of the wrap-
ping layer to block a leakage of the acoustic emission
generating layer.

The producing method of claim 8 or 9, wherein the
step of mounting the plurality of acoustic emission
sensors on different positions of the waveguide rod
is preparing a recess on each of a lower end and an
upper end of the waveguide rod; mounting a first
acoustic emission sensor to a recess of the upper
end; and mounting a second acoustic emission sen-
sor to a recess of the lower end.

A producing method of a device for predicting a pos-
sibility of collapse of an underground structure by
using an acoustic emission (AE) sensor, comprising
the steps of:

producing a waveguide rod having an elongated
end to be inserted in a borehole;

mounting a plurality of acoustic emission sen-
sors on different positions of the waveguide rod;
disposing a wrapping layer to cover a circumfer-
ential surface of the waveguide rod such that a
gap is formed between the waveguide rod and
the wrapping layer;

filling a homogeneous acoustic emission gener-
ating layer in the formed gap so as to cover a
circumferential surface of the waveguide rod
and curing it, the acoustic emission layer (140;
240) being formed of epoxy resin;

removing the wrapping layer;

forming a grouting layer formed on an outside
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of the acoustic emission generating layer to fix
the waveguide rod to the borehole.

Patentanspriiche

1.

Vorrichtung (100; 200) zum Vorhersagen einer M6g-
lichkeit eines Einsturzes einer Untergrundstruktur
mithilfe eines Schallemissionssensors (Acoustic
Emission sensor, AE-Sensor), umfassend:

einen Wellenleiterstab (120; 220), der ein lang
gestrecktes Ende aufweist, um in ein Bohrloch
(B) eingefiihrt zu werden;

eine Vielzahl von Schallemissionssensoren
(111, 112; 211, 212), die an verschiedenen Po-
sitionen des Wellenleiterstabs (120; 220) mon-
tiert sind; und

eine Vergufischicht (150; 250), die auf einer Au-
Renseite des Wellenleiterstabs gebildet ist, wo-
bei die VerguRschicht (150; 250) konfiguriert ist,
um den Wellenleiterstab in dem Bohrloch zu be-
festigen,

dadurch gekennzeichnet ist, dass:

- die Vorrichtung eine gehartete Schicht zur
Schallemissionserzeugung (140; 240) um-
fasst, die angeordnetist, um eine Umfangs-
flache des Wellenleiterstabs (120; 220) zu
bedecken und die entlang einer Richtung
des Wellenleiterstabs homogen ist, wobei
die Schicht zur Schallemissionserzeugung
(140; 240) aus einem Epoxidharz gebildet
ist, und

- die Vergufschicht (150; 250) auch auf ei-
ner Aul3enseite der Schicht zur Schallemis-
sionserzeugung (140; 240) gebildet ist.

Vorrichtung nach Anspruch 1, wobei der Wellenlei-
terstab (120) aus einem metallischen Material gebil-
det ist.

Vorrichtung nach Anspruch 1 oder 2, wobei der
Schallemissionssensor einen ersten Schallemissi-
onssensor (111; 211), der an einem oberen Ende
des Wellenleiterstabs angeordnet ist, und einen
zweiten Schallemissionssensor (112; 212) umfasst,
der an einem unteren Ende des Wellenleiterstabs
angeordnet ist.

Vorrichtung nach einem der vorhergehenden An-
spriiche, wobei:

- die Vorrichtung auflerdem eine Hiillschicht
(130) umfasst, die konfiguriert ist, um eine Um-
fangsflache des Wellenleiterstabs (120) so zu
bedecken, dass zwischen dem Wellenleiterstab
und der Hiillschicht ein Spalt gebildet wird, und
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10.

- die Schicht zur Schallemissionserzeugung
(140) den Spalt ausfillt.

Vorrichtung nach Anspruch 4, wobei die Hiillschicht
(130) aus einem Rohr auf Harzbasis gebildet ist.

Vorrichtung nach Anspruch 4 oder 5, wobei die Hull-
schicht (130) versiegelt ist, um einen unteren En-
dabschnitt des Wellenleiterstabs zu blockieren, und
ein offenes oberes Ende aufweist.

Vorrichtung nach einem der vorhergehenden An-
spriiche, wobei die VerguRschicht (150; 250) aus
Zement gebildet ist.

