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The effect of partition walls and non-structural elements on the dynamic response of floors is still not well understood, and there is a need for vibration testing of floors at various stages of construction. The best way to shed some light on the effect of non-structural components is to test additional floors (preferably the same floor) before and after the installation of non-structural elements and compare the dynamic properties. For that purpose, the authors 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. An elevated floor of a steel-framed building in the Southeastern United States was tested: the first test was performed for the bare slab conditions with minimal non-structural elements, while the second test was conducted after the installation of non-structural components and in the presence of various construction materials spread over the test floor. The modal tests were conducted by applying measured dynamic forces using an electrodynamic shaker while accelerations were measured at critical locations on the slab. The measurements were post-processed to determine the frequency response functions, which provided general information on the dynamic response. The selection of the test points and excitation functions were primarily to extract maximum data regarding the performance of non-structural elements rather than as part of a standard vibration serviceability assessment of the floor structure. The modal tests were repeated after the installation of non-structural components, electrical and mechanical ductwork, to determine their effect on the vibration characteristics of the floor. The resulting frequency response functions were compared for each condition, and finite element models were created to represent each test condition. As a result, the installation of non-structural components was observed to influence the dynamic response of the floor. Combined with the other test data in the literature, the results of the experimental testing presented in this paper might lead to more effective modeling techniques and provide guidance as to their inclusion into analytical models.
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1 INTRODUCTION
As the modern and slender architectural designs have resulted in lightly damped structures, the civil structural systems have become more vulnerable to vibrations (Celik et al., 2016; Catbas et al., 2017; Do et al., 2018; Muhammad et al., 2018). While floor vibrations serviceability has gained more attention for elevated building floors over the decades (Živanović et al., 2007; Racic et al., 2009; Díaz and Reynolds, 2010a; Díaz and Reynolds, 2010b; Díaz et al., 2012; Racic et al., 2013; Muhammad and Reynolds, 2019), there are still important aspects that need to be further researched both analytically and experimentally (Barrett et al., 2006; Avci, 2015; Shahabpoor et al., 2017; Younis et al., 2017). A typical example of these aspects is the presence and effect of partition walls or non-structural components on the floor vibration response. Even though there are a number of experimental and analytical studies on the topic (Pernica, 1987; Novak, 1993; Smith and Vance, 1996; Willford et al., 2005), it has been debated that valid and practical modeling techniques have not yet been developed for non-structural partitions (Petrovic and Pavic, 2011). On another note, as a result of extensive analytical and experimental studies, it is being discussed by experts in the field that existing design guidance could be improved in an attempt to enhance the floor vibrations serviceability assessments (Muhammad and Reynolds, 2019). As such, there is an agreement that additional studies would always add to the existing know-how and pave the way for the inclusion of more specific guidance on non-structural components on existing serviceability guidelines.
The related work on non-structural components include the work by Miskovic et al. (2009), who performed an experimental and numerical study on the modal properties of two structurally identical floor systems (one above the other in a multi-story structure) and they found that the floors had different dynamic characteristics since each floor had a different layout of partitions. It was also reported that the FE models without partitions underestimated the measured natural frequencies by about 25%, depending on the floor level. In the FE models, when the full-height non-structural elements and partitions were modeled as vertical springs, the correlation between the FE model and experimentally measured values was reported to improve significantly.
Devin et al. (2015) and Devin et al. (2016) investigated the stiffening effects of non-structural partitions and cladding on the vibration response of floor systems. Experimental and analytical work was conducted on two nominally identical floors before and after the installation of internal partitions and external cladding panels. Even though the dynamic properties of both floors were very similar prior to non-structural attachments, it was found that the natural frequencies increased by 30% after the installation of non-structural elements. In addition, the stiffness of both floors increased at various levels depending on the layout of partitions on and below each level. The effect of partitions was reflected by vertical elastic spring elements on the FE models, and it was reported that based on the specific type of cladding and partitions considered, the vertical stiffness provided by the cladding was almost twice the vertical stiffness provided by the partitions.
