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A study on the characteristics and actual conditions of operation
noise and vibration of rope elevators in high-rise apartments
o, e
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ABSTRACT: An Elevator is a very important equipment in high-rise apartments. The noise generated by an
elevator is causing inconvenience to residents. However, there are no laws and regulations on elevator noise, and
moreover it is not clear how to measure and evaluate elevator noise. For these problems, the first priority should
be given to grasping the characteristics of noise and vibration generated during elevator operation. In this study,
noise and vibration generated when operating a rope-type elevator in a high-rise apartment are divided according
to the number of floors and the type of room, and the noise and vibration are simultaneously measured to
understand the characteristics of noise and vibration. The correlation coefficient according to the experimental
conditions was determined. As a result, it was found that elevator noise was mainly composed of components in
the 125 Hz to 500 Hz band, and the correlation with vibration in the 125 Hz to 500 Hz band was also significant.
For the top layer, it was confirmed that the correlation coefficient was very high at 0.8 level.

Keywords: Apartment houses, Elevator, Vibration, Noise
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Table 1. Measurement information,

Table 3. Floor plans and measurement points,

No Site E/V | E/V position Route Duration
" | number | type |(Adjacent room) (s)
14F-
1 102 \F 50
2 | 801 Bed room IF- 35
8F
1F-
3 1401 |4F 50
MR 14F
4 109 \F 50
5 808 Living room IF- 35
& 8F
1F-
6 1508 ISF 50
Table 2. Measurement system,
e Manu- .
Description Model facturer Details
Bandwidth :
DC~80 KHz/
Analyzer | Apollo SINUS Dynamic range :
120 dB
Noise Bandwidth :
Micr 40AF free 3.15KHz ~
hgrfe field | GRAS| 20KHz
P microphone Dynamic range :
135dB
Bandwidth :
0.5 KHz ~
Analyzer | SA-01 RION 20 KHz/
Dynamic range :
. 140 dB
Vib- .
ration Bandwidth :
Single axis 0.5 Kbz~
Accelero- accelero- | BS.W.A 14 KHZ/
meter meter (SW) Maximum
Acceleration :
0.0002 g rms
2% Fuj4e tf o} 2 nlo| AR ET AF o] F
Aloll 578 & 4= Sl Fabkae J 9191 1/30ct. 25 Hz ~
5000 HzS 414510] 274 Bt om, mE 483t
F BAZHOR AY Hc W] 35772
SRS YO R e ORe U B MY 9 B e 1
Hom sl IHS 7|20 = YA AT AdH

ST 24 A i Ak W E 4 gl 577 3
ol o mct AeksA Afthulmsls] $igolcy.
2 0] ot 5707194 28 4191 917 2 ool

TR TIRX] H4a0@ M1z (2021)

Bed room (adjacency)
I*:ﬂ = =)
Floor plan and Living Room
E/V position . Dining Room &
- Kitchen
ik 1, U B Bed
Bed Room
Room
Measurement
of SPL
Measurement
of VAL

Floor plan and
E/V position

Measurement
of SPL

Measurement
of VAL




UFORE 2324 5737)9] 28 45 9 s S0 o] w3t A 87

Table 4. Measured noise levels at 6 residences. 2E AF G A9 A3 ofgff Table 39 LeRH
Ich 2ch 3¢ch 4 ch 1:]— —/J\—‘\%‘;"l ﬁ%o EE‘%@%}I—S‘ E@ﬂi‘% X—‘l%

1 66.0 64.4 64.1 675 517] 9FO Lineargh-S %7]5150).
2 60.7 60.8 59.7 61.2
3 58.2 63.2 68.1 54.5 o _
4 58.8 62.8 527 60.4 32 A2 9 IF H IA| =™ L Zot
5 60.8 55.7 48.0 53.2 6/\1]‘:H°ﬂ EHz:;_]. Z:\_% %Xj Ax F_g Table oﬂ L,}E].kli
6 58.0 55.8 53.0 59.1
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Unit : SPL (dB). Lmax

