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Jack-up floating floor systems are widely used to control vibration and airborne noise in acoustically 

sensitive buildings, yet a persistent misconception remains that insulation cannot be effectively 

incorporated within their air cavities. This paper critically examines and debunks this myth by 

demonstrating that cavity insulation is not only possible but can significantly enhance both acoustic and 

thermal performance when correctly designed and installed. The study presents a comprehensive overview 

of jack-up floating floor principles, including system purpose, benefits, and distinctions between embedded 

and replaceable jack-up configurations. Drawing on acoustic theory, laboratory test data, and real-world 

case studies, the paper illustrates how the strategic integration of insulation reduces cavity resonance, 

improves airborne and impact sound insulation, and increases overall system efficiency. Comparative 

analyses explore the relative performance of increased cavity height versus the addition of insulation, 

providing practical guidance for optimised design solutions. Detailed discussion of material selection, 

mechanical requirements, and installation methodologies addresses critical considerations such as 

perimeter isolation, overheight design, and bearing insertion. By clarifying common misunderstandings and 

translating measured data into practical outcomes, this paper equips specifiers with the knowledge required 

to confidently specify and implement high-performance jack-up floating floor systems in demanding 

environments, including studios, cinemas, gyms, and mechanical rooms. 

1 Introduction 

Jack-up floating floor systems are widely used to control structure-borne noise and vibration in high-performance acoustic 

environments. These systems consist of a reinforced concrete slab supported on discrete resilient elements, which is 

mechanically lifted after curing to create an air cavity between the floating slab and the structural floor. This configuration 

ensures effective structural decoupling, reducing the transmission of impact noise and low-frequency vibrations. 

Compared to conventional floating floor solutions, jack-up systems minimise the risk of unintended rigid connections 

(acoustical bridges), as the separation between slabs is created after concrete curing. This construction approach provides 

a controlled and repeatable cavity, which plays a central role in the acoustic behaviour of the system. 

The acoustic performance of floating floors is commonly described using a mass–spring model, where the slab represents 

the mass and the resilient elements provide decoupling. In this context, the air cavity influences system stiffness and can 

introduce additional acoustic phenomena, such as cavity resonances (standing waves). While the role of cavity depth is 

well understood, the use of insulation within the cavity remains a subject of debate. 
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This paper investigates the feasibility and acoustic impact of introducing fibrous insulation within jack-up cavities. The 

analysis combines theoretical considerations with laboratory measurements on two system configurations, comparing 

performance with and without partial cavity insulation. 

2 System Description  

Jack-up floating floor systems consist of a reinforced concrete slab supported on discrete resilient elements housed within 

embedded or accessible units. After curing, the slab is mechanically lifted to create a controlled air cavity between the 

floating slab and the structural floor. This process ensures effective separation between structural elements and reduces 

the likelihood of unintended rigid connections. 

The system is typically implemented without continuous formwork. Instead, the concrete slab is cast directly over discrete 

support housings placed on the structural floor, allowing flexible spacing of isolators based on structural requirements, 

slab thickness and load conditions. This configuration enables the support of both distributed and localised loads by 

adjusting the number and distribution of support elements. 

Resilient supports may consist of either steel springs or elastomeric bearings. These provide different stiffness 

characteristics, with typical natural frequencies in the range of approximately 2.5-5 Hz for spring-based systems and 6–

10 Hz for elastomeric solutions, depending on design requirements. The selection of isolator type is governed by target 

acoustic performance and loading conditions. 

A key feature of jack-up systems is that the total build-up height is largely independent of the isolator thickness, as the 

resilient element is contained within the support housing. This allows adjustment of the cavity height without significantly 

affecting the dynamic properties of the isolators. 

Two main system configurations are commonly used: embedded systems, in which the support elements are fully enclosed 

within the concrete slab, and accessible systems, which allow post-installation access to the isolators for inspection, 

adjustment, or replacement [9,10]. 

In the present study, both embedded and accessible jack-up systems are considered, with configurations tested both with 

and without cavity insulation. 