The partition walls are not in place in the early stages of the construction as their installation always follows the erection of structural elements. The dynamic condition of a floor system before and after the installation of non-structural components would be better understood if experiments were performed in various construction stages of the same floor system. For pre- and post-installation of non-structural components, the authors tested an elevated steel-framed floor system in the Southeastern United States to determine the effect of non-structural components on the vibration response of the floor. While the initial test was conducted with the presence of minimal non-structural elements (bare slab conditions), the follow-up tests were performed after the installation of drywalls, partitions, and electrical and mechanical ductwork. Experimental modal analysis (EMA) was conducted with the same protocols for both conditions and identical accelerometer locations using an electrodynamic shaker for dynamic excitations. Frequency response functions (FRFs) were then compared for both conditions focusing on the effect of non-structural components rather than focusing on items that are common concerns for typical floor vibration serviceability evaluations. In addition to experimental comparisons, finite element models for both conditions were generated, studied, and compared to determine the differences in both testing conditions.
While published work on the effects of non-structural components on the dynamic properties of the floors is not plenty, combined with the other test data in the literature, the results of the study presented in this paper might lead to more effective modeling techniques and provide guidance as to their inclusion into analytical models.
2 THE TEST BUILDING
This paper is focused on evaluating the effect of partition walls and other non-structural elements on the vibration response of steel-framed floors. To achieve this objective, a floor of a building was tested during various stages of construction. The photo, elevation, and three-dimensional view of the tested building are shown in Figure 1. The FRFs were measured for each scenario; FE models were created and updated to represent both pre- and post-installation of non-structural components. The experimental work includes experimental modal testing with an electrodynamic shaker and walking excitations.
[image: Figure 1]FIGURE 1 | The test building and extent of testing.
While the tested floor is an elevated floor, as shown in Figure 2A, Figure 2B shows the architectural plan view for the level showing the extent of the tested area directly below the testing level. Figure 2B also shows the major drywall and concrete masonry unit partitions to be installed under the tested area. The partial structural plan of the tested floor is shown in Figure 2A. The test level houses exercise areas and has minimal partitions and other non-structural elements on it. The total composite slab thickness is 165 mm (6.5 in.) with a 51-mm (2-in.) steel deck for this level. After shaker tests, walking excitations tests were performed on the structure.
[image: Figure 2]FIGURE 2 | Extent of testing on the (A) test level and (B) below test level.
3 DYNAMIC TESTING OF THE FLOOR BEFORE THE INSTALLATION OF DRYWALLS, PARTITIONS, AND ELECTRICAL/MECHANICAL DUCTWORK (BARE SLAB CONDITIONS)
The “pre-installation” condition was tested dynamically with a shaker in an attempt to characterize the dynamic properties of the test level. For this round of tests, the floor is in a mostly bare slab condition, as shown in Figure 3. This is because practically no suspended mass, electrical, mechanical, architectural components or drywall/partitions were connected to the floor from below, and there were minimal construction materials present on the tested area during the tests (for the next round of tests performed a few months later, there were various non-structural elements installed from below and above the test floor, and various construction materials/equipment were present on the test floor).
[image: Figure 3]FIGURE 3 | Bare slab conditions: (A) view from below; (B) view at the test level.
The dynamic properties of the floor were determined by EMA. For dynamic excitations, a shaker placed on a force plate was used. The force plate enabled measuring the force applied on the floor by the shaker. As a result, dynamic properties were determined for each mode. The type of the electrodynamics shaker was Model 400 (APS Dynamics Electro-Seis), as shown in Figure 4A. Burst chirp excitation was applied through the shaker, simply a sinusoidal function with almost constant amplitude but continuously varying frequency values between 5 and 20 Hz at Location 12 (shaker location for all stages of tests), as shown in Figure 2A. The vertical accelerations at the shaker point and additional 36 key locations were measured using PCB Model 393C accelerometers. Accelerometers were bolted to aluminum plates with a three-point bearing to guarantee no rattling (Figure 4B).
