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A Study on Quality Characteristic and Stability

Improvement of Vibration—Proof Polyurethane Mat

Kyung—Ha Woo'-Chang—Ho Lee*
"Department of Industrial Engineering, INHA University

Abstract

Along with industrial development, various architectural structures have become bigger and higher,
leading to an expansion in the size and capacity of construction equipment. And with the development of
public transportation, the use of subways as a means of transportation in the city center is increasing, SO
that vibrations and structural noises are emerging as a new environmental issue. Considering that
architectural structures may be used from several decades to hundreds of years after the time of
construction, they can be seen as semi—permanent. Due to changes in the vibration—proof polyurethane
mats installed in the foundation of these structures, settling may occur and vibration reduction may become
inadequate. Therefore, in view of service life, it is necessary to have a high—level standard of reliability
and stability. In accordance with this, the Floating Floor System, which uses soft polyurethane foam and
can be constructed within a relatively short period of time, has excellent vibration resistant characteristics.
It is presented as a great alternative solution to the issue of vibrations caused by subways, railways and
building structures. At present, vibration—proof polyurethane mats have been developed up to the same
product level as in other advanced countries. However, in the construction of structure foundations, the
physical properties of this product and its shape incur changes. If they are installed as such in the
structure of a building, it may cause significant impact on stability, requiring that this cause be urgently
identified and improved.
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[Figure 1] Changes in volume and elasticity
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<Table 1> Quality characteristics of getzner sylomer

Quality characteristics Getzner Sylomer

Failure life (Bo) 600
Failure rate (%) 1%
Compression set (%) 5%
Loss factor 0.3
Static modulus of elasticity 0.03% 20%
Dynamic modulus of elasticity 0.18~0.36
Changes in volume t5%
Rated load 0~0.035
Water Compression set (%) 10 %
resistance Loss factor 0.3
Static/Dynami‘c .modulus of +20%
elasticity
Ozone resistance Good
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<Table 2> Failure criteria of polyurethane mat

Failure Feillory Test method
mode criteria
Permanent 50% less | 25% Compress the specimen under
st than initial | emperature (80C, 85C, 90C)
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[Figure 2] C4-180

<Table 3> Failure time of polyurethane mat

Tvoe Temperature | Sample|Sample | Sample | Sample | Sample
P () Nol | No2 | No.3 | No4 | No5

80T 605hr | 674hr | 64%hr | 751hr | 547hr
85C 215hr | 279hr | 286hr | 241hr | 221hr
90C 12%hr | 174hr | 141hr | 137hr | 190hr
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[Figure 5] Analysis of parameter distribution
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95% Normal
Temperature | Percentage | Percentile | Stadard | distribution
AFFEENERSENE: (C) (%) (hrs) error | Lower | Upper
Time (hrs) | (hrs)
[Figure 3] Load[N]-Time curve 80 10 525.7 69.0 | 406.4 | 680.0
(80T, 857, 907C) 85 10 200.2 27.6 152.9 | 262.3
90 10 1174 18.8 85.8 | 160.7
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<Table 7> Mixing codition of polyurethane mat

U-1/M-1 | U-1/M=2 | U-1/M-3
ratigf;;?iso) 100/39 | 10042 | 100/36
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<Table 9> Results analysis

<Table 10> Failure mode of polyurethane B from 2012 to 2015

Indicators of cofidence level Target Result
Percentile (B10), 95¢% 600Year | 611Vear
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[Figure 6] Natural frequency of polyurethane Mat
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