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Description

[0001] The present invention concerns a device and a
method for assessing the structural characteristics of
supporting poles installed or sunk in the ground, partic-
ularly supporting poles made of wood, reinforced con-
crete, fiberglass and the like.
[0002] In many rural areas, links with telephone and/or
electrical networks (lines) are of the "overhead" type, i.e.
telephone and/or electrical cables are carried on top of
substantially vertical and sunk in the ground supporting
poles. Said supporting poles are, usually slightly tapered
upwards, present generally circular in cross-section and
are typically made of wood.
[0003] It is often necessary to carry out maintenance
work along a line. Such maintenance work can be
planned over time or can be required occasionally, e. g.
after an unexpected failure of the electrical and/or tele-
phone cables supported by poles. Line maintenance
work requires the intervention of operators who, by using
ladders or crampons, climb to the top of the supporting
poles to carry out the required operations.
[0004] Supporting poles are originally sunk deeply in
the ground and must maintain over time structural char-
acteristics sufficient to allow an operator to climb up to
the top of a pole safely, without risking pole being broken
or overturned, e. g. when its portion sunk in the ground
is not sufficiently firm. Fatal accidents due to a supporting
pole in a line being broken during maintenance work are
unfortunately anything but uncommon.
[0005] In order to avoid serious accidents to operators
and faults in line cables, periodic inspection of the struc-
tural conditions of poles is required. Should poles not
meet pre-determined technical requirements, they must
be replaced.
[0006] In the present description and in the claims, the
term "constraint conditions" of a supporting pole is used
to describe a set of forces exerted on the pole, in order
to keep it in an substantially vertical position, also on
steep and impervious ground. Constraint conditions,
therefore, include both the action exerted on the pole by
the terrain in which it is sunk (the so called ground-level
constraint), and forces applied to the pole by any auxiliary
supporting pole and/or by tension wires suitably applied
to it (the so called ground anchoring system).
[0007] In the present description and in the claims, the
term "material degradation" of a supporting pole is to be
understood to mean degradation of mechanical charac-
teristic features of the material of which the pole is made
of, typically wood, i.e. modulus of elasticity, mechanical
resistance and volume mass, and possibly reduction in
cross-section of the supporting pole actually capable of
withstanding stresses caused, for example, by an oper-
ator climbing to the top of the pole.
[0008] The term "structural degradation" of a support-
ing pole means, instead, any modification in the static
conditions of the pole with respect to its initial installation,
e.g. due to modifications in constraint conditions, and

more particularly modifications in the ground-level con-
straint or in the geometric characteristics of the installed
supporting pole, especially those modifications which re-
sult in a reduction of the pole resisting cross-section.
[0009] That being said, factors which can compromise
the reliability of installed wooden poles, e. g. in telephone
lines, are essentially two: "material degradation", i.e. the
degradation of the wood forming the pole, and "structural
degradation" of the pole.
[0010] "Material degradation" of a wooden pole occurs
with a progressive decay of the wood, e. g. due to attack
by fungi. Such a decay is generally limited to the under-
ground portion of a supporting pole and can also affect
supporting poles perfectly integral and sound above-
ground.
[0011] In so far as the "structural degradation" is con-
cerned, modifications in the constraint conditions or in
the initial geometric conditions can occur, for instance,
owing to incorrect installation of the supporting pole, or
damage to the ground anchoring system (e.g., breaking
of an auxiliary supporting pole), collapse of the ground
in which the pole is sunk, or organic degradation of the
underground portion of the pole.
[0012] All the above mentioned degradation factors
can obviously impair the safety of a supporting pole.
Thus, it is essential to assess the risk an operator, who
is going to climb to the top of a supporting pole to carry
out maintenance work, is running. Such an assessment
should be in "closed form", i.e. it should make it possible
to spot the existence of risk for the operator and the grav-
ity of such risk, independently of the cause or the specific
type of degradation of the pole being assessed.
[0013] There are currently available several (manual
or automated) methods for assessing the structural char-
acteristics of a supporting pole.
[0014] Manual methods of assessment have long been
disclosed, which require shaking a supporting pole being
tested in a direction perpendicular to both the longitudinal
axis of the pole and the direction in which the cables
supported by it extend, in order to ascertain whether the
pole is suitably sunk in the ground. is The pole is, then,
struck with a hammer and to the sound emitted by the
poleis listened to: a dull and hollow sound indicates a
poor state of the pole structure. Then, by digging the soil
at the base of the pole to a depth of about 30 cm, i.e. in
the area where pole can more easily decay, the state of
preservation of the wood is visually ascertained.
[0015] Other methods involve, instead, the use of au-
tomatic devices. The method developed by the Swiss
Federal Institute of Technology in Lausanne provides for
the of e. g. a device, termed POLUX that by means of
two suitably shaped electrodes which are inserted into
the supporting pole being assessed at ground level
measures the force of penetration exerted by the device
while the two electrodes are inserted and the degree of
humidity of the pole wood. The force of penetration is
correlated with wood density, and thus with the resist-
ance of the supporting pole to bending stress applied to

1 2 



EP 2 350 637 B1

3

5

10

15

20

25

30

35

40

45

50

55

the pole, e. g. by the operator while climbing the pole,
whereas the degree of humidity is correlated with the
extent of biological decay of wood fibers.
[0016] According to another well-known method, a de-
vice, commercially known under the name of RESISTO-
GRAPH® (distributed by RINNTECH of Heidelberg, Ger-
many), is employed which is suitable for recording the
wood resistance to penetration of a suitably shaped drill
bit, said drill bit rotating and advancing in the wood at a
constant speed. The wood resistance to the drill bit pen-
etration is correlated with structural characteristics of the
pole. Other known methods are described in
WO2007/052239 A2 and in EP 0379622 A1.
[0017] Another known method requires the use of a
device termed POLESCAN (manufactured by IAMSL
Ltd., New Zealand), which makes it possible to test a pole
by means of ultrasound probes positioned at the base of
the supporting pole being assessed.
[0018] Such manual procedures have the disadvan-
tage of being subjective, since assessment of pole char-
acteristics depends on subjective evaluation by the op-
erator. Bearing in mind that in order to carry out mainte-
nance operations of a line an operator has to climb the
poles, understandably enough often he is willing to be
strict in his assessment, and as a consequence about
20% of the poles classified as "to be replaced" are still
in good condition, i. e. having structural characteristics
meeting pre-established technical requirements of a high
degree of safety.
[0019] In so far as the methods employing the above
mentioned automatic devices are concerned, they have
the disadvantage of relying on measurements which, al-
though objective, regard exclusively the assessment of
the wood conditions, and do not consider the integrity of
the geometric characteristics or the ground-level con-
straint of the pole.
[0020] In addition, as these methods are based only
on local examinations, they measure the structural prop-
erties of a wooden pole only at a pole point or area where
these measurements are made, and thus they are not
representative of the whole structure of the supporting
pole.
[0021] Another drawback of automatic methods is that
they use relatively large devices, too heavy and cumber-
some for an operator who has to move along the line,
between one pole and the next, for example in wooded
or cultivated country.
[0022] Another drawback of the methods known in the
art is that they do not provide any evidence of an executed
test. In case of fault along a line or an accident to the
operator, it is, indeed, desirable and advantageous for
the company responsible for the maintenance along that
line to be able to prove that the assessment and planned
maintenance of the poles in the line was carried out in
an accurate and punctual way.
[0023] Not the last drawback of known methods, both
manual ones and those involving the use of devices such
as RESISTOGRAPH® and POLUX, is that they are in-