[image: Figure 4]FIGURE 4 | (A) Electrodynamics shaker. (B) Accelerometer.
Acceleration data were collected at a 2,048-Hz sampling frequency. OROS 35 digital signal analyzer was used for the analysis. The force amplitude was selected to cause peak accelerations almost equal to those expected (about 0.5%g). As an indicator of the quality of the FRFs, that was approximated by [image: image] FRF, the coherence function was used. While more detailed descriptions of EMA techniques can be found in documents by Ewins (2000), Avci (2005), Barrett (2006), and Davis (2008), a short but condensed summary on [image: image] FRF estimator is provided below:
The input and output signals are assumed not to contain any noise in an ideal test. In the absence of any noise in the acceleration signal, the coherence value is 1.0 in theory, leaving the FRF as the ratio of the system output, [image: image], to the system input, [image: image]:
[image: image]
While the actual data will always contain noise or uncorrelated content in input and output, in the vicinity of resonant frequencies, the noise in the acceleration response becomes significant. Therefore, achieving an accurate FRF is almost always a challenge. Multiple input and output datasets are averaged for the formation of FRFs, corresponding correlation functions are generated, and they have translated into power spectral densities (PSDs). The magnitudes of the FRS are then computed by using PSDs.
The FRFs are also introduced as the ratio of “cross-spectrum of excitation and response”, [image: image], to the auto-spectrum of the excitation, [image: image], in signal analysis:
[image: image]
On another note, the ratio of the auto-spectrum of the response [image: image] and the cross-spectral density function, [image: image], is:
[image: image]
here, [image: image] is the power spectral density of the output signal [image: image].
In this format, for [image: image], it is assumed that the uncorrelated content is present only in the output; meanwhile, for [image: image], it is assumed that the uncorrelated content is only present in the input. Then, in the absence of noise:
[image: image]
Commercial signal analyzers predominantly display [image: image]. When the data is an acceleration signal, the Accelerance (or Inertance) is defined as:
[image: image]
where,
[image: image] = acceleration function at the spatial location i.
[image: image] = forcing function at the spatial location k.
Meanwhile, for velocity measurements, the following function is called Mobility:
[image: image]
[image: image] = velocity function at the spatial location iand for displacement measurements, the following function is called Receptance (or Admittance):
[image: image]
[image: image] = displacement function at the spatial location i.
Even though the phase information is the same for [image: image] and [image: image] functions, the magnitudes might vary for portions of the frequency domain (Ewins, 2000). To quantify this difference, the coherence function [image: image] is available as the ratio of these equations and provides valuable information about the consistency of the recorded information:
[image: image]
Lying between 0 and 1, [image: image] indicates the quality of a measurement. [image: image] indicates that there is not any noise on the measured data and [image: image] indicates the other extreme end where the measured data are nothing but noise. The input signal [image: image] is sensitive to errors around resonant frequencies since [image: image] assumes noise does not exist in the input signal. On the other hand, the output signal hence [image: image] is sensitive to errors around anti-resonant frequencies since [image: image] assumes that noise does not exist in the output signal. It is mentioned in related literature that when the coherence value drops beyond 0.75, the test should be repeated (Inman, 2013).
For the EMA of the bare floor conditions, the floor surface is almost free of any objects, and practically no suspended mass was present, and minimal construction-related objects were present on the floor during the tests. The armature weight was 26 kg (57.4 lb) for the electrodynamics shaker used in the vibration testing. One accelerometer was located on the armature to record acceleration generated by the shaker (Figure 4A), while the second accelerometer was kept on the floor right next to the shaker (Figure 4B). Three roving accelerometers were used to cover the extent of the testing area with multiple tests, changing the location of the roving accelerometers after each set of data collection. The data collection points on the floor are shown in Figure 2A, where the shaker location was Location 12 on the same figure. The driving point FRF magnitude at this point is shown in Figure 5. The FRF indicates a responsive natural frequency at 12.45 Hz, which places the floor into the “high-frequency floor” category.