Herstellungsverfahren fiir eine Vorrichtung zum Vor-
hersagen einer Mdglichkeit eines Einsturzes einer
Untergrundstruktur mithilfe eines Schallemissions-
sensors (Acoustic Emission sensor, AE-Sensor),
das die folgenden Schritte umfasst:

Herstellen eines Wellenleiterstabs, der ein lang
gestrecktes Ende aufweist, um in ein Bohrloch
eingeflhrt zu werden;

Montieren einer Vielzahl von Schallemissions-
sensoren an verschiedenen Positionen des
Wellenleiterstabs;

Anordnen einer Hiillschicht, um eine Umfangs-
flache des Wellenleiterstabs so zu bedecken,
dass zwischen dem Wellenleiterstab und der
Hullschicht ein Spalt gebildet wird;

Fillen einer homogenen Schicht zur Schalle-
missionserzeugung in den gebildeten Spalt, um
die Umfangsflache des Wellenleiterstabs zu be-
decken, und Ausharten der Schicht, wobei die
Schicht zur Schallemissionserzeugung (140;
240) aus einem Epoxidharz gebildet ist, und
Bilden einer VergufRschicht, die auf einer Au-
Renseite der Hiillschicht und auf einer Aufden-
seite der Schicht zur Schallemissionserzeu-
gung gebildet wird, um den Wellenleiterstab in
dem Bohrloch zu befestigen.

Herstellungsverfahren nach Anspruch 8, wobei der
Schritt des Anordnens der Hiillschicht, um die Um-
fangsflache des Wellenleiterstabs zu bedecken, au-
Rerdem den Schritt eines Versiegelns eines unteren
Endes der Hillschicht umfasst, um ein Leck der
Schicht zur Schallemissionserzeugung zu blockie-
ren.

Herstellungsverfahren nach Anspruch 8 oder 9, wo-
bei der Schritt des Montierens der Vielzahl von
Schallemissionssensoren, an verschiedenen Positi-
onendes Wellenleiterstabs besteht aus: Vorbereiten
einer Vertiefung sowohl an dem unteren Ende als
auch an dem oberen Ende des Wellenleiterstabs;
Montieren eines ersten Schallemissionssensors in
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eine Vertiefung des oberen Endes; und Montieren
eines zweiten Schallemissionssensors in eine Ver-
tiefung des unteren Endes.

Herstellungsverfahren fiir eine Vorrichtung zum Vor-
hersagen einer Mdglichkeit eines Einsturzes einer
Untergrundstruktur mithilfe eines Schallemissions-
sensors (Acoustic Emission sensor, AE-Sensor),
das die folgenden Schritte umfasst:

Herstellen eines Wellenleiterstabs, der ein lang
gestrecktes Ende aufweist, um in ein Bohrloch
eingeflihrt zu werden;

Montieren einer Vielzahl von Schallemissions-
sensoren an verschiedenen Positionen des
Wellenleiterstabs;

Anordnen einer Hullschicht, um eine Umfangs-
flache des Wellenleiterstabs so zu bedecken,
dass zwischen dem Wellenleiterstab und der
Hullschicht ein Spalt gebildet wird;

Fillen einer homogenen Schicht zur Schalle-
missionserzeugung in den gebildeten Spalt, um
die Umfangsflache des Wellenleiterstabs zu be-
decken, und Aushéarten der Schicht, wobei die
Schicht zur Schallemissionserzeugung (140;
240) aus einem Epoxidharz gebildet wird,
Entfernen der Hullschicht;

Bilden einer VerguRschicht, die auf einer Au-
Renseite der Schicht zur Schallemissionserzeu-
gung gebildet wird, um den Wellenleiterstab in
dem Bohrloch zu befestigen.

Revendications

Dispositif (100 ; 200) de prédiction d’'une possibilité
d’effondrement d’'une structure souterraine en utili-
sant un capteur d’émissions acoustiques (AE),
comportant :

une tige (120 ; 220) de guide d’ondes dotée
d’une extrémité allongée destinée a étre insérée
dans un trou de sonde (B) ;

une pluralité de capteurs (111, 112 ; 211, 212)
d’émissions acoustiques montés sur différentes
positions de la tige (120; 220) de guide
d’ondes ; et

une couche (150 ; 250) d’enduit formée sur un
extérieur de la tige de guide d’'ondes, ladite cou-
che (150 ; 250) d’enduit étant configurée pour
fixer la tige de guide d’'ondes dans le trou de
sonde,

caractérisé en ce que :
- le dispositif comporte une couche durcie (140 ;

240) de génération d’émissions acoustiques
disposée pour recouvrir une surface circonfeé-
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rentielle de la tige (120 ; 220) de guide d’ondes
et qui est homogene suivant une direction de la
tige de guide d’ondes, la couche (140 ; 240) de
génération d’émissions acoustiques étant for-
mée de résine époxy, et

- la couche (150 ; 250) d’enduit est également
formée sur un extérieur de la couche (140 ; 240)
de génération d’émissions acoustiques.