vasive, with the risk of compromising the structural char-
acteristics of a pole being measured, as they require, e.
g. removal of a sample of pole material, or drilling holes
in the supporting pole.
[0024] Thus, the main object of the present invention
is to provide a method and a device for detecting struc-
tural characteristics of a supporting pole, in which global
characteristics of the pole under assessment, i.e., those
regarding its entire structure, are measured, not only
those concerning the area around a small portion of the
supporting pole where the measurement is made.
[0025] Still another object of the present invention is
to provide a method and a device for the assessment of
a supporting pole which produces an evidence of the
executed assessment/measurement of the structural
characteristics of the pole.
[0026] A further object of the present invention is that
of providing a method of assessment of a supporting pole
which makes it possible the use of a light detecting device
small in size.
[0027] Another object of the present invention is to pro-
vide a method of assessment of a supporting pole de-
signed to optimize the time schedule of maintenance op-
erations on supporting poles in a line.
[0028] A further object of the present invention is that
of providing a method of assessing the structural char-
acteristics of a supporting pole which is simple and easy
to carry out.
[0029] A last object of the present invention is to pro-
vide a device for assessing structural characteristics of
a supporting pole which can be manufactured at com-
petitive costs.
[0030] According to a first aspect of the present inven-
tion, there is provided a method of automatically assess-
ing the structural characteristics of a supporting pole sunk
in the ground as disclosed in claim 1.
[0031] According to another aspect of the present in-
vention there is provided a device for carrying out the
method of automatically assessing structural character-
istics of a supporting pole sunk into the ground, according
to any claim from 1 to 11, as disclosed in claim 12. Further
preferred embodiments are disclosed in the accompany-
ing dependent claims.
[0032] Further features and advantages of the present
invention will appear more clearly in the following de-
scription of two currently preferred embodiments, given
exclusively for non-limiting and illustrative purposes, with
reference to the attached drawings, in which:

Figure 1 shows a perspective view slightly from
above, of a device according to the present inven-
tion;
Figure 2 illustrates a block diagram showing the com-
ponents of the device of Figure 1, according to a first
embodiment of the invention;
Figures 3a and 3b illustrate block diagrams of two
programmable control units (the main one in Fig. 3a
and an auxiliary one in Fig. 3b), which belong to the
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device of the present invention according to a second
embodiment of the invention;
Figures 4a and 4b show a flow diagram of the main
steps of the method according to two different em-
bodiments of the present invention;
Figures 5a and 5b illustrates two flow diagrams con-
cerning data entry and storage according to two dif-
ferent embodiments of the present invention;
Figures 6a and 6b show two flow diagrams on the
storage and processing of a signal measured by an
acceleration meter according to two different embod-
iments of the present invention; and
Figures 7a and 7b show two flow diagrams on data
presentation, according to two different embodi-
ments of the present invention.

[0033] In the accompanying drawings, parts or com-
ponents identical or similar have been assigned the same
reference numerals.
[0034] Referring first to Figures 1 and 2, it will be noted
that a device for assessing a supporting pole P is gen-
erally indicated by 1 and comprises a programmable con-
trol unit 2, housed in a supporting structure 3, which struc-
ture is advantageously shaped as a housing box.
[0035] The housing box or case 3 is provided with an-
choring mechanisms, e. g. elastic belts 4 which, in use,
are designed to encircle a supporting pole P being tested
at a height H from the ground. The housing box 3 typically
has one of its outer faces 5 which, in use, remains in
contact with the supporting pole P. The programmable
control unit 2 in the housing box 3 has at face 5 a sensor
means, preferably an acceleration meter or accelerom-
eter 6, suitable for generating an electrical signal s(t) in
response to accelerations of pole P caused by a mechan-
ical stress (one or more blows) given to the external sur-
face of the pole, e. g. a blow struck with a hammer or
mallet by an operator.
[0036] The acceleration meter or sensor means 6 is
electrically connected to a data processing card (7),
which can be powered, e. g. by rechargeable batteries 8
of Li-lo type . The data processing card 7 is designed to
receive the electrical signal s(t) measured by sensor
means 6 and send it to a memory 9, where it is stored.
The electrical signal s(t) can be then (pre)processed by
the data processing card 7 and (pre)processing results
can be stored in memory 9.
[0037] Advantageously, in the programmable control
unit 2 there is provided an entry port 10, e.g. a USB port,
electrically connected to both data processing card 7 and
battery 8. Said entry port 10 is designed to preferably
establish an electrical connection between battery 8 and
an external electrical network, in order to recharge the
battery. In addition, entry port 10 electrically connects
memory 9 to programmable control unit 2, e. g., by an
outer data processing unit (not shown in the drawings),
in which signal s(t), previously stored in memory 9, can
be transferred and further processed.
[0038] Data processing card 7, which is designed to