[image: Figure 5]FIGURE 5 | Driving point FRF magnitude measured for the bare slab configuration (Location 12).
Walking tests were conducted, and floor accelerations were recorded at Location 12 while one person walked along a walking path. The walker attempted to match a metronome set at specific step frequencies in steps/min. Tests were repeated to account for intra- and inter-subject variability of walking forces. A member of the experiment team walked across the bay during several (at least three) tests, and another team member walked during subsequent tests. Acceleration time-history measurement durations were 20 s; therefore, the narrowband spectrum frequency resolution was 0.05 Hz. The one-third octave spectrum was obtained for each test by bandwidth conversion from the narrowband spectrum as described in Vér and Beranek (2005). For the bandwidth conversion, each narrowband spectral acceleration is converted to a narrowband spectral velocity. This is done by simply dividing the spectral acceleration value by its center frequency. Then, the velocity in each one-third octave band equals the square root of the sum of the squares of narrowband spectral velocities in the band. Figure 6 shows the acceleration waveform, narrowband acceleration spectrum, and one-third octave velocity spectrum, for example walking test. As expected, the waveform shows no resonant build-up, and the maximum spectral peaks are near the natural frequency. The summary of walking tests for bare slab configuration is shown in Table 1.
[image: Figure 6]FIGURE 6 | Example walking test results—bare slab configuration.
TABLE 1 | Summary of walking tests—bare slab configuration.
[image: Table 1]3.1 FE Modeling Using SAP2000
An FE model of the floor was developed and created in SAP 2000. The composite slab was modeled using orthotropic shells with stiffnesses computed using the dynamic modulus of elasticity of concrete. Beams and girders were modeled using transformed sections in the plane of the shells, as shown in Figure 7. Modeling assumptions are as described in Chapter 7 of the AISC Design Guide 11 (Murray et al., 2016). Natural modes were predicted using typical linear eigenvalue analyses. FRF magnitudes were computed via the “Steady State Analysis” option available in SAP2000. Figure 7 shows the predicted natural mode shapes on the plan view generated by SAP2000.
[image: Figure 7]FIGURE 7 | The FE model and the predicted mode shapes (bare slab configuration).
Figure 8 shows the driving point FRF comparison (Location 12) between the measured FRF and the FE model FRF. While the measured frequency is 12.45 Hz, the FE model prediction is 17.15 Hz (reflecting the Mode 3 frequency in Figure 7). Based on Figure 8, it is observed that the FE model over-predicts the frequency and the FRF magnitude at Location 12. Therefore, the FE model needs to be updated to have the predicted frequency and the FRF magnitude in agreement with the measured values.
[image: Figure 8]FIGURE 8 | Measured and FE model predicted FRF magnitudes at the driving point (Location 12) (bare slab configuration).
In order to overcome the disagreements shown in Figure 8, the authors systematically made some changes and updated the FE model. The model was tuned to get the predictions into better agreement with the measurements. For the FE model updating process used in this study, Figure 9 summarizes the change of FRF magnitudes and governing mode frequencies by changing the modal damping ratio and the structural mass in the FE model. It is shown that by increasing the modal damping ratio in the FE model, the FRF peak drops, as shown in Figure 9A. Meanwhile, the predicted modal frequency gets smaller by increasing the mass, and the peak modal frequency shifts towards the left, as shown in Figure 9B.
[image: Figure 9]FIGURE 9 | Summary of the tuning process for the FE model. (A) Effect of modal damping ratio on the predicted FRF magnitude. (B) Effect of mass on predicted modal frequency. (C) FRF agreement between measurements and tuned FE model.
