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Study on Elevator Induced Structural Vibration Reduction Performance Using

Polymer Concrete
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Abstract: With the increased interest on quiescent place for residential place, the noise generation from facilities needs to be minimized. One important
noise source include sounds from operation of elevators. The elevator operates between floors and generates significantly annoying sounds to the nearby
living spaces. It is recognized as the significant contributor inducing noise annoyance to residents. Elevator is supported to the building structure at

several locations for movements between floors. In this study, the vibration reduction by use of polymer concrete on the support location was

demonstrated. By measuring and comparing the vibration generation when supported on cement and polymer concrete, the noise reduction performance
was evaluated. The polymer concrete was made in the form of being inserted into the wall that imitates the hoistway. The impact vibration was induced
to the bracket and vibration transfer magnitude was measured. The damping ratio was evaluated through normalization and curve fitting of transient

response, and comparison was performed for each resin mixing ratio. By use of polymer concrete, it was possible to reduce the vibration generation

in an effect manner without sacrifice on the structural rigidity.
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Fig. 1 Dynamic properties experiment setup of concrete
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(b) the part where the polymer concrete is inserted.

Table 1 Cement concrete mixing ratio

Unit weight (kg/m?)
Water Cement Sandl Sand2 Gravel Flyash
CcC 172 305 580 249 950 42

Type

Table 2 Polymer concrete mixing ratio

Mixing ratio
Type X
Resin Sand
PC-15% 1.5 8.5 Silica sand
PC-20% 2.0 8.0 #4 . #6
PC-25% 2.5 7.5 1:2
Table 3 Properties of resin
. Adhesive Tensile ~ Compressive Bending
Density
/ 3) strength strength strength strength
G (Nfmm?)  (Nfmm®)  (Nmm?) (N/mm?)
1.03 3.7 2.3 4.1 2.5
Table 4 Properties of sand
Sand Density Size Absorption  Fineness
(g/em®) (mm) (%) modulus
Silica #4 2.64 085-1.2 0.4 3.48
Silica #6 2.60 0.25-0.6 0.5 1.71
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Table 5 Vibration damping slope of each specimens
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Type Slope
CC 5.31
PC-15% 15.28
PC-20% 30.98
PC-25% 48.50
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Fig. 6 Frequency spectrum for vibration responses
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Fig. 5 Transient response data (a) the raw data of four specimens and (b) the process of
normalization, envelope and curve interpolation of polymer concrete-15%
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