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Two-Storey building model for testing some vibration mitigation 
devices 

J.M. García-Terána, A. Magdalenoa, V. Infantinob and A. Lorenzanaa

a ITAP. Escuela de Ingenierìas Industriales Universidad de Valladolid. 47011 Valladolid, Spain (al-
varo.magdaleno@uva.es, teran@uva.es, ali@eii.uva.es)
b DICEAM. Università degli Studi Mediterranea di Reggio Calabria. 89124 Reggio Calabria, Italy (vin-
cenzo.infantino.832@studenti.unirc.it)

Abstract 
Four different mitigation devices can be installed by the students in the second 
floor of a two storey building mode. Also a coulumb friction damper is installed 
between base and first floor. The time response can be recorded using a 
smartphone. The structure is moved from its equilibrium position and then re-
leased. The performance of each device is evaluated in terms of the time free 
oscillations take to return to rest (with acceleration within a band of 1. 43%). 
The considered devices are: tuned mass damper pendulum type, tuned liquid 
column damper [1], tuned liquid sloshing damper [2], tuned mass damper flex-
ural type and sliding Coulomb friction damper. 

Keywords: passive protection, dynamic structural response. 

Resumen 
Se presenta una maqueta a escala reducida de un edificio de 2 plantas sobre 
el que los estudiantes pueden instalar cuatro sistemas distintos de mitigación 
de vibraciones. Adicionalmente en otro montaje se instala un sistema basado 
en rozamiento seco. La respuesta dinámica se registra usando simples aplica-
ciones disponibles para teléfonos inteligentes. La excitación consiste en des-
plazar a la estructura de su posición de equilibrio y después liberarla súbita-
mente. El rendimiento de cada dispositivo se evalúa en términos del tiempo 
que tarda la respuesta vibratoria en entrar en una banda de tan solo una rac-
ción (1.43%) de la máxima aceleración. Los sistemas considerados son: Sis-
tema inercial pendular, sistema de columna líquida [1], sistema de líquido li-
bre [2], amortiguador de masas sintonizado y sistema de fricción seca.  

Palabras clave: protección pasiva, respuesta estructural dinámica. 
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Introduction 

Seismic, wind and operating loads can induce vibrations (and therefore stress-strain states, 
displacements and accelerations) that can be incompatible with the load and resistance factor 
design criterio, including the ultimate limit state (ULS) and the serviceability limit state. The 
control of the amplitude of the oscillations in the constructions can be faced by using energy 
dissipation devices [3]. This devices can be active, semi-active and passive. In this bench-
mark only passive dampers are proposed. The effectiveness of each device is greatly influ-
enced by various design factors. The students can experience that the optimal response is got 
only when the device is tuned. 

Methodology 

As a previous step to use more sophisticated techniques, which would require modal testing 
and frequency response function (FRFs) evaluations (figure 1), this amusing and highly in-
formative experiment is presented. With simple apps available for smartphones (figure 2), 
the students can get, by successive approximations, a good enough tuning for the different 
devices. 

Figure 1. Frequency Transfer functions 

Figure 2. app ANDROID, Google Play. Fuente:AtriusCreations 

1242



Autores 

26 Congreso Universitario de Innovación Educativa en las Enseñanzas Técnicas (2018) 

Results 

The following figures and tables show the results for the optimal tuning of each device. Note 
that the performance depends on the added mass, which is different in all cases. For that 
reason, to draw conclusions is not straigtforward task. 

Table 1. Construction Model Response Table 2. Tuned mass damper pendulum type. 

Table 3. Tuned liquid column damper Table 4. Tuned liquid sloshing damper 
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Table 5. Tuned mass damper flexural type Table 6. Coulomb friction damper 

Conclusions 

In the videos (available via QR codes), the efficiency of the proposed mitigation devices is 
presented. For all de cases, once tuned, shortening times between 80% and 89% are achieved. 
Also in the tables, estimated damping, stabilization time, frecuencies and mass are shown.. 
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