control (by sending suitable electric signals) all the com-
ponents of programmable control unit 2, to which it is
electrically connected, also comprises access means,
e.g., a keyboard 11 and a displaying means (e.g., a dis-
play 12), through which an operator can enter (and thus
memorize) and view, respectively, data (e.g., in alpha-
numerical format) regarding a supporting pole P being
tested. These data are typically: the height of the pole
(usually indicated on a plaque secured to the surface of
the supporting pole with other specific geometric char-
acteristics of the pole), diameter of the pole cross-sec-
tion, as measured at height H, and further optional infor-
mation, such as presence of visible cracks in the pole,
provision of any auxiliary pole as a support for pole P
being assessed, the identification code of the operator
testing the pole, data and time of assessment, etc.
[0039] The programmable control unit 2 also includes
two indicator means, e.g., using LEDs, designed to show
a certain number of conditions of the unit itself. More
particularly, a first indicator means comprises so called
"assessment LEDs" 13, which generate a signal light in
response to processing of a signal s(t) acquired by sensor
means 6, such processing being carried out by the data
processing card 7 to indicate whether the supporting pole
P being assessed complies with technical specifications
(LED OK shows green light), or not (LED NOK shows
red light).
[0040] The second indicator means, or "auxiliary"
group 14, comprises LEDs which light up at certain op-
erating conditions, such as the turning on of the device,
the establishment of a link to an external data processing
unit through entry port 10, low level of battery 8, etc.
[0041] With particular reference to Figure 2, it will be
noted that an auxiliary memory 15, such as an ordinary
SD card, is optionally provided in the programmable con-
trol unit 2, the memory 15 being designed to store large
quantities of data regarding, for example, any pole as-
sessment carried out by an operator over a certain time
interval (one month, one year, etc.).
[0042] It will be noted that an auxiliary memory 15 of
this type has the advantage of being easily removable
from the processing control unit 2, and thus a great quan-
tity of data stored therein can be further processed even
after assessment of a specific pole P, example. g., by an
external data processing unit or computer (not shown in
drawings), obviously equipped with a suitable reader for
the auxiliary memory 15.
[0043] Thus, starting from data stored in memory 15,
graphs can be advantageously developed, various kinds
of statistical studies can be carried out, and detailed anal-
yses can be made.
[0044] Programmable control unit 2 also includes a po-
sition detecting device 16, e. G. a GPS which, when ac-
tivated, is designed to detect absolute coordinates of the
device 1, and thus of the supporting pole P to which de-
vice 1 is applied, with a negligible margin of error for this
type of applications. Advantageously, geographical co-
ordinates measured by device 16 can be stored in mem-
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ory 9 of the programmable control unit 2 together with
data of the supporting pole P being assessed, the date
and time of the assessment (as already indicated above),
the identification code of the operator who has carried
out the assessment, etc. Any such data can, advanta-
geously, provide proper evidence of both the presence
at the site of a given operator and the executed assess-
ment of a pole P. As mentioned above, after an accident,
the maintenance company could be bound to provide
evidence of the assessment/maintenance work carried
out on a supporting pole P along a certain line. With this
type of device, such evidence can be produced very rap-
idly and fully free of errors..
[0045] The programmable control unit 2 is also advan-
tageously equipped with a receiver/transmitter 17, e. g.
one employing radio waves, designed to exchange in
real time if so desired with a remote unit 1, e.g., a cen-
tralized remote data processing unit located even at great
distance, any data concerning operator’s assessments,
including date and time of the assessment of a pole P,
the electrical signal s(t) recorded by sensor means 6,
additional data (presence of cracks in the pole, etc.), as-
sessment results (OK, or NOK), data on the operator who
carried out the pole assessment, and so on.
[0046] The advantages of being in a position of trans-
mitting, and thus carrying out group processing of data
concerning poles P of one or more lines, are as numerous
as obvious. These advantages include the possibility of
obtaining, in an obvious manner for the skilled person, a
prediction index regarding complying with safety speci-
fications of a pole so that it will be possible to optimize
planning of pole assessment in a line, e. g. by postponing
assessment of poles expected to comply with the re-
quired safety specifications for at least a few years, and
to plan instead more frequent checks on supporting poles
which, although already checked and found to be "satis-
factory", barely meet safety standards.
[0047] With reference to Figures 3a and 3b, it will be
noted that device 1 of the present invention can comprise,
according to a second embodiment of the present inven-
tion, two programmable control units: a main one, shown
in Figure 3a ,and an auxiliary one illustrated in Figure 3b.
[0048] According to this second embodiment, the
housing box 3 of device 1 as applied, in use, to a pole P
being assessed at a height H from the ground preferably
includes the main programmable control unit 2a.
[0049] Similarly to programmable control unit 2 of Fig-
ure 2, the main programmable control unit 2a comprises
a data processing card 7a, e. g. powered by battery 8a,
and designed to control (by sending control signals and
receiving/processing response signals) any device elec-
trically connected to it, i.e., an acceleration meter or sen-
sor means 6, a memory 9a, two indicator or signaling
means 13 and 14 (e.g., LEDs), and one receiver/trans-
mitter 17a.
[0050] According to this second embodiment, the data
processing card 7a is designed only to pre-process elec-
trical output signal s(t) from the acceleration meter 6.

Such pre-processing is e. g. designed to reduce back-
ground noise and reckoning, in a obvious manner for the
skilled person, computational parameters to be used for
subsequent processing of signal s(t). Other functions of
these components are the same as those briefly de-
scribed with reference to Figure 2.
[0051] With reference, instead, to Figure 3b, it will be
noted that the auxiliary programmable control unit 2b,
such as a hand-held computer, comprises a data
processing card 7b, also powered by a battery 8b, and
is designed not only to control any device electrically con-
nected to it, but also and especially to process signals/da-
ta from the receive/transmitter 7b.
[0052] The card 7b is also designed to process data
which are stored in memory 9b and were entered by the
operator through access keyboard 11 or were acquired
automatically by devices electrically connected to card
7b, e. g. the position detecting device 16, already de-
scribed with reference to Figure 2.
[0053] More particularly, according to this second em-
bodiment, the receiving/transmitting device 17a of the
main programmable control unit 2a is designed to send,
example. g. through radio waves or infrared radiation,
the electrical signal s(t) detected by sensor means 6, or
in any case its pre-processed version, to the auxiliary
programmable control unit 2b. Signal s(t) is received by
the receiver/transmitter 17b of the auxiliary programma-
ble control unit 2b and processed by the data processing
card 7b together with other data stored in memory 9b.
[0054] Besides the position detecting device 16, the
programmable control unit 2b optionally comprises a dig-
ital camera 19, e. g. of the type commonly incorporated
in cell-phones, the camera being used by an operator to
photograph the pole to be assessed.
[0055] Data processing card 7b is designed to perform
also the analysis of the photograph/digital image ac-
quired by camera 19. More particularly, by processing
the digital photograph taken by the operator, it is possible
to automatically retrieve both the diameter of the cross-
section of pole P at height H at which device 1 is applied,
and the entire height of pole P to be evaluated, as well
as other data, such as the degree of tilt of the photo-
graphed pole P with respect to the ground, etc.
[0056] The receiving/transmitting device 17b is also
advantageously designed to send the results of the
processing of signal s(t) (carried out by card 7b) to re-
ceiver/transmitter 17a of the main programmable control
unit 2a. Such results, together with other data stored in
memory 9b, can also be optionally transmitted to a re-
mote unit 18, as illustrated in Figure 2.
[0057] The auxiliary programmable control unit 2b also
comprises a displayer 12, like that illustrated in Figure 2,
designed to visualize any data regarding the assessment
of a pole P.
[0058] Lastly, both programmable control units 2a and
2b advantageously comprise entry ports 10a and 10b,
as those described with reference to Figure 2.
[0059] The operation of a device 1 for assessing a sup-
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porting pole, according to the above described first em-
bodiment, is very simple and reliable, and illustrated in
flow diagrams of Figures 4a, 5a, 6a and 7a.
[0060] Figure 4a shows the main steps of the method
of pole assessment according to the present invention.
More particularly, the initial step of the method (step 100)
comprises data entry and storage of data on the support-
ing pole P being assessed in the programmable control
unit 2.
[0061] Subsequently, at step 200, the device 1 is suit-
ably attached to the supporting pole P (in a convenient
manner by means of elastic belts 4) at a height H from
the ground. It will be noted that the order in which steps
100 and 200 are carried out is unimportant, i.e., step 200
(attachment of device 1 to the surface of the supporting
pole P being assessed) can be carried out before the
data entry step 100, without altering the result of the
method according to the present invention.
[0062] In the next step, step 500, a blow is applied to
the pole which is thus caused to oscillate around its ver-
tical axis, the oscillations gradually decreasing until they
disappear after some time.
[0063] Oscillation of pole P or, rather, the variation in
time of the oscillation speed (acceleration) of the pole P,
is measured by sensor means 6 in step 600, and is trans-
lated into an electrical signal s(t) which is processed by
the data processing card 7 that, in response to said
processing, generates at least one output signal. The
output signal from data processing card 7 is then sent to
displayer 12 and to LED indicator group 13. In response
to such signal, the displayer 12 displays a suitable mes-
sage (step 700), thus informing the operator whether the
pole P meets pre-established safety requirements (tech-
nical specifications), whereas the indicator group 13 gen-
erates a signal light by lightening one of the LEDs (green
light: OK; red light, NOK). It was experimentally found
that the modes of oscillation of a pole are correlated both
to its structural characteristics and to the solidity of its
ground-level constraint, and can thus conveniently rep-
resent a global objective (not concerning a mere point or
zone) parameter for the assessment thereof.
[0064] Together with step 700 (display of results), any
data concerning the pole P assessment can optionally
be sent through receiver/transmitter 17 to a remote unit
18 where, as already described above, they are stored
and possibly further processed.
[0065] The main steps of the above described method
are described in greater detail down below.
[0066] Details of step 100 on data entry regarding the
supporting pole are shown in the flow diagram of Figure
5a. In a first step 101, the operator manually measures,
example. g. with a flexible measuring tape, the diameter
of the supporting pole at a given reference height H from
the ground, at which device 1 is then attached. Such
measurement result is entered in the programmable con-
trol unit 2 through keyboard 11 and stored in memory 9.
In step 102, besides the diameter value of pole P, the
operator also enters and stores in memory 9 the total