After observing the trends shown in Figures 9A,B, an acceptable agreement between measurements and FE model is reached by adding 2.2 psf (0.105 kPa) additional mass to all bays, which results in the FRF plots shown in Figure 9C. To get the agreement shown in Figure 9C, the modal damping ratio used in the updated FE model is 0.02, which is two times the damping value suggested by the AISC Design Guide 11 (Murray et al., 2016). Both natural frequency values and the FRF peaks came into an agreement after this update on the FE model, as shown in Figure 9C. At this stage, the FE model has been tuned for the “pre-installation of non-structural components” condition, which means that the same model has become ready to be used for the next round of tests. The modifications were required to be directly applied to this tuned model for the “post-installation of non-structural components” condition.
4 DYNAMIC TESTING OF THE FLOOR AFTER THE INSTALLATION OF DRYWALLS, PARTITIONS, AND ELECTRICAL/MECHANICAL DUCTWORK
For the previous stage of testing (before the installation of non-structural walls, and installation of electrical/mechanical ductwork attached to the bottom of the test floor), vibration tests were performed with almost bare slab conditions with minimal non-structural elements present on the floor (spring of 2017). For the second stage of dynamic testing, non-structural components were attached to the floor from below, and various construction equipment were spread on the test floor (fall of 2017). Vibration tests were repeated using the same protocols of the previous testing stage to characterize the dynamic properties per the changed conditions of the test floor. The previously developed and tuned FE model was updated to reflect the conditions of the second stage of experiments.
At this stage of dynamic testing, there were non-structural walls constructed at the level below (which are attached to the test floor), in addition to suspended mechanical and electrical equipment attached to the bottom of the test floor (Figure 10). During vibration testing of this condition, there were various construction materials located on the test floor, e.g., partition blocks, lifters, scaffolds, scaffold planks, steel pipes, and uninstalled windows (some of these items are presented in Figure 10). This was indeed an excellent opportunity to observe the potential changes in the dynamic behavior of the tested floor and see the effect of heavy and spread-out items on the vibration response. The material types, quantities, and locations were recorded. To consider the impact of these construction materials, the weights are calculated and carefully reflected on the FE model based on the corresponding location of each item (Figure 10).
[image: Figure 10]FIGURE 10 | Non-structural elements; various construction materials present on the test floor.
The exact accelerometer locations shown in Figure 2A were used again for this round of tests using the same protocols for dynamic testing. Figure 11 shows the measured FRF magnitudes for acceleration and force at Location 12. Compared to the sharp FRF peak at the 12.45 Hz of the “pre-installation” experiment, there is no clear peak for the governing mode for the “post-installation” experiment. Yet, it is observed that there are multiple modes closely spaced between 10 and 15 Hz. Compared to the relatively slim FRF peak of the “pre-installation” conditions at 12.45 Hz, the “post-installation” FRF plot of Figure 11 is wider with an FRF peak spread in a range of frequencies between 12.4 and 13.1 Hz, indicating that the “post-installation” condition has significantly larger damping than the “pre-installation” condition. This makes sense considering the amount of various spread-out materials on the test floor and the suspended mechanical/electrical equipment attached to the test floor from below. While there is not a clear FRF peak for the “post-installation” condition, one possibility is that there is one FRF peak somewhere between the 12.4 to 13.1 Hz range indicated in Figure 11. The other possibility is that there are more than one closely spaced mode in this range. The closely spaced modes can look like a single mode without a clear single peak, like the one observed in the 12.4 to 13.1 Hz range of Figure 11. In this study, the authors did not perform a multi-mode FRF curve fitting to determine if it is one or closely spaced multiple modes within this range of frequencies. Such analysis would have also identified the modal damping ratios for the closely spaced modes in this range.
[image: Figure 11]FIGURE 11 | Comparison of measured FRFs at Location 12: “pre-installation of non-structural components” vs. “post-installation of non-structural components.”