Dispositif selon la revendication 1, la tige de guide
d’'ondes (120) étant formée d’un matériau métalli-
que.

Dispositif selon la revendication 1 ou 2, le capteur
d’émissions acoustiques comportant un premier
capteur (111 ; 211) d’émissions acoustiques dispo-
sé sur une extrémité supérieure de la tige de guide
d’ondes et un deuxiéme capteur (112 ; 212) d’émis-
sions acoustiques disposé sur une extrémité infé-
rieure de la tige de guide d’'ondes.

Dispositif selon'une quelconque des revendications
précédentes :

- le dispositif comportant en outre une couche
(130) d’enrobage configurée pour recouvrir une
surface circonférentielle de latige de guide d’on-
des (120) de telle fagon qu’un écartement soit
formé entre la tige de guide d’'ondes et la couche
d’enrobage, et

- cette couche (140) de génération d’émissions
acoustiques remplissant ledit écartement.

Dispositif selon la revendication 4, la couche (130)
d’enrobage étant formée d’un tuyau a base de rési-
ne.

Dispositif selon la revendication 4 ou 5, la couche
(130) d’enrobage étant scellée pour boucher une
partie d’extrémité inférieure de la tige de guide d’on-
des et présentant une extrémité supérieure de type
ouvert.

Dispositif selon'une quelconque des revendications
précédentes, la couche (150 ; 250) d’enduit étant
formée de ciment.

Procédé de production d’un dispositif de prédiction
d’une possibilité d’effondrement d’une structure sou-
terraine en utilisant un capteur d’émissions acousti-
ques (AE), comportant les étapes consistant a :

produire une tige de guide d’ondes dotée d'une
extréemité allongée destinée a étre insérée dans
un trou de sonde ;
monter une pluralité de capteurs d’émissions
acoustiques sur différentes positions de la tige
de guide d’'ondes ;



10.

1.

13 EP 2 662 709 B1

disposer une couche d’enrobage pour recouvrir
une surface circonférentielle de la tige de guide
d’ondes de telle fagon qu’un écartement soit for-
mé entre la tige de guide d’ondes et la couche
d’enrobage ;

remplir d’'une couche homogéne de génération
d’émissions acoustiques I'écartement formé de
fagon a recouvrir une surface circonférentielle
de la tige de guide d’ondes et

la durcir, la couche (140 ; 240) de génération
d’émissions acoustiques étantformée de résine
époxy ; et

former une couche d’enduit formée sur un exté-
rieur de la couche d’enrobage et sur un extérieur
de la couche de génération d’émissions acous-
tiques pour fixer la tige de guide d’'ondes au trou
de sonde.

Procédé de production selon la revendication 8,
I'étape de disposition de la couche d’enrobage pour
recouvrir la surface circonférentielle de la tige de gui-
de d’'ondes comportant en outre I'étape consistant
a :sceller une extrémité inférieure de la couche d’en-
robage pour boucher une fuite de la couche de gé-
nération d’émissions acoustiques.

Procédé de production selon la revendication 8 ou
9, I'étape de montage de la pluralité de capteurs
d’émissions acoustiques sur différentes positions de
la tige de guide d’ondes consistant a préparer un
évidement sur chaque extrémité parmiune extrémité
inférieure et une extrémité supérieure de la tige de
guide d’'ondes ; a monter un premier capteur d’émis-
sions acoustiques dans un évidement de I'extrémité
supérieure ; et a monter un deuxiéme capteur
d’émissions acoustiques dans un évidement de I'ex-
trémité inférieure.

Procédé de production d’un dispositif de prédiction
d’une possibilité d’effondrement d’'une structure sou-
terraine en utilisant un capteur d’émissions acousti-
ques (AE), comportant les étapes consistant a :

produire une tige de guide d’ondes dotée d'une
extrémité allongée destinée a étre insérée dans
un trou de sonde ;

monter une pluralité de capteurs d’émissions
acoustiques sur différentes positions de la tige
de guide d’'ondes ;

disposer une couche d’enrobage pour recouvrir
une surface circonférentielle de la tige de guide
d’ondes de telle fagon qu’un écartement soit for-
mé entre la tige de guide d’ondes et la couche
d’enrobage ;

remplir d’'une couche homogéne de génération
d’émissions acoustiques I'écartement formé de
fagon a recouvrir une surface circonférentielle
de latige de guide d’'ondes et la durcir, la couche
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(140 ; 240) d’émissions acoustiques étant for-
mée de résine époxy ;

éliminer la couche d’enrobage ;

former une couche d’enduit formée sur un exté-
rieur de la couche de génération d’émissions
acoustiques pour fixer la tige de guide d’ondes
au trou de sonde.
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