height of pole P being assessed, that can be read on a
plaque secured to the pole. In step 103, by means of
keyboard 11, the operator can optionally store in memory
9 other optional data (see above) - example. g., his iden-
tification code, date and time of assessment, indications
on visible cracks in the pole, existence of any auxiliary
poles for the supporting pole, etc.
[0067] Subsequently, the operator will activate a posi-
tion detecting device (step 105) and, in step 106, absolute
coordinates of the position of device 1 (approximately
coinciding with those of pole P being assessed) are
stored in memory 9 of the programmable control unit 2 .
[0068] At this point, step 200, the operator applies de-
vice 1 to an area on the surface of pole P at height H. In
this step, the device is preferably applied to the surface
of the pole, in such a manner that face 5 of device 1
designed to be in contact with pole P is located along the
orthogonal projection on the pole of the overhead cables
supported by the pole. In so far as the height H with re-
spect to ground level, at which device 1 is applied, is
concerned, such height will be chosen by the operator in
such a way that the application of device 1 is comfortable
and does not require the use of ladders or the like. It will
be easily understood that such height H will range ap-
proximately between 1 and 2 meters.
[0069] The operator may advantageously be provided
with a stiff measuring stick A, of pre-determined length,
e. g., 1.5 meters, so that device 1 can always be applied
by the operator at the same height H with respect to the
ground, i.e., the length of the measuring stick A.
[0070] The use of the measuring stick A has two ad-
vantages: firstly, the method becomes "standardized",
i.e., it does not depend on the operator subjectivity, so
that assessment results are more easily comparable with
one another; secondly, the depth to which supporting
pole P is sunk into the ground can be ascertained. The
plaque bearing the structural characteristics of pole P is,
in fact, always applied by the pole producer at the same
height with respect to the bottom end of the pole itself.
Thus, as the height at which the plaque is applied is
known, and the distance between its point of attachment
and height H at which device 1 is applied is also known,
the depth to which pole P extends underground can be
estimated.
[0071] Once the device 1 has been applied to the sur-
face of a supporting pole P, the operator strikes a blow
to the pole (step 500), e. g. with a mallet. The blow is
struck approximately at the level of device 1 and at an
angle substantially perpendicular to both the direction of
the overhead cables carried by the supporting pole P and
its longitudinal axis. Thus, the consequent oscillation of
pole P with respect to its vertical axis is less damped in
time and, therefore, more easily detectable by sensor
means 6. Obviously, the blow has to be struck with a
minimum of sufficient force in order to generate an oscil-
lation correctly detectable by sensor means 6. The skilled
person will easily understand that data processing card
7, once signal s(t) is stored in memory 9, will check the
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amplitude of that signal s(t) and, if necessary, will gen-
erate an error message should the signal not be of suf-
ficient amplitude to be correctly processed, and step 500
must be repeated.
[0072] In so far as step 600 on storage and processing
of signal s(t) detected by sensor means 6 is concerned,
this step is illustrated in the flow diagram of Figure 6a.
Signal s(t) is stored in memory 9 in step 601 and, if the
measurement was not carried out properly (step 602),
LED indicator group 14 is activated (step 603) in a suit-
able manner. After that, the system returns to step 500.
[0073] If signal s(t) has been correctly acquired, in step
604 data processing card 7 processes the Fast Fourier
Transform (FFT) of signal s(t), which is thus converted
into the frequency domain. In step 605, values of the first
three modes or frequencies (f1, f2 and f3) of the frequency
domain signal (referred to as S(f)) are identified.
[0074] The pole is assessed by comparing, at step 606,
frequency values f2 and f3 and frequency ratio f2/f3 with
suitable threshold values. Oscillation frequencies of a
supporting pole P are correlated, as mentioned above,
to the structure of the material of which the pole is made
and the solidity of its ground-level constraint.
[0075] A supporting pole P is considered to comply with
the requirements if all three compared values (f2, f3, f2/f3)
are higher than threshold values.
[0076] As to the threshold values, frequency intervals
outside which a pole is classified as "not complying with
standards" have been determined by computerized sim-
ulation studies of stresses a wooden supporting pole P
undergoes while an operator climbs up to the pole top.
The intervals determined by the simulation (threshold val-
ues 6 tolerances) have been subsequently validated by
laboratory experiments designed to assess the resist-
ance to bending stress of 20 wooden supporting poles
and to obtain a model linking the modulus of elasticity of
a pole to its breaking point, starting from: the diameter
of the pole P at the height H of application of the device
1, the overall pole height, and the oscillation frequencies
of the pole after being struck. Half of these 20 poles 10
was previously classified by a maintenance operator as
"in good condition" and the other half was classified as
in need of being replaced.
[0077] The threshold values were then refined by more
than 100 "field" assessments on supporting poles P, and
by comparing the results obtained by applying the meth-
od and a device according to the present invention with
the results the manual assessment by an operator.
[0078] Threshold values as determined above are spe-
cific for the material the poles are made of (in the specific
case, pine or chestnut wood), and also depend on spe-
cific geometric characteristics of the poles and degree of
rigidity of the constraints which the poles are subjected to.
[0079] In any case, threshold values for supporting
poles made of materials other than wood, e.g., concrete,
can be determined in the same way.
[0080] Going back to the method implemented by de-
vice 1, after comparison at step 606, at step 607 the re-

