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NEW AUTOMATED MACHINE FOR ROCK TILT TESTS

DESCRIPTION OF THE TECHNOLOGY|

The tilt test is used in rock mechanics laboratories and
rock engineering projects as a simple, sufficiently reliable
and affordable technique for the determination of the basic
friction angle of rocks or the friction angle of discontinuities.

In essence, it consists of placing a block of rock or other
stone material on another supporting block or a test
specimen on two other cylinders, and then tilting it until one
fragment starts to slide over another (see Figure 1). At the
moment when the displacement starts, the angle of the
support plane with respect to the horizontal is measured,
which is related to the basic friction angle of the rock or of
the discontinuities depending on the type of sample used.
This equipment can also be used for the development of
physical scale models of slopes.

Up to now, the gradual tilting of the support plane has
usually been carried out by manual means. In this
equipment, there is no possibility to control the angular
speed at which the platform is tilted, resulting in unwanted
vibrations and human-induced speed variations, which
decrease the efficiency of the test. In addition, the end of
the test is manually controlled by the operator by pressing
the stop button on the equipment or by stopping the manual
rotation or thrust that generates the tilting of the platform.
Therefore, the manual stop is not immediate, as the
response time of a human to a stimulus is usually a few
seconds, and this causes an error in the value of the angle
obtained.

On the other hand, in long-travel tilt tests, a wedge or stop
of different lengths is necessary to finish the test, which
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also has a disadvantage for the versatility of the test, since
it forces the user to have different types of wedges.

Finally, it should be noted that the existing equipment is
only used to test small, lightweight specimens, which
means that their structures are not designed to support
large loads or large specimens.

For all these reasons, there is a clear need for a system
that allows the tilt test to be carried out in all its variants,
that can be used for samples of any weight or size, and that
allows the development and completion of the automated
test to eliminate the error introduced by the human factor.

The present invention consists of an automated tilt test
machine with a steel profile reinforced structure for testing
specimens and blocks of rock and other geomaterials of
large dimensions and mass. It features precise tilt speed
regulation by means of a variable speed drive that controls
the lifting system, such as a linear actuator, thus
significantly ~ reducing  unwanted  vibrations  and
accelerations during the test. In addition, it has a system
that is fully adjustable to the geometry of the test for the
detection of movement and automatic stop by means of
movement sensors when the specimens start to move or
when a certain level of deformation is exceeded. Finally, the
system is equipped with an adjustable lower specimen
clamping stop that can slide along the test table to adjust it
to the needs of the test (see Figure 2).

It is mainly aimed at the Civil, Geological and Mining Engineering sector, more specifically, companies that
manufacture equipment for materials testing and control, as well as teaching and research.

TECHNICAL ADVANTAGES AND BUSINESS BENEFITS

e The reinforced structure allows the testing of large blocks (up to 750x500 mm and 100 kg).

e Significantly reduces unwanted vibrations and accelerations during the test process that can affect the test

results.

o Possibility to achieve a higher platform tilting (up to about 80°).

e Automatic test stop avoids errors in the accurate estimation of the angle of existing equipment, which is stopped

manually.

e The adjustable movable lower stop allows the development of full-slide tests (long travel).

e The structure is reinforced with steel profiles.
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NEW AUTOMATED MACHINE FOR ROCK TILT TESTS

CURRENT STATE OF DEVELOPMENT

A prototype has been successfully tested on blocks of different characteristics.

INTELLECTUAL PROPERTY RIGHTS

This technology is protected by a utility model application:

o Patent title: “Maquina automatizada y reforzada de ensayo de inclinacion tilt test”.
e Application number: U202130607
e Application date: 25/03/2021

COLABORATION SOUGHT

The research group is looking for companies interested in acquiring this technology for commercial exploitation through
utility model licensing agreements.

RELATED IMAGES

Figure 1: Tilt test on rock blocks Figure 2: View of the offer of hotels and other tourist
accommodation in the city of Alicante.

CONTACT

Area of relations with the company
Research Results Transfer Service (OTRI)
University of Alicante

Telephone: +34 96 590 9959

Email: areaempresas@ua.es

Web: http://innoua.ua.es/
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