Another important item observed in the FRF plot of Figure 11 is that after the installation of non-structural elements, there is a clean peak at 11 Hz. This mode was not picked up at Location 12 before the installation of the non-structural components. Since FRF curve fitting was not performed, it is difficult to differentiate the mode shapes, match with the FE model results, and pinpoint the real reason of this mode appearing at 11 Hz.
Assuming that there is only one mode in the specified range of frequencies, then there is no drastic change in the natural frequency of the tested floor for both conditions. The frequency for the “pre-installation” conditions is 12.45 Hz, while the frequency for the “post-installation” conditions is between 12.4 and 13.1 Hz. This observation does not align with the findings of Devin et al. (2015) and Devin et al. (2016), where they observed a 30% increase in the natural frequencies after the installation of non-structural elements. This is probably because of the non-load-bearing wall details used on the structure tested in this paper (Figure 12). Based on the details shown in Figure 12, the non-structural walls below the test floor are not physically connected to the test floor in the vertical direction; therefore, this connection detail does not allow the walls below to interact with the test level above in the vertical direction. As such, the non-structural walls below the test floor do not show any stiffening effect on the upper level; therefore, they do not affect the test floor frequency.
[image: Figure 12]FIGURE 12 | Non-load-bearing wall details of the test structure.
4.1 FE Modeling Using SAP2000
The FE model created for the “pre-installation” conditions is updated to reflect the “post-installation” conditions of the test floor. The “post-installation” condition items were summarized in Figure 10, and it includes various construction materials present on the test floor, non-structural walls built at the level below, and the suspended electrical/mechanical ductwork attached to the bottom of the test floor. For that purpose, the updated FE model included additional meshing on the shell elements used for the slab so that the weights of the construction materials are reflected precisely at their actual locations at the time of the testing. Additional meshing enabled equipment masses to be assigned to the corresponding areas on the FE model. The updated FE model also reflects the installation of non-structural components. For partitions, elastic springs with constants of 2.0 (k/in)/ft were used as recommended by AISC-DG11 (Murray et al., 2016). A modal damping ratio of 0.02 was used for proportional stiffness damping. Applying all these modifications to the FE model developed (and fine-tuned) at the previous stage, the FE model has become ready to be compared to the measured FRF of the “post-installation” condition.
Figure 13 shows the comparison between the measured FRF and the FE model FRF after the installation of drywalls, partitions, and electrical/mechanical ductwork. It is observed that there is a disagreement between the measured FRF and the FE model FRF considering the width of the FRF peaks. The natural frequency of the FE model peak is at 12.14 Hz, while the peak of the measured FRF is spread in a range of frequencies between 12.4 and 13.1 Hz (Figure 13).
[image: Figure 13]FIGURE 13 | Comparison between the measured FRF and the FE model predicted FRF after the installation of non-structural elements.
As another note in Figure 13, there is no clear and sharp peak for the measured FRF, but the damping associated with the measured FRF is higher than the damping associated with the FE model FRF. The measured FRF indicates that there is a considerable increase in damping as a consequence of the installation of drywalls and partitions, electrical/mechanical ductwork, and materials spread over the testing floor (observed in Figure 11); however, this increase in damping was not reflected in the FE model FRF shown in Figure 13. Even though the FE model includes additional weights for the equipment present on the test floor and elastic springs for the partitions, the FE model FRF did not show the amount of damping that was observed on the measured FRF.
Figure 14 shows the comparison of two FE model FRFs for the “pre-installation of non-structural components” and “post-installation of non-structural components.” It is observed that the FRF peak of 12.49 Hz came down to 12.14 Hz for the “post-installation” condition (almost a 3% drop in the frequency value); meanwhile, the amount of damping (the width of the FRF) remained practically the same. This does not reflect the measured damping conditions since it was shown in Figure 11 that the “post-installation” condition has a broader FRF peak than the “pre-installation” condition.