sults are stored in the memory 9 and data processing
card 7 sends an output signal to indicator means 13 which
generates a signal light (step 701, Fig. 7a) according to
the received signal.
[0081] More particularly, if the supporting pole P com-
plies with technical standards, the green LED lights up
(step 702); otherwise the red LED lights up (step 703).
[0082] Optionally, a suitable message for the operator
can be displayed on display 12 every time an indicator
(13 or 14) is activated. This option is not shown in the
drawings.
[0083] The operation of the device according to the
second embodiment of the present invention is now de-
scribed, mainly highlighting the differences with respect
to the operation of the above disclosed first embodiment.
Such an operation is illustrated in flow diagrams in Fig-
ures 4b, 5b, 6b, and 7b.
[0084] Likewise Figure 4a, Figure 4b illustrates the
main operation steps of the operation of the device ac-
cording to the present invention. At steps 100 and 200,
supporting pole data are entered and stored, and the
device 1 is attached to the surface of a pole P being
assessed. As already mentioned with reference to the
first embodiment, the order of execution of these two
steps is irrelevant - in theory, such steps can also be
carried out at the same time if, for example, the assess-
ment of the pole is carried out by two operators. One
operator can apply the device to the supporting pole be-
ing assessed and, in the meantime, the other can enter
pole data to the auxiliary programmable control unit 2a
by means of keyboard 11.
[0085] Once these two steps are completed, at step
400 connection by radio or infrared radiation is estab-
lished between the main programmable control unit 2a
and the auxiliary programmable control unit 2b. A skilled
person in the art will understand how establishing of the
connection between programmable control units 2a and
2b can be signaled to the operator(s) by generating a
suitable control signal from data processing cards 7a and
7b. In response to such a signal, e. g., the LEDS of indi-
cator group 14 on main programmable control unit 2a will
light up and an appropriate message is visualized on the
display means of the auxiliary control unit 2b.
[0086] Step 400 is followed by a step 500 concerning
the application of a blow to the pole, a step 600 dealing
with storing and processing of the signal detected by the
accelerometer on the main programmable control unit
2a, and a final step 700 where the results are displayed.
Step 700 is optionally executed at the same time as step
800, step 800 concerning the transmission of said results
and data stored in memories 9a and 9b to a remote data
processing unit 18.
[0087] In more detail, at step 100 shown in Figure 5b
the operation of entering data concerning a pole P is part-
ly manual and partly automated. More particularly, at step
105, the position detecting device is energized (by send-
ing a suitable control signal), and automatically acquires
the absolute coordinates of the auxiliary programmable
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control unit 2b. The operator, either in the mean time or
subsequently, can lean the measuring stick A (described
above) against the supporting pole P (step 107), in such
a manner that one end of measuring stick A is in contact
with the ground. The operator then takes a digital photo-
graph with camera 19 of the auxiliary programmable con-
trol unit 2b. At step 109, the image acquired and stored
in memory 9b is processed and the diameter of the sup-
porting pole P at the upper end of measuring stick A and
the overall height of pole P being assessed is obtained.
[0088] Optionally, the operator can load optional pole
data unit 2b through keyboard 11., as above pointed out.
[0089] Once all these operations have been complet-
ed, at step 110 all the acquired data are stored in memory
9b.
[0090] At step 100, or either immediately before or im-
mediately after, the device 1 is applied to the surface of
the pole P (step 200) at the upper end of the measuring
stick A and preferably, as noted above, in the direction
of the orthogonal projection on the pole of the overhead
cables carried by the pole. During step 400, a connection
is established between programmable control units 2a
and 2b by means of respective receiver/transmitters 17a
and 17b which exchange suitable identification signals
in any suitable manner, as it is well-known for a skilled
person. After identification between the two units, the re-
ceiver/transmitter 17a enters a "transmission" mode and
the receiver/transmitter 17b enters a "reception" mode.
[0091] At this point, at step 500, the operator strikes a
blow against the supporting pole P being assessed, as
already described in connection with the first embodi-
ment.
[0092] In so far as step 600 concerning storage and
processing of electric signal s(t) detected by accelerom-
eter 6 in the main programmable control unit 2a, this sig-
nal is stored in memory 9a and pre-processed by data
processing card 7a. Card 7a generates a suitable output
signal (that codifies therein also the signal s(t) detected
by the accelerometer 6) which is transmitted (step 608)
to the receiver/transmitter 17a, and from receiver/trans-
mitter 17a is forwarded to receiver/transmitter 17b in the
auxiliary programmable control unit 2b, where it is stored
in memory 9b, while awaiting for being further processed.
[0093] Data processing card 7b also checks, in any
suitable way easily understandable by a skilled person,
the quality of the signal acquired by the accelerometer 6
(step 602). If the signal is not acquired correctly, at steps
603 and 609, the data processing card 7b sends appro-
priate output signals both to the display 12 on the auxiliary
unit 2b, which visualizes a suitable error message, and
to the receiver/transmitter 17b (now in "transmission"
mode), which sends such output signal to the receiv-
er/transmitter 17a (in "reception" mode) of the main pro-
grammable control unit 2a, where the LEDs of the indi-
cator means 14 are thus suitably lightened.
[0094] If instead the signal has been acquired correct-
ly, at steps 604, 605, and 606, data processing card 7b
computes the FFT of the signal, identifies the first three

modes, or proper frequencies (f1, f2 and f3) of the signal,
and compares the values of f2, f3 and f2/f3 with the thresh-
old values determined as described above. The result of
this comparison is then stored in memory 9b.
[0095] In so far as visualization of results (step 700) is
concerned, the data processing card 7b codifies such
results in a suitable output signal and sends such signal
(steps 704 and 705) via receiver/transmitter 17b and 17a
also to the main programmable control unit 2a where, in
response to such signal, suitable LEDs of the indicator
means 13 light up (steps 702 and 703). In the auxiliary
programmable control unit 2b, instead, the output signal
generated by data processing card 7b is sent to the dis-
play 12 which, in response, turns green (step 703), if the
result of the assessment is positive (pole P complies with
standards), or red (step 706) if it is negative (pole P does
not comply with standards).
[0096] The device and the method of pole assessing
as described above may be subjected to many modifica-
tions and variations within the scope as defined in the
claims.
[0097] Thus, for instance, the device 1 according to
the second embodiment can comprise one programma-
ble control unit 2a including all the components of pro-
grammable control unit 2 according to the first embodi-
ment.
[0098] Moreover, device 1 can comprise a hammer,
whose handle has its free end mounted for rotation on a
hinge pin secured to the belt anchoring mechanisms 4
at an angular distance of about 90° with respect to the
housing box 3. Once the device 1 has been attached to
the pole by means of its elastic belts 4, the hinged end
of the hammer handle in removably armed with any suit-
able type of arming means easily available to a skilled
person, in a "waiting" position by means of suitable lock-
ing means (e.g., a hammer linkage). In such "waiting"
position, the mallet is positioned with its handle substan-
tially parallel to the longitudinal axis of the supporting
pole fully above the elastic belts 4.
[0099] At step 500, once the hammer lever has been
activated and thus unlocked, the mallet experience an
angular excursion, e. g. due to gravity only, of about 180°
between its upper waiting position and its lower working
or striking position, where the mallet is located completely
below the elastic belts 4.
[0100] It will be noted that, in a configuration of this
type, the striking step 500 of the pole being assessed is
advantageously standardized.