3 Cavity Insulation and Acoustic Behaviour 

3.1 Role of the air cavity  

Floating floor systems can be approximated as mass–spring systems, as commonly described in building acoustics 

literature [1,2], where the floating slab represents the mass and the resilient supports provide compliance. The air cavity 

contributes to the overall stiffness of the system, with deeper cavities generally resulting in lower air stiffness and 

improved low-frequency isolation. 

However, increasing cavity depth also introduces the potential for airborne resonance within the void. These cavity 

resonances occur when the cavity dimensions correspond to half-wavelength multiples of the acoustic field, leading to 

standing wave formation within enclosed spaces [3]. As a result, certain frequencies may be amplified rather than 

attenuated, negatively affecting the overall acoustic performance. 

From a design perspective, shallow cavities are typically easier to construct but may limit low-frequency performance. 

Conversely, deeper cavities can improve isolation at low frequencies but increase total build-up height and the likelihood 

of cavity resonances in the audible spectrum. This creates a trade-off between acoustic performance and construction 

constraints. 

 

3.2 Effect of cavity insulation  

Introducing fibrous insulation within the cavity modifies its acoustic behaviour by increasing internal damping and 

reducing sound reflections between rigid boundaries, which is consistent with the behaviour of porous sound-absorbing 

materials [4]. In an empty cavity, sound waves are repeatedly reflected between the floating slab and the structural floor 

as well as between perimeter walls, leading to standing wave formation and re-radiation of acoustic energy generated by 

structural vibrations. 

These effects can result in: 
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• frequency-dependent peaks in sound transmission,  

• reduced consistency of acoustic performance across the spectrum, and  

• amplification in the low-mid frequency range.  

The presence of insulation reduces these phenomena by absorbing acoustic energy and disrupting standing wave 

formation. As a result, the cavity behaves as a damped system rather than a purely resonant one. 

3.3 Acoustic implications  

The inclusion of insulation within the cavity provides several acoustic benefits and has been discussed in practical 

implementations of jack-up systems [11]. First, it reduces the amplitude of cavity resonances, leading to a more uniform 

performance across frequencies. Second, it contributes to improved airborne sound insulation by limiting the transmission 

of sound through the cavity. Third, it enhances the performance of the mass–spring system by introducing additional 

damping, which reduces resonance effects and improves impact sound insulation, particularly in the low- to mid-

frequency range. 

In addition to acoustic effects, insulation may also provide secondary benefits such as thermal resistance and vapour 

control, although these aspects are not the primary focus of this study. 

4 Paper submission 

4.1 Test overview  

To evaluate the acoustic effect of cavity insulation, controlled laboratory measurements were performed on two jack-up 

floating floor configurations: an embedded system and an accessible system. Each configuration was tested both with and 

without fibrous insulation within the cavity. 

The comparison focuses on standard acoustic descriptors for airborne and impact sound insulation, including weighted 

normalised impact sound pressure level (Ln,w), weighted sound reduction index (Rw), and weighted impact sound 

reduction (ΔLw). Measurements were performed according to relevant laboratory standards for airborne and impact sound 

insulation [5–8]. 

4.2 Summary of results  

Table 1: Summary of acoustic performance for embedded and accessible jack-up systems with and without cavity 

insulation. 

System Setup Ln,w (Ci) Rw (C, Ctr) ΔLw (Ci) 

Embedded A (Without insulation) 44 (-2) 70 (-2, -7) 34 (-9) 

Embedded B (With insulation) 42 (-2) 71 (-2, -7) 36 (-9) 

Accessible C (Without insulation) 38 (-5) 79 (-3, -8) 40 (-8) 

Accessible D (With insulation) 32 (-3) 80 (-3, -9) 45 (-10) 

 

For the embedded system, the introduction of cavity insulation resulted in a reduction of Ln,w from 44 dB to 42 dB, 

corresponding to an improvement of 2 dB. The ΔLw increased from 34 dB to 36 dB. Airborne sound insulation showed 

a marginal increase, with Rw improving from 70 dB to 71 dB. 