[image: Figure 14]FIGURE 14 | Comparison of FE model FRFs: “pre-installation of non-structural components” vs. “post-installation of non-structural components.”
5 LIMITATIONS OF TESTING, ANALYSIS, AND MODELING
The authors find it pertinent to discuss the limitations of the testing, analysis, and modeling exercises presented in this study. It is observed in Figure 11 that after the installation of non-structural elements, the measured FRF shows a clean peak at 11 Hz. This means there is an evident mode at this frequency. This mode is activated and appeared in the FRF plot at the Location 12 only after the non-structural element installations. It is difficult to assess the changes observed in the FRFs after component installations because it is not possible to be sure that it is related to the mass or stiffness change, especially because FRF curve fitting was not performed to differentiate the mode shapes and match with the FE model results.
Moreover, when the non-structural components are attached, the FRF of Figure 11 could be showing two closely spaced modes between 12.4 and 13.1 Hz (instead of one peak). Therefore, it is not possible to claim that there is a clear increase in damping for a single mode, or the wider peak belongs to closely spaced modes in this frequency range. It is important to note that when the two closely spaced modes are present, they could look like a single mode without a clear single peak. Closely spaced modes could appear when local stiffnesses are introduced to the floor (just like the non-structural components of this study); therefore, the effect observed between 12.4 and 13.1 Hz (Figure 13) could be related to this. The authors could not perform a multi-mode FRF curve fitting to see whether one mode or multiple modes exist in this range of frequencies. Such analysis would have also identified the modal damping ratios for the closely spaced modes in this range. The authors did not calculate the modal participation factors to see the contributions of higher modes to the overall response.
6 SUMMARY AND CONCLUSION
In this paper, the effect of partition walls and non-structural elements on the vibration response of floors are studied experimentally and analytically. Dynamic tests were conducted on an elevated floor of a steel-framed building located in the Southeastern United States before and after the installation of non-structural components. In order to determine their effects on vibration response, the first round of tests was conducted for the bare slab conditions with minimal non-structural elements, while the second round of tests were performed after the installation of non-structural components: electrical and mechanical ductwork (with a variety of construction-related items present on the floor during dynamic testing). The recorded data were post-processed to determine the FRFs for both conditions and compare them to observe the changes introduced by the installation of elements. Meanwhile, finite element models were created to represent each installation condition and compare the predicted FRFs to the measured FRFs. There are some limitations of the methods used in this study and therefore it is not possible to clearly pinpoint the effect of the nonstructural elements on the dynamic parameters of the floor; however, it can be stated that the stiffening effects of non-structural partitions were not clearly realized on the natural frequency of the test floor. Keeping these limitations in mind, according to the authors, the results of this study are not consistent with the previous experience of the authors and existing findings in the literature where a 25–30% increase in the natural frequencies was expected because of the installation of non-structural elements. This might be because the non-structural walls built below the test level are designed in a way not to interact with the upper level vertically with a physical connection. The upper-level slab is free to deflect in the gravity direction, and it does not transfer any load to the non-structural wall below; therefore, there is no vertical stiffness contribution of the non-bearing wall to the floor above. The results in the existing literature could very well be reflecting a different condition where there is a physical connection of the tested floor to the non-structural component below. With such vertical stiffness contribution, a 25–30% increase in the natural frequencies does make sense. It is important to note that the way the non-structural components are connected to the floor above is a major difference-maker. Such connection types should be known in advance so that more realistic assumptions can be made about their contribution to the dynamic behavior of floors.
On another note, even though the partition walls were modeled as linear springs in the model with assigned damping values, the effect of damping was not observed in the FRFs generated by the FE model. As a future study, the modeling of damping needs to be researched in FE modeling software to investigate and reflect the damping values observed on the measured FRFs. A multi-mode FRF curve fitting methodology would differentiate the modes and lead to a more reliable FE model updating.
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