Claims

1. A method of non-invasively and automatically as-
sessing global structural characteristics of a support-
ing pole sunk in the ground, the method comprising
the following operational steps:
acquiring data on the supporting pole being as-
sessed (step 100), the acquiring comprising estab-
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lishing an overall height and diameter of a cross-
section of the pole (steps 101,102,110), the diameter
being measured at a pre-established height of the
pole above ground;

- striking at least one blow against said pole (step
500) to generate pole oscillations; detecting the
pole oscillations generated by said at least one
blow;
- analyzing detected pole oscillations to deter-
mine at least one significant parameter in an os-
cillation trend (step 600); and
- comparing said at least one significant param-
eter with pre-established threshold values to ob-
tain a conformity-non-conformity index related
to pole characteristics (step 606), character-
ized in that said at least one significant param-
eter is a modulus of elasticity of said pole and
said threshold values are calculated based on
a model linking said modulus of elasticity to a
breaking point of said pole, starting from said
overall height of said pole, and further compris-
ing a operational step of detecting position co-
ordinates of the pole.

2. A method according to claim 1, characterized in
that said overall height and diameter of said cross-
section of said supporting pole is obtained by a
processing (step 109) of an image acquired by a dig-
ital camera (19).

3. A method according to claim 1, characterized in
that said acquiring step (step 100) is performed by
at least one position detecting device and comprises
the steps of: activating the position detecting device
(16) and establishing the position thereof (step 105);
and storing said position (step 106,110) in a memory
(9,9b).

4. A method according to claim 1 to 3, characterized
in that said acquiring step (step 100) includes de-
tecting optional data comprising an identification
code of an operator assessing the pole, and the date
and time of assessment of the pole.

5. A method according to claim 1 to 4, characterized
in that said pre-established threshold values are cor-
related with a stiffness degree of constraints to which
said pole is subjected.

6. A method according to claim 1 to 5, characterized
in that said constraints for said pole comprise a
ground anchoring system.

7. A method according to claim 1 to 6, characterized
in that said striking of at least one blow to said pole
takes place in a direction orthogonal to both the lon-
gitudinal axis of the pole and the overhead cables

carried at the top of said pole.

8. A method according to claim 1 to 7, characterized
in that said striking of at least one blow to said pole
takes place approximately at a pre-established
height from ground.

9. A method according to claim 1 to 8, characterized
in that it further comprises: at least the application
to said pole of at least one device for measuring pole
oscillations generated by the at least one blow struck
there against, and said application of said at least
one device occurs in an area of the surface of the
pole along one direction substantially corresponding
to the orthogonal projection on the pole of the over-
head cables at the top of the pole and at a pre-es-
tablished height (H) from ground.

10. A method according to claim 1, 8 and 9, character-
ized in that said pre-established height is approxi-
mately 1.5 meters.

11. A method according to any claim 1 to 10, charac-
terized in that said step of detecting pole oscillations
generated by said at least one blow comprises trans-
mitting said detected data and said detected oscil-
lations to at least one auxiliary programmable control
unit.

12. A device specially adapted to implement the method
of automatic assessing structural characteristics of
a supporting pole sunk in the ground according to
any claim 1 to 11, the device comprising a support
structure (3) equipped with anchoring members de-
signed, in use, to keep said support structure in con-
tact with the surface of said pole at a height (H) from
ground, and at least one programmable control unit
(2) supported by said support structure (3) and in-
cluding: at least one sensor (6) configured to meas-
ure pole oscillations in response to the at least one
blow struck by a striking means against the pole and
to generate at least one electrical signal correlated
with the trend of detected oscillations; at least one
data processing card (7) configured to process said
at least one electric signal to determine at least one
parameter correlated with the detected oscillation
trend and to generate at least one output signal; and
at least one indicator (13) configured to be energized
in response to said at least one output signal, char-
acterized in that said at least one programmable
control unit (2) comprises at least one position de-
tecting device (16) configured to detect the position
coordinates thereof, and at least one memory (9,9b)
for storing said position and in that the data process-
ing card (7) is connected to access means (11) al-
lowing an operator to enter height and cross section
diameter data of the pole to be assessed, said data
in order to be used by the at least one programmable
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control unit (2), through a model linking modulus of
elasticity of the pole to be assessed to its breaking
point, on the basis of said data and the oscillation
frequencies of the pole after being struck when in
use.

13. A device according to claim 12, characterized in
that said at least one position detecting device (16)
comprises a GPS.

14. A device according to claim 12 or 13, characterized
in that it comprises at least one auxiliary program-
mable control unit (2b) comprising at least one digital
camera.

15. A device according to any claim 12 to 14, charac-
terized in that it further comprises a striker config-
ured to strike the at least one said pole, said striker
comprises: a mallet having its free end pivoted on a
hinge pin secured to said anchoring members at an
angular distance of about 90° with respect to the sup-
port structure and configured to rotate through about
180° between an upper waiting position, where said
mallet is completely above said anchoring members,
and a lower working position, where said mallet is
fully below said anchoring members.

Patentansprüche

1. Verfahren zur nichtinvasiven und automatischen Be-
stimmung der strukturellen Gesamtmerkmale eines
in den Boden eingeschlagenen Stützmastes, wobei
das Verfahren folgende Operationen umfasst:

- Erfassen von Daten auf dem Stützmast (Ope-
ration 100), wobei die Erfassung die Bestim-
mung einer Gesamthöhe und eines Durchmes-
sers eines Querschnitts des Mastes (Operatio-
nen 101, 102, 110) umfasst, wobei der Durch-
messer wird gemessen auf einer vorbestimmten
Höhe des Mastes über dem Boden;
- Aufbringen mindestens einen Schlag gegen
den Mast (Operation 500), um Schwingungen
des Mastes zu erzeugen;
- Erfassen die Schwingungen des Mastes, die
durch mindestens einen einzigen Schlag er-
zeugt werden;
- Analysieren die erfassten Schwingungen des
Mastes, um mindestens einen signifikanten Pa-
rameter bei einer Neigung der Schwingungen
zu bestimmen (Operation 600); und
- Vergleichen mindestens einen einzelnen sig-
nifikanten Parameter mit vordefinierten Schwel-
lenwerten, um einen Konformitäts-Nicht-Kon-
formitäts-Index in Bezug auf die Eigenschaften
des Mastes zu erhalten (Operation 606), der da-
durch gekennzeichnet ist, dass mindestens

ein signifikanter Parameter ein Elastizitätsmo-
dul des Mastes ist und die Schwellenwerte wer-
den auf der Grundlage eines Modells berechnet,
das den Elastizitätsmodul ausgehend von der
Gesamthöhe des Mastes mit einer Bruchstelle
des Mastes verbindet und auch eine Operation
zum Erfassen der Positionskoordinaten des
Mastes enthält.

2. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die gesamten Höhe und Durchmes-
ser des Querschnitts des Stützmastes durch Verar-
beiten (Operation 109) eines von einer digitalen Vi-
deokamera (19) aufgenommenen Bildes erhalten
werden.

3. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Erfassungsoperation (Operation
100) mittels mindestens einer Positionserfassungs-
vorrichtung ausgeführt wird und folgenden Operati-
onen umfasst: Aktivierung der Positionserfassungs-
vorrichtung (16) und Bestimmung seiner Position
(Operation 105); und Speichern der Position (Ope-
ration 106, 110) in einem Speicher (9, 9b) .

4. Verfahren nach Ansprüchen 1 bis 3, dadurch ge-
kennzeichnet, dass die Erfassungsoperation (Ope-
ration 100) die Erfassung von optionalen Daten um-
fasst, die einen Identifikationscode eines Bedieners
umfassen, der den Mast mit Datum und Zeitpunkt
der Definition des Mastes definiert.

5. Verfahren nach Ansprüchen 1 bis 4, dadurch ge-
kennzeichnet, dass die vorbestimmten Schwellen-
werte mit einem Grad an Steifheit der Spannungen
korreliert sind, denen der Mast ausgesetzt ist.

6. Verfahren nach Ansprüchen 1 bis 5, dadurch ge-
kennzeichnet, dass die Spannungen des Mastes
ein Verankerungssystem am Boden umfassen.

7. Verfahren nach Ansprüchen 1 bis 6, dadurch ge-
kennzeichnet, dass die Verwendung von mindes-
tens einem Schlag gegen den Mast in einer ortho-
gonalen Richtung sowohl zur Längsachse des Mas-
tes als auch zu den Luftkabeln erfolgt, die zur Ober-
seite des Mastes geführt werden.

8. Verfahren nach Ansprüchen 1 bis 7, dadurch ge-
kennzeichnet, dass die Verwendung von mindes-
tens einem Schlag gegen den Mast ungefähr in einer
vorbestimmten Höhe vom Boden erfolgt.

9. Verfahren nach Ansprüchen 1 bis 8, dadurch ge-
kennzeichnet, dass es ferner umfasst: mindestens
die Aufbringung auf dem Mast von mindestens einer
Vorrichtung zum Messen von Schwingungen des
Mastes, die durch mindestens einen gegen ihn ge-

17 18 



EP 2 350 637 B1

11

5

10

15

20

25

30

35

40

45

50

55

richteten Schlag erzeugt werden, und die Aufbrin-
gung von mindestens einer Vorrichtung findet in ei-
nem Bereich der Oberfläche des Mastes entlang ei-
ner Richtung statt, die im Wesentlichen der orthogo-
nalen Projektion auf den Mast der oben auf dem Mast
angeordneten Luftkabel und in einer vorbestimmten
Höhe (H) vom Boden entspricht.

10. Verfahren nach Ansprüchen 1, 8 und 9, dadurch
gekennzeichnet, dass die vorgegebene Höhe etwa
1,5 m beträgt.

11. Verfahren nach einem der Ansprüche 1 bis 10, da-
durch gekennzeichnet, dass die Operation der Er-
fassung von Schwingungen des Mastes durch min-
destens einen Schlag erzeugt wird, umfassend die
Übertragung der erfassten Daten und Schwingun-
gen an mindestens eine programmierbare Hilfssteu-
ereinheit.

12. Vorrichtung, die insbesondere zur Durchführung des
Verfahrens zur automatischen Bestimmung der
strukturellen Eigenschaften eines in den Boden ein-
geschlagenen Stützmastes nach einem der Ansprü-
che 1 bis 11 geeignet ist, wobei die Vorrichtung eine
Stützstruktur (3) umfasst, die mit Verankerungsmit-
teln versehen ist, um während des Gebrauchs die
Stützstruktur in Kontakt mit der Oberfläche des Mas-
tes in einer Höhe (H) vom Boden zu halten, und min-
destens eine programmierbare Steuereinheit (2)
umfasst, die von der Stützstruktur (3) getragen wird
und die mindestens einen Sensor (6) aufweist, der
derart konfiguriert ist, um die Schwingungen des
Mastes als Reaktion auf mindestens einen Schlag
durch entsprechende Mittel gegen den Mast zu mes-
sen, und mindestens um ein elektrisches Signal zu
erzeugen, das mit der Neigung der erfassten
Schwingungen korreliert ist; mindestens eine Daten-
verarbeitungskarte (7), die zum Verarbeiten von
mindestens einem elektrischen Signal konfiguriert
ist, um mindestens einen Parameter zu bestimmen,
der mit der erfassten Neigung der Schwingungen
korreliert, um mindestens ein Ausgangssignal zu er-
zeugen; und mindestens eine Anzeige (13), die der-
art konfiguriert ist, um als Reaktion auf mindestens
ein Ausgangssignal aktiviert zu werden, dadurch
gekennzeichnet, dass mindestens eine program-
mierbare Steuereinheit (2) mindestens eine Positi-
onserfassungsvorrichtung (16) umfasst, die zum Er-
fassen der Koordinaten der Position davon konfigu-
riert ist, und mindestens einen Speicher (9, 9b) zum
Speichern der Position und dass die Datenverarbei-
tungskarte (7) mit Zugriffsmitteln (11) verbunden ist,
die es einem Bediener ermöglichen, Daten einzu-
führen, die sich der Höhe und dem Durchmesser des
Querschnitts der Mastes beziehen, wobei die Daten
mittels mindestens einer programmierbaren Steuer-
einheit (2) durch ein Modell zu verwenden sind, das

das Elastizitätsmodul des zu Mastes an seinem
Bruchpunkt verbindet, basierend auf den Daten und
den Schwingungsfrequenzen des Mastes, nachdem
er während des Gebrauchs geschlagen wurde.

13. Vorrichtung nach Anspruch 12, dadurch gekenn-
zeichnet, dass mindestens eine Positionserfas-
sungsvorrichtung (16) ein GPS umfasst.

14. Vorrichtung nach Anspruch 12 oder 13, dadurch ge-
kennzeichnet, dass sie mindestens eine program-
mierbare Hilfssteuereinheit (2b) umfasst, die min-
destens eine digitale Videokamera aufweist.

15. Vorrichtung nach einem der Ansprüche 12 bis 14,
dadurch gekennzeichnet, dass sie ferner eine
Schlagvorrichtung umfasst, die derart konfiguriert
ist, um mindestens einen Mast zu schlagen, wobei
die Schlagvorrichtung einen Hammer umfasst, des-
sen freies Ende sich an einem Gelenkstift drehen
kann, der an den Verankerungselementen in einem
Winkelabstand von ungefähr 90 ° in Bezug auf die
Stützstruktur befestigt und derart konfiguriert ist, um
eine Drehung von ungefähr 180° zwischen einer
oberen Warteposition durchzuführen, in der sich der
Hammer vollständig über den Verankerungsele-
menten befindet, und eine unteren Betriebsposition,
in der sich der Hammer vollständig unter den Ver-
ankerungselementen befindet.

