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Abstract

This paper deals with an innovative seismic isolation system to avoid the great influence of the masonry infills on the
seismic response of buildings located in earthquake prone areas. As shown in numerous disasters, the influence of the
masonry infills stiffens the building to a great extent and enables the creation of diagonal struts on the walls, which
discharge on the columns and beams of the frames, usually leading to shear failure and the consequent building collapse. In
this sense, the Universitat Politécnica de Valéncia has developed a novel seismic isolator through an investigation funded by
the Ministerio de Economia y Competitividad from Spain, and FEDER from the European Commission, in which a high
degree of structural independence is achieved between the seismic response of the building structure and the influence of
the masonry infill, by installing this novel device. Conclusions are outlined regarding energy dissipation and isolation
achieved when using this isolator developed for the seismic isolation of the masonry infill.
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1. Introduction

Masonry is a building material widely used in construction to achieve partitioning buildings and create the
necessary spaces proposed by the architectural design.

In many countries around the world, this construction system is being used successfully, mostly where the
main loads to be resisted are gravitational.

However, under dynamic loads, as occurs in countries subjected to earthquakes, the behavior of the
buildings that have brick infill walls is very different from the originally planned.

As shown in numerous disasters, the influence of the masonry infills stiffens the building to a great extent
and enables the creation of diagonal struts on the walls, which discharge on the columns and beams of the
frames, usually leading to shear failure and the consequent building collapse, as can be seen in Figure 1.

This figure is taken from one of the buildings that collapsed in the earthquake in Lorca, 2011, Spain.

Figure 1: Building failure in Lorca earthquake (Spain, 2011)

Usually, the international Standards [1,2,3,4] consider the masonry infill walls without reinforcements as a
non-structural element, which seems to be not very adequate when dynamic loads are taken into account, as
many researchers have pointed out from many years ago to current days [5,6,7].

Recent earthquakes in Spain (2011), and all around the world every year, make clear the fact that non
structural masonry has deep impact in the seismic behavior of framed buildings causing high economic losses
and human casualties.

It is known the way in which masonry walls interact with the resisting structure of buildings, modifying
their seismic response.

In such circumstances, there are two ways of acting [1,2,8]: a) make the building with more resistant
partitions, taking them into account in the design process, which contribute to the structural response of the
building, or b) perform seismic isolation of these elements not involving them in the seismic response of the
building.

The first one has been proven effective, but involves taking into account the masonry infills in the
calculation models, whose behavior is complicated and not clearly understood to date. Furthermore, it also varies
as the seismic action is progressing, complicating the proper design.

As for the second acting way, nothing has been found by the authors in the scientific literature but
references [9,10], which refer to a complicated installation mechanism to solve the problem.
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The Universitat Politecnica de Valéncia has developed an investigation funded by the Ministerio de
Economia y Competitividad from Spain, and FEDER, from European Commission, in which a high degree of
structural independence is achieved between the seismic response of the building structure and the influence of
the masonry infill, by installing a novel seismic isolator.

In this document, the tests performed to validate this novel device are described, beside results of seismic
isolation achieved because of its use.

2. Test layout

A steel frame was used in the tests with the aim to re-use it every time for the different experiments. In this
sense, the final load of the experiment was limited to the elastic range. Only the two last experiments were done
until failure of the specimens.

Up to five different configuration schemes were tested to know the influence of the new isolator device in
the cyclic response of the specimens.

The test layout can be observed in Figure 2.

T

Figure 2: Layout to test the steel frame

The steel frame is a closed frame, clamped at the corners but pinned at the supports to ground. On the top
corner, a cyclic load is applied through a jack acting against a reaction wall.

3. Test results

A comprehensive series of experiments were developed to test the seismic isolator SISBRICK, and its influence
isolating structure-panel in cyclic movements depending on the configuration adopted. Figures 3, 4 and 5 show
three configurations that were tested: bare frame, conventional frame and isolated.
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Figure 3. Bare frame

Figure 5. Layout 1 (MM1)

The following Figure 6 shows results in terms of force vs displacement,
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Figure 6. Force vs displacement for different speamens

While Figure 7 displays the cumulative dissipation energy for different specimens.

umulative Dissipation Energy

Figure 7. Layout 1 (MM1)

4. Conclusions

An experimental investigation has been described aiming to provide seismic isolation to masonry infills in steel
frames. It is a novel point of view, where a new device has been developed by the Universitat Politécnica de
Valéncia to provide seismic isolation when used in masonry walls.

The device has been placed in different locations, obtaining a different level of isolation when compared
to the conventional masonry infill. The cumulative dissipation energy is also studied to know the contribution of
this isolator to dissipation energy.
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When using this device in masonry walls, depending on the use and location, a variable degree of

structural independence is achieved between the seismic response of the building structure and the influence of
the masonry infill, which leads to structure responses closer to the ones designed.
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