For the accessible system, a more pronounced improvement was observed. The Ln,w decreased from 38 dB to 32 dB, 

corresponding to a 6 dB improvement. The ΔLw increased from 40 dB to 45 dB. Airborne sound insulation showed a 

small increase, with Rw improving from 79 dB to 80 dB. 
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4.3 Impact sound insulation  

The inclusion of cavity insulation resulted in consistent improvements in impact sound insulation for both system 

configurations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Normalised impact sound pressure level (Ln) as a function of frequency for the embedded system, comparing 

configurations without insulation (Setup A) and with insulation (Setup B). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Normalised impact sound pressure level (Ln) as a function of frequency for the accessible system, comparing 

configurations without insulation (Setup C) and with insulation (Setup D). The maximum measurable limit (Ln,min) of 

the test facility is also indicated. 

 

Reductions in Ln,w of 2 dB and 6 dB were observed for the embedded and accessible systems, respectively. 

Corresponding increases in ΔLw confirm the improvement in impact sound attenuation. 

The frequency-dependent results indicate that these improvements are most significant in the low-mid and mid-frequency 

ranges. In addition, localised peaks associated with cavity resonance and/or critical frequency of the slabs are reduced 

when insulation is introduced, particularly in the accessible system configuration. 

These results are relevant for applications involving structure-borne excitation, such as footfall or mechanical equipment. 

4.4 Airborne sound insulation  

Airborne sound insulation shows smaller but consistent improvements with the inclusion of cavity insulation. 
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Figure 3: Sound reduction index (R) as a function of frequency for the embedded system, comparing configurations 

without insulation (Setup A) and with insulation (Setup B). 

 

 

 

 

 

 

 

 

 

Figure 4: Sound reduction index (R) as a function of frequency for the accessible system, comparing configurations 

without insulation (Setup C) and with insulation (Setup D). The maximum measurable limit (Rmax) of the test facility is 

also indicated. 

 

Increases of up to 2 dB in Rw were observed for both systems and the improvement is relatively uniform across the 

frequency spectrum. 

For the accessible system, the measurements approach the upper limit of the test facility for several frequency bands. As 

a result, the magnitude of improvement in airborne sound insulation may be underestimated. A similar limitation applies 

to the impact sound measurements, where values approach the lower measurable limits of the test chambers. 

5 Construction Considerations  

The installation of jack-up floating floor systems involves casting a reinforced concrete slab over discrete support 

housings positioned on the structural floor [10]. After curing, the slab is mechanically lifted to create the required air 

cavity, ensuring effective separation between the floating slab and the supporting structure. 

A typical installation sequence is illustrated in Figure 5 and can be summarised as follows: 

1. Placement of perimeter isolation to ensure separation between the floating slab and surrounding structural 

elements.  

2. Installation of the absorption layer (when applicable), positioning of support housings, and definition of the 

required overheight.  
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3. Placement of a protection or bond-breaking layer over the substrate.  

4. Installation and alignment of the jack-up housings according to the design layout.  

5. Installation of reinforcement and casting of the concrete slab.  

6. Opening of the housings and installation of the resilient elements and connection components.  

7. Mechanical lifting of the slab to the design height, followed by closing of the housings and sealing of the perimeter.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Typical installation sequence of a jack-up floating floor system. 

 

For embedded systems, the resilient elements are installed prior to concrete casting and remain inaccessible after 

installation. In contrast, accessible systems allow the resilient elements to be installed, adjusted, or replaced after curing. 

For Stravifloor Jackup-E (embedded configuration), the bearings and housings are installed simultaneously before 

casting. For Stravifloor Jackup-R (accessible configuration), the bearings can be installed after the concrete has cured. 

6 Design Considerations  

6.1 Structural considerations  

The design of jack-up floating floor systems must account for load conditions during both construction and service phases. 

In particular, the support elements and associated overheight materials are subjected to temporary loads during slab 

casting and lifting, as well as permanent and variable loads in service. 

Typical design loads include the self-weight of the concrete slab (DL), additional permanent loads (SiDL), and imposed 

loads (LL). In practice, acoustic design load (ADL), serviceability limit state (SLS) and ultimate limit state (ULS) 

conditions are defined according to relevant standards (e.g. Eurocode or ASCE), combining dead and live loads with 

appropriate safety factors. 