Revendications

1. Méthode pour une détermination non invasive et
automatique des caractéristiques structurelles glo-
bales d’un poteau de support planté dans le sol, la
méthode comprenant les opérations suivantes:

- acquisition de données déterminées relatives
au poteaux de support (opération 100), l’acqui-
sition comprenant la détermination d’une hau-
teur hors tout et d’un diamètre d’une section
transversale du poteau (opérations 101, 102,
110), le diamètre étant mesuré à une hauteur
prédéterminée du poteau au-dessus du sol;
- application au moins d’un coup contre ledit po-
teau (opération 500) afin de générer des oscilla-
tions du poteau;
- détection des oscillations du poteau générées
au moyen d’au moins un seul coup;
- analyse des oscillations du poteau détectées
afin de déterminer au moins un paramètre signi-
ficatif dans une tendance d’oscillation (opération
600); et
- comparaison d’au moins un paramètre signifi-
catif unique avec des valeurs de seuil prédéter-
minés afin d’obtenir un indice de conformité-
non-conformité par rapport aux caractéristiques
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du poteau (opération 606), caractérisé en ce
qu’au moins un paramètre significatif est un mo-
dule d’élasticité du poteau et les valeurs de seuil
sont calculées sur la base d’un modèle qui relie
le module d’élasticité à un point de rupture du
poteau, à partir de la hauteur globale du poteau,
et comprend également une opération de dé-
tection des coordonnées de position du poteau.

2. Méthode selon la revendication 1, caractérisée en
ce que la hauteur et le diamètre hors tout de la sec-
tion transversale du poteau de support sont obtenus
par traitement (opération 109) d’une image acquise
par une caméra vidéo numérique (19).

3. Méthode selon la revendication 1, caractérisée en
ce que l’opération d’acquisition (opération 100) est
réalisée au moyen d’au moins un dispositif de dé-
tection de position et comprend les opérations sui-
vantes: activation du dispositif de détection de posi-
tion (16) et détermination de la position de celui-ci
(opération 105); et recueillir la position (opération
106, 110) dans une mémoire (9, 9b).

4. Méthode selon les revendications 1 à 3, caractéri-
sée en ce que l’opération d’acquisition (opération
100) comprend la détection de données optionnelles
comprenant un code d’identification d’un opérateur
qui définit le poteau, et la date et le moment de la
définition du poteau.

5. Méthode selon les revendications 1 à 4, caractéri-
sée en ce que les valeurs de seuil prédéterminées
sont corrélées avec un niveau de rigidité des con-
traintes auxquelles le poteau est soumis.

6. Méthode selon les revendications 1 à 5, caractéri-
sée en ce que les contraintes du poteau compren-
nent un système d’ancrage au sol.

7. Méthode selon les revendications 1 à 6, caractéri-
sée en ce que l’utilisation d’au moins un coupe con-
tre le poteau se produit dans une direction orthogo-
nale à la fois à l’axe longitudinal du poteau et aux
câbles aériens portés au sommet du poteau.

8. Méthode selon les revendications 1 à 7, caractéri-
sée en ce que l’utilisation d’au moins un coup contre
le poteau a lieu approximativement à une hauteur
prédéterminée du sol.

9. Méthode selon les revendications 1 à 8, caractéri-
sée en ce qu’elle comprend en outre: au moins l’ap-
plication au poteau d’au moins un dispositif de me-
sure des oscillations du poteau générées par au
moins un coup retourné contre lui, et l’application
d’au moins un dispositif prend place dans une zone
de la surface du poteau selon une direction corres-

pondant sensiblement à la projection orthogonale
sur le poteau des câbles aériens disposés au som-
met du poteau et à une hauteur prédéterminée (H)
du sol.

10. Méthode selon les revendications 1, 8 et 9, carac-
térisée en ce que la hauteur prédéterminée est éga-
le à environ 1,5 mètre.

11. Méthode selon l’une des revendications 1 à 10, ca-
ractérisée en ce que l’opération de détection des
oscillations du poteau générée par au moins un coup
comprend la transmission de données détectées et
des oscillations détectées vers au moins une unité
de commande auxiliaire programmable.

12. Dispositif adapté notamment à la mise en œuvre de
la méthode de détermination automatique des ca-
ractéristiques structurelles d’un poteau de support
planté dans le sol, selon l’une des revendications 1
à 11, le dispositif comprenant une structure de sup-
port (3) munie de moyens d’ancrage prévus pour
maintenir pendant l’utilisation la structure de support
en contact avec la surface du poteau à une hauteur
(H) du sol, et au moins une unité de commande pro-
grammable (2) supportée par la structure de support
(3) et qui comprend: au moins un capteur (6) confi-
guré pour mesurer les oscillations du poteau en ré-
ponse à au moins un coup par des moyens relatifs
contre le poteau et pour générer au moins un signal
électrique corrélé à la tendance des oscillations dé-
tectées; au moins une carte de traitement de don-
nées (7) configurée pour traiter au moins un signal
électrique afin de déterminer au moins un paramètre
corrélé à la tendance d’oscillation détectée et de gé-
nérer au moins un signal de sortie; et au moins un
indicateur (13) configuré pour être activé en réponse
à au moins un signal de sortie, caractérisé en ce
qu’au moins une unité de commande programmable
(2) comprend au moins un dispositif de détection de
position (16) configuré pour détecter les coordon-
nées de position de celui-ci, et au moins une mémoi-
re (9, 9b) pour recueillir ladite position, et que la carte
de traitement de données (7) est connectée à des
moyens d’accès (11) qui permettent à un opérateur
d’introduire des données à déterminer relativement
la hauteur et le diamètre de la section transversale
du poteau, afin d’utiliser les données par au moins
une unité de commande programmable (2), à travers
un modèle qui relie un module d’élasticité du poteau
à déterminer en son point de départ de rupture, ba-
sée sur les données et les fréquences d’oscillation
du poteau après avoir été sollicité pendant l’utilisa-
tion.

13. Dispositif selon la revendication 12, caractérisé en
ce qu’au moins un dispositif de détection de position
(16) comprend un GPS.
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14. Dispositif selon les revendications 12 ou 13, carac-
térisé en ce qu’il comprend au moins une unité de
commande programmable auxiliaire (2b), compre-
nant au moins une caméra vidéo numérique.

15. Dispositif selon l’une des revendications 12 à 14,
caractérisé en ce qu’il comprend en outre un dis-
positif de sollicitation configuré pour solliciter au
moins un poteau, lequel dispositif de sollicitation
comprend un marteau dont l’extrémité libre peut
tourner sur un pivot articulé fixé à des éléments d’an-
crage, à une distance angulaire d’environ 90° par
rapport à la structure de support et configurés pour
effectuer une rotation d’environ 180° entre une po-
sition d’attente supérieure, dans laquelle le marteau
est complètement au-dessus des éléments d’ancra-
ge, et une position de fonctionnement inférieure,
dans laquelle le marteau est complètement en des-
sous des éléments d’ancrage.
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