A A =352 A A =X AylE
Table 5. 35 Point measurement result value of mea— AR IA & 35414 Co e = Table 5]
sured VALs at 35 measurement points, e 7F2 1 ~ 62 2 S A& Yehd HE
NO. Measurement apartment number o], M| & 1~35= ZRJIE HIE ou|glic].
’ 1 2 3 4 5 6
1 68.5 68.0 73.0 58.6 58.4 72.8 =
: : : : . : =X zdn} ol 2HM
2 | 668 | 678 | 792 | 592 | 592 | 723 Iv. &8 21 | 24
3 67.3 73.0 75.7 61.9 59.4 70.9
4 65.4 76.7 74.5 67.3 61.0 76.0 41 OJEU%IQ_I _’6:__%0." [['_I-% %?Dl-jl IIJ% II_-|I:E|'
5 68.9 69.0 71.8 62.6 58.4 70.2 B2 EA
6 69.9 74.9 72.4 61.8 60.0 68.3 = - o
7 65.6 70.1 71.3 64.9 58.6 67.8 6/(1]]‘4-]9] é?ﬁ 7&‘7 g ?_]_X /‘5__]9] %_‘?—r .é_’ ;‘é]/KElj‘q_ 7.]
8 | 654 | 716 | 737 | 634 | 619 | 770 Ajo] Bel Aol A% Ao] EAjo] of w7
9 | 648 | 741 | 735 | 612 | 599 | 768 i o ;;‘ | E}j; ° ‘;?4 57301 oteA
A o] &l B =
10| 654 | 763 | 774 | 633 | 620 | 752 Fep A =A] &l 8 & Z a7t Qi) ofeff 19 Fig. 1
11 | 655 | 722 | 70.1 | 68.0 | 620 | 794 L A B 35X - 2SS 59 L BREE
12 67.4 74.3 78.2 64.2 58.1 75.4 Ueld A o)1, Fig. 2= AA e o] RXE 1
13 64.8 70.9 76.7 65.8 61.1 72.5
Wy Ao
14 71.0 70.5 73.4 63.9 59.2 68.7 ﬂ—l‘ ~ ]D]‘
15 71.4 70.9 75.5 59.2 60.7 71.4
16 70.8 74.1 79.6 60.6 58.2 68.5
17 65.0 69.9 78.3 68.9 58.4 69.9
18 68.1 70.8 75.6 73.0 59.4 71.6
19 67.6 70.2 79.0 69.1 58.9 69.9
20 68.0 68.5 75.1 63.3 59.4 67.9
21 72.1 69.9 75.7 65.6 59.9 68.3
22 71.0 69.5 75.1 62.4 60.3 70.7
23 67.2 74.9 72.2 60.5 59.8 68.7 Unitts VAL (dB)
24 | 694 76.1 783 61.3 60.8 1 Fig. 1. Bed—room wall vibration transmission cha—
25 | 706 | 743 | 755 | 653 | 641 | 743 racteristics 35 points.
26 70.5 70.9 70.3 61.4 58.7 76.4
27 70.5 71.9 79.6 62.9 58.3 70.8
28 68.5 72.7 86.1 62.9 59.1 69.0
29 68.7 69.0 70.6 66.5 61.6 68.6
30 | 687 | 704 | 757 | 655 | 608 | 693 _ : -
31 70.3 70.5 64.6 64.4 60.6 72.4
32| 648 | 731 | 729 | 668 | 658 | 817 : : B
33 68.1 72.0 72.9 64.7 62.3 70.0
34 64.7 71.9 76.6 64.5 63.1 68.9 Units: VAL (dB)
3 | 662 73.2 81.8 65.6 62.0 66.0 Fig. 2. Living—room wall vibration transmission cha—
Unit : VAL (dB). Lmax racteristics 35 points,
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Fig. 3. An example of a vibration measurement location,
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Fig. 4. Frequency band analysis of adjacent room type.

Table 6. Correlation analysis of adjacent room type.

125 Hz-500 Hz
LN - BN LV-BV
0.9 0.9
LN-LV BN- BV
0.7 0.4
LN-BV BN-LV
0.5 0.6

Living Room Noise : LN, Living Room Vibration : LV
Bed Room Noise : BN, Bed Room Vibration : BV
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Fig. 5. Frequency analysis of noise and vibration for
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Table 7. Correlation coefficient and regression analysis
of noise and vibration for each floor (1F, 8F, 14F),

ve
oo

1F 8F 14F
Correlation coefficient 0.22 0.56 0.75
Pearson’s R2 0.05 0.32 0.57
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Fig. 7. (Color available online) Regression curve of
8F noise analysis and vibration analysis.
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