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Evaluation on Expectation of Deflection of Floor Damping Materials Subjected to
Long-Term Load

Jung-Min Kim', Yoon-Ki Hongz, Jin-Koo Kim’, Jung-Yoon Lee'™

Abstract: Floor damping materials used in floating floor system to diminish the floor noise have been made with low density and dynamic stiffness.
Owing to this low density and dynamic stiffness, the deflection in these materials under long-term loading and cracking of the floor finishing mortar
in the floating floor system may occur. This paper presents the results of long-term loading effects on the deflection of different types of floor damping
materials. The experimental program involved the long-term loading tests for 490 days loading period on sixteen specimens. Specimens were classified
as DM 1(Damping Materials) to DM8, depending upon the four main parameters; types, bottom shapes and densities of floor damping materials and
amount of loading. Results indicated that the long-term deflection of all specimens of damping materials remained unchanged after 200 days at all
loading amounts, except the specimens made up of Polystrene, in which long-term deflection remained unchanged after 160 days at 250 N load and
100 days 500 N load. In this paper, two types of correlation expressions were shown in the deflection range prior to the range where deflection remained
constant; two analyses by ISO 20392 and linear regression. In comparison of two analyses and experimental results on the difference of deflection of
16 specimens, the difference of deflection was below 0.4 mm in those analyses in case of that total deflection was below 10 mm. Restrictively, it was
judged that the analysis for the deflection of specimens made up of Polystrene is more appropriate using ISO 20392.
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Table 1 Specification of sixteen types of specimens

.Specim.ens Load Material Density Bottom Shapes Thickness M(.)d‘ulus of
(material-density-shape) N (kg/m®) (mm) Elasticity (MPa)

DMI1 (EPS-13-F) 250 Ethylene Polystyrene 1* 13.20 Flat 28.94 0.2267
DM2 (EPS-12-C) 250 Ethylene Polystyrene 1 12.08 Corrugated 29.80 0.1499

DM3 (PE-24-F) 250 Polystyrene*** 23.96 Flat 30.98 0.1600
DM4 (EPS-25-F) 250 Ethylene Polystyrene 1 24.70 Flat 29.33 3.3144
DMS5 (EPS2-25-C) 250 Ethylene Polystyrene 2** 25.53 Corrugated 31.85 0.1247
DM6 (EPS2-15-C) 250 Ethylene Polystyrene 2 15.40 Corrugated 30.89 0.1095
DM?7 (EPS-24-F) 250 Ethylene Polystyrene 1 24.12 Flat 29.30 3.7536
DMS (EVA-59-E) 250 Ethylene Vinyl Acetate™**** 59.26 Embossed 30.15 0.1145
DM1 (EPS-13-F) 500 Ethylene Polystyrene 1 13.20 Flat 28.94 0.2267
DM2 (EPS-12-C) 500 Ethylene Polystyrene 1 12.08 Corrugated 29.80 0.1499

DM3 (PE-24-F) 500 Polystyrene 23.96 Flat 30.98 0.1600
DM4 (EPS-25-F) 500 Ethylene Polystyrene 1 24.70 Flat 29.33 3.3144
DMS5 (EPS2-25-C) 500 Ethylene Polystyrene 2 25.53 Corrugated 31.85 0.1247
DM6 (EPS2-15-C) 500 Ethylene Polystyrene 2 15.40 Corrugated 30.89 0.1095
DM?7 (EPS-24-F) 500 Ethylene Polystyrene 1 24.12 Flat 29.30 3.7536
DM8 (EVA-59-E) 500 Ethylene Vinyl Acetate 59.26 Embossed 30.15 0.1145

*  Ethylene Polystyrene 1 (EPS1) : polystyrene resin, made from plastic and styrene, inflated by steam after injecting hydrocarbon gases
**  Ethylene Polystyrene 2 (EPS2) : polystyrene resin inflated by steam after injecting improved addition agent