These considerations determine the required load-bearing capacity of the support system and influence the allowable 

spacing of support elements. 

6.2 Overheight and construction constraints  

Overheight materials used during construction must be capable of supporting temporary loads prior to slab lifting, 

including the self-weight of the concrete and additional loads associated with construction activities. After lifting, load 
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transfer is governed by the resilient supports, and the role of overheight elements is reduced or completely eliminated if 

they are only used as temporary. 

Environmental conditions within the cavity, such as humidity and potential condensation, should also be considered in 

material selection. 

6.3 Insulation material requirements  

When insulation is introduced into the cavity, its mechanical behaviour during construction becomes a critical design 

parameter. The material must be capable of supporting the concrete slab during pouring and curing without excessive 

deformation. 

• To ensure adequate performance, the following criteria should be satisfied: 

• Initial deflection under the self-weight of the concrete slab (DL) should remain below approximately 10 mm.  

• Combined initial deflection and short-term creep under construction loads should remain below 10 mm.  

• Deformation during the curing period should remain controlled to avoid unintended increases in concrete volume 

or changes in slab geometry.  

In addition to mechanical performance, the insulation material must maintain acoustic functionality. Fibrous materials 

are typically preferred, as they provide effective sound absorption within the cavity while maintaining sufficient structural 

resilience under load. 

7 Design Considerations  

The results confirm that the introduction of fibrous insulation within the cavity influences the acoustic behaviour of jack-

up floating floor systems. The observed improvements in impact sound insulation are consistent with the mechanisms 

described in Section 3, where the cavity transitions from a predominantly resonant system to a more damped 

configuration. 

The reduction in Ln,w, particularly the 6 dB improvement observed in the accessible system, suggests that cavity insulation 

can significantly attenuate structure-borne sound transmission. This effect is most pronounced in the low-mid and mid-

frequency ranges. The reduction of localised peaks in the frequency-dependent results further supports the role of 

insulation in limiting standing wave formation within the cavity or amplified critical frequencies energy transfer. 

In contrast, the improvements in airborne sound insulation are relatively small, with increases of up to 2 dB in Rw. While 

these changes are consistent across both system configurations, their magnitude indicates that cavity insulation has a more 

limited influence on airborne transmission compared to impact sound. This is expected, as airborne sound insulation is 

primarily governed by the mass and stiffness of the separating elements, with cavity absorption playing a secondary role. 

Differences between the embedded and accessible systems are also evident. The accessible system shows a more 

pronounced improvement in impact sound insulation, which may be related to differences in cavity configuration, support 

conditions, or the interaction between insulation and the structural system. However, the present study does not isolate 

these parameters, and no direct causal relationship can be established based on the available data. 

It should also be noted that, for some measurements, the results approach the limits of the test facilities. In such cases, 

both airborne and impact sound insulation values may be constrained by measurement boundaries, potentially 

underestimating the actual performance differences between configurations. 

Overall, the results indicate that cavity insulation can improve acoustic performance without negatively affecting the 

system behaviour, provided that appropriate materials are selected and construction constraints are met. 

8 Conclusions  

This study investigated the effect of introducing fibrous insulation within the cavity of jack-up floating floor systems. 

Based on theoretical considerations and laboratory measurements, the following conclusions can be drawn: 

• The presence of insulation within the cavity reduces standing wave effects and increases damping, leading to 

steadier acoustic behaviour across the frequency spectrum.  
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• Measurable improvements in impact sound insulation were observed, with reductions in Ln,w of up to 6 dB 

depending on the system configuration.  

• Airborne sound insulation showed smaller improvements, typically on the order of 1–2 dB.  

• The effectiveness of cavity insulation depends on the system configuration, and the magnitude of improvement 

may vary accordingly.  

• The introduction of insulation is compatible with the structural and construction requirements of jack-up systems 

when appropriate material properties are ensured.  

The results support the inclusion of cavity insulation as a design parameter in floating floor systems where enhanced 

acoustic performance is required. Further investigation would be required to quantify the influence of specific parameters 

such as cavity depth, insulation type and support configuration. 
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