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Editorial on the Research Topic 
Human-Induced Excitations and Vibrations Serviceability of Civil Engineering Structures

This research topic focuses on the latest developments in human-induced excitations and vibrations serviceability of civil structures (Jones et al., 2011; Younis et al., 2017; Živanović et al., 2005). In the last couple of decades, the use of high-strength construction materials enabled the design and construction of longer structural spans which resulted in slender architectures (Abdeljaber et al., 2016; Barrett et al., 2006; Muhammad et al., 2018; Sachse et al., 2004). In addition to this, the floor loading is becoming “paperless” and more lightly damped which makes them more susceptible to unwanted vibrations (Avci et al., 2019; Catbas et al.; Ngoan et al., 2018; Racic et al., 2009). Human activities such as walking, running, jumping, dancing, aerobics, etc. cause these unwanted vibrations on civil structures for which humans are both the excitation source and the sensor (Racic et al., 2010; Racic and Pavic 2009; Shahabpoor et al., 2017). This research topic includes four papers that shed light on challenges in this area.
The publication by Drira et al., entitled “Uncertainties in Structural Behavior for Model-Based Occupant Localization Using Floor Vibrations,” highlights the importance of non-intrusive sensing approaches for tracking occupants inside buildings. In this paper, the authors describe an extensive analysis of vibrations induced by a range of occupants. As a first step, the need for a structural-behavior model for occupant localization is evaluated using two full-scale case studies. As a second step, measured data are interpreted using physics-based models and information related to uncertainties from multiple sources. The authors carried out model-based occupant localization using Error-domain model falsification (EDMF) and residual minimization (RM) on a full-scale case study. They conclude that, by explicitly accounting for the presence of uncertainties and the influence of structural behavior, EDMF, unlike RM, accurately reveals possible occupant locations on floor slabs.
The study by Bassoli and Vincenzi, entitled “Parameter Calibration of a Social Force Model for the Crowd-Induced Vibrations of Footbridges”, propose a parameter calibration of the Helbing’s social force model performed adopting the response surface methodology, for the simulation of unidirectional pedestrian flows on footbridges. The authors calibrated the parameters of the social force model to represent the fundamental relation between mean walking speed and density of the pedestrian crowd. In the crowd simulation, each pedestrian crossing the footbridge were modeled as a vertical load with time varying trajectory and velocity estimated from the calibrated social force model. The simulation results are compared to those obtained from a multiplication factor approach proposed in literature and showed good agreement.
In the paper by Díaz et al., entitled “Interaction Phenomena to Be Accounted for Human-Induced Vibration Control of Lightweight Structures,” the authors present a frequency-domain framework to be used for designers in the integration of vibration control devices in lightweight pedestrian structures susceptible to suffer from interaction phenomena. The authors discuss how the structure to be controlled is affected when human-structure interaction is presented for deterministic and stochastic conditions; the closed-loop transfer function of the controlled structure including a passive inertial mass damper; and the closed-loop transfer function of the controlled structure including an active inertial mass damper.
The study by Royvaran et al., entitled “Effect of Non-Structural Components on the Dynamic Response of Steel-Framed Floors: Tests Before and After Component Installations,” focuses on the effect of partition walls and non-structural elements on the dynamic response of floors. The authors emphasize the fact that the best way to shed light on the effect of non-structural components is to test additional floors before and after the installation of non-structural elements and then compare the dynamic properties. For this purpose, they conducted vibration testing on a building floor under construction at various stages of fit-out to quantify the effects of various non-structural elements on the vibration response. The frequency response functions were compared, and the installation of non-structural components was found to influence the dynamic response of the tested floor. It is indicated that, combined with the other test data in the literature, the results of this study might lead to more effective modeling techniques and provide guidance as to their inclusion into analytical models.
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