**%  Polystyrene (PE) : plastic made by polymerizing ethylene gas and polyethylene

**** Ethylene Vinyl Acetate (EVA) : synthetic rubber made from ethylene and vinyl acetate
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Fig. 2 Specimen setting to measure deflection
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Fig. 3 Changes of long-term deflections of floor damping materials under the loads of 250 N and 500 N
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Table 2 Convergent points of deflections of floor damping materials
under the loads of 250 N and 500 N

Specimens Convergent Point(days)
(material-density-shape) 250 N 500 N
DMI(EPS-13-F) 200 200
DM2(EPS-12-C) 200 200
DM3(PE-24-F) 160 100
DM4(EPS-25-F) - -
DMS5(EPS2-25-C) 200 200
DM6(EPS2-15-C) 200 200
DM7(EPS-24-F) - -
DMBS(EVA-59-E) 200 200

Table 3 Increase of deflections of floor damping materials for
490days under the loads of 250 N and 500 N

Specimens Increase of Deflection(mm)

(material-density-shape) 250 N 500 N
DMI1(EPS-13-F) 1.64 4.36
DM2(EPS-12-C) 2.83 532
DMS5(EPS2-25-C) 6.71 7.57
DMG6(EPS2-15-C) 8.34 9.72
DM3(PE-24-F) 22.24 22.38

DMA4(EPS-25-F) - -
DM?7(EPS-24-F) - -
DMS(EVA-59-E) 2.29 221
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Table 4 Trend equation of floor damping materials based on the calculation of long-term compressive creep of ISO 20392

Material 250 N loading 500 N loading
Trend Equation Determination Coefficient(r?) Trend Equation Determination Coefficient(r?)

DM1(EPS-13-F) y(t) =0.23107 4¢3 0.98 y(t) =0.09+0.76¢"* 0.96
DM2(EPS-12-C) y(t) =0.03+0.22t"* 0.95 y(t) =0.09+1.20t"1° 0.95
DM3(PE-24-F) y(t) =0.04¢%7 0.99 y(t) =0.60¢"4 0.96
DM4(EPS-25-F) No deflection - No deflection -
DM35(EPS2-25-C) y(t) =1.48¢%1° 0.93 y(t) =2.86t"" 0.96
DM6(EPS2-15-C) y(t) =0.12+2.27¢"14 0.95 y(t) = 4.88¢08 0.95
DM7(EPS-24-F) No deflection - No deflection -
DMB8(EVA-59-E) y(t) =0.15¢"% 0.99 y(t) =0.05+0.29¢°2° 0.90

y : deflection(mm), t : time(hour)
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Table 5 Trend equation of floor damping materials based on the convergent points of deflections

Material

DMI(EPS-13-F)
DM2(EPS-12-C)
DM3(PE-24-F)
DMA4(EPS-25-F)
DMS(EPS2-25-C)
DM6(EPS2-15-C)
DM?7(EPS-24-F)
DMS(EVA-59-E)

250 N loading 500 N loading
Trend Equation Determination Coefficient(r?) Trend Equation Determination Coefficient(r?)

y(t) =0.0074t —0.0794 0.99 y(t) = 0.009t +2.3962 0.99
y(t) =0.0075t +1.12 0.99 y(t) =0.0098t +3.1722 0.99
y(t) =0.1278t +1.8326 0.97 y(t) =0.1661t + 5.7075 0.96

No deflection - No deflection -
y(t) =0.0125¢ + 3.791 0.99 y(t) =0.0101t +5.357 0.99
y(t) =0.0139¢ + 5.2826 0.99 y(t) =0.0097t + 7.5704 0.99

No deflection - No deflection -
y(t) = 0.0066¢ +0.909 0.97 y(t) =0.0042¢t +0.9374 0.95

y : deflection(mm), t : time(hour)
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Fig. 4 Comparison among three deflection tendencies based on ISO 20392, linear regression analysis and experiment when 250 N was loaded
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