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Geo SR – Multidisciplinary approach to alteration, alterability and 
conservation of Soares dos Reis’ geomaterial sculpture

Breaking boundaries in museum paradigms and creating value in changing 
societies through culture
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Application of Ultrasonic Pulse Velocity

for the Condition Assessment 
of Plaster Sculptures: a preliminary study
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Geo SR – UPV studies of Soares dos Reis plaster sculptures
1 Noninvasive

2 In situ

3 Test a convenient coupling material

4 Reliable measurements, reproducible and straightforward to interpret
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for the Condition Assessment 
of Plaster Sculptures: a preliminary study
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In conclusion, the ultrasonic investigation has allowed to better
define the severity of the crack pattern present on the legs of the
David. The crack pattern present in the legs of David is not very
worrying for the stability of the artwork, but it could become very
dangerous if the statue was subject to high stresses in the dynamic
field, such as those resulting from an strong earthquake.
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How does UPV work?

Proceq Pundit Lab
Velocity = distance / TOF (time of flight)

http://germann.org/products-by-application/ultrasonic-pulse-velocity/pundit
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Big small

The equipment

Proceq Pundit Lab



Direct Transmission
The optimum configuration with maximum signal amplitude.
The most accurate method of pulse velocity determination.
The path length is measured from centre to centre of the transducers.
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Indirect Transmission
The signal amplitude is approximately 3 % of signal amplitude when
compared to direct transmission. The path length may be uncertain.
The pulse velocity will be influenced by the surface material
characteristics.
Where possible, comparison with a direct transmission measurement
should be carried out to eliminate any uncertainty.
The distance between the transducers centres is measured.
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Indirect Transmission
The signal amplitude is approximately 3 % of signal amplitude when
compared to direct transmission. The path length may be uncertain.
The pulse velocity will be influenced by the surface material
characteristics.
Where possible, comparison with a direct transmission measurement
should be carried out to eliminate any uncertainty.
The distance between the transducers centres is measured.

Direct Transmission:
The optimum configuration with maximum signal amplitude.
The most accurate method of pulse velocity determination.
The path length is measured from centre to centre of the transducers.

Semi-direct Transmission
The sensitivity is somewhere between the other two methods. 
The path length is measured from centre to centre of the 
transducers.
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Preparation

15Coupling material



São José Plaster

Soares dos Reis - 1880
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São José
Soares dos Reis - 1880
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São José Plaster

Soares dos Reis - 1880

• The head is in very good condition.
• The frontal clothing, where was possible to 

measure, showed to be in good condition, 
with some repaired spots.

• The base and the back present several
damages, repaired with some sort of cement.
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São Joaquim Plaster

Soares dos Reis - 1880
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São Joaquim all data
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Narciso Plaster

Soares dos Reis - 1881
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#31 #32 #33 #34 #35 #36

2187 (m/s) 1814 (m/s) 923-1128 (m/s) 1887-2359 (m/s) 1683-1858 (m/s) 1976 (m/s)

Some of outstanding data 

The data collected in direct measurements on the right leg were troublesome from the beginning:
- the various TOF recorded for each position were not consistent, showing dispersion, making us collect more 
data with no better consistency;
- the velocity calculated for the TOF extremes obtained in each measure is well below the usual values.
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#32 #49

An indirect measurement at the interior of the right thigh (#49) gave a high TOF 
and a visual inspection of the surface has shown a thin but extensive crack.
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Narciso Plaster

Soares dos Reis - 1881

There seems to be a problem in the right leg:
• lower values of velocity are associated to regions 

where cracks can be seen;
• higher values of velocity suggest that there has 

been an earlier intervention.
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Conclusion

• This preliminary approach to use UPV on
plaster sculptures has shown to be useful:
• the UPV portable equipment can be easily adapted from concrete and

rock experiments;

• ordinary groom stick, of common use in cleaning artworks, is just
perfect as a coupling material between the transducers and the
objects to study;

• The data acquisition of TOF and their distribution are good indicators
of the quality and integrity of the piece under study.

• Some anomalous results can be interpreted
straightforward, but others need further
attention using conventional techniques to
detect the origin of the abnormality and, thus,
argue in favour of the UPV utility in the
conservation assessment of plaster sculptures.
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