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{ SUMMARY )

O Purpose

o Even though noise complaint problem among neighbors mainly caused by vertical
vibration induced inside building, design and evaluation criteria for floor
vertical vibration do not clear.

- Vibration criteria developed in other countries do not appropriate for
domestic circumstances (structural system and human perception levels etc.),
because of diverse factors of vibration problem floor vibration is evaluated
by current criteria with limitations.

- This results in remarkable difference between theoretical and measured
values. Designed values or evaluations with criteria having some |imitations
appear to lack credibility.

o Thus, the purpose of this study is the development of the evaluation method of
floor vibration using neural networks based on data,

o and to propose the minimum slab thickness based on the developed evaluation
method in this study.

O Contents

o This study attempted to develop new evaluation method for floor vibration

Purpose & using data having a lot of and changable informations and artificial neural
Contents network.
o For the purpose this study was executed with two distinguished Groups.
o Groupl is the stage for acquisition and analysis of data and is composed of
two steps.
- Step1
mReview of vibration criteria
mAcquisition and analysis of data from references and existing experiment
results
- Step2 :
mData mining and construction of multilayered artificial neural network to
predict changeable factors
o Group2 is the stage for performance evaluation.
- Developing vibration evaluation method considering various factors based on
mapping DB on artificial neural network.
- Verifying developed method using experimental and analytical studies.
- The last step of this study, efficient slab thickness was checked from floor
vibration evaluation using developed method and variables.
o Results of this study
® Development of floor vibration evaluation method considering
multidimensional variables.
Results

@ Suggestion on the slab thickness based on the development evaluation
method.

o From this method the effect of floor vibration will be derived wusing design
element as input data.




Expected
Contribution

The result of this study for developing new evaluation method for floor
vibration using data having a lot of and changable informations and artificial
neural network can be utilized as follows.

o The effect of floor vibration will be derived with simple input data by using
the developed method that can be the scale of application of other criteria

o This method can cope actively with diversified construction technique.

o And suggested slab thickness will be contributed to improve the
serviceability of apartment buildings.

Keywords

Artificial neural Member

Slab Vibration Big Data network thickness
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N2z FUel 7= My sE

O FY WE AFoRE A% ABBUWAN T AT 2 A Fomy
B oggsts A% ABoR A% NS WAGD &% AFS AR peise] RE
Fwlel 28 u WL AN YBY 5 QA ¥ FLow 28 WEL WA
o gle,

O FAAGe g AL A% FA FEL F1H06:00~22:00)E 65dB(V), FH22:00~
06:00)2 60dB(V) ©]a}o] T},

O el wheh FFol @ TAM W A1Fo| vhAse] A Lo, ARo|AE:
A A Wk A B, 292 9 IS0 A S 9 /FL Agdte] Agsta 9

ot

R
(1) =A5+4 IS0
O A7 ISO% ISO 2631-21989)ell AR5 A Ez 7]#<l ISO 26311 272

g, 71 A A E s, Za L Ao o]ste] wHAEE 1~80 HzH $o A
EA% A7 by 2 A&k AA st ok

O °]F 2003 /HA® ISO 2631-2(2003) A= AE g2 A% Agghs AHAsd ot
As 2 BHygue] HFo Wik AFEA HUE 7]+ ISO  10137(2007)0 A4 ISO
2631-21989)9) A% S=W AR 7k NFoR AAFD o], AT AB BB
AEA NFoR AGHL 3

O ISO 10137(2007)2 A& &&= Ak 3 & Wlwo] wheh 7]E=del] wa Al
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274 2~40]t},

(2) %< 7] DIN 4150-2
O DIN 4150-2(1986)= %, 71z}, 744 @ Ad3s Za 9 7 A Z A 9 ste] WS
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= 1~80 Hzwi9le AEXE H7t PyHE AN

. G _,__Gf . Gr
NI R TR S S BN A
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1.98 0.13 0.80
C, = C,=—r, fy=5.6H: (2.1.2)

ol > 2 >
Y%gravity mm/ s mm

a, = AU 7}& % [%gravity]
v, = HAY &% [mm/s]

o ¥ [mm]

f= TxE9 Hs4 [Hzl
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1l

F7 7A%e] w3l wro] gig DIN 4150-2(1986)¢] KB #1§3te W59l A& s
A 2= gdehglelnw IS0 10137(2007)9) 7 Ao fig vta} ko] 71% 54

3 A Adx s} [2¥ 2.1.1].

100

= [SO10137 === DIN4150-2

Acceleration (Yogravity)

ISO base curve
for rms acceleration

0.01
1 10 100

Frequency (Hz)

[29 2.1.1] =A132F ISO 10137(2007)3} %< DIN 4150-(1986)<] H] L

Ayt 715 CSA(1989)
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100 100
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— W
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—

100 1 10 100
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(2.1.5)
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<E 321> O A nRAES @ veEe] A
Plan type 1621 E62L L&4L E&4L
Natural frequency Lst 25 30 23 21
(Hz) 2nd 35 40 28 29
3rd 46 45 34 -
Ist 0.70 0.4 0.47 0.45
2nd 0.32 0.75 0.55 1.02
Heel 3rd - 0.25 0.79 -
drop
Ratio of
acceleration average 0.51 0.47 0.60 0.74
(downstair
/ 1st 0.84 0.14 1.18 0.46
upstair) 2nd 0.3 0.04 0.90 1.49
Walking 3rd 0.71 - 1.03 -
average 0.57 0.09 1.04 0.98
<3E 322> 9B =7 WA Aol v
No. Plan type 1621 E62L 134L E84L
gross wall length (m)
D 0.25 0.23 0.27 0.39
slab area (m2 )
gross wall length
@ / 0.3 0.26 0.35 0.47
2(L1+L2)
total wall length of L1
® direction 0.26 0.29 0.23 0.49
L1
total wall length of L2
@ direction 0.85 0.71 107 136
L2
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<% 441> 71E

UE23 DB i & e

Structural | Subject Size Concrete Slab

No. type room (mxm) Compressive thickness (mm)
strength (MPa)
FLO1 4.82x5.42 24 150
FLO2 4.82x5.97 91 150
FLO3 5.12x5.97 24 165
FLO4 5.72x6.57 21 180
FLO5 4825597 21 150
FLOG RC 5.12x6.08 24 150
FLO7 460%6.15 24 150
FLOS Living | 500515 24 150
room

FL09 4.20%5.40 24 210
FL10 4.20%5.00 24 210
FL11 470%5.70 24 210
FL12 470%5.10 24 210
FL13 5.33%6.63 27 250
FL14 SRC 6.31x8.06 27 250
FL15 6.33%7.46 27 250
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an

<¥ 442> 71F AEAE DBe A% EA A

. Natur( i}ﬂ Fﬁg;lency Peak acceleration (a,, %gravity)
" Heel drop Walking
FL1 19.82 2.01 1.24
FL2 18.56 2.79 1.46
FL3 18.88 2.59 1.17
FL4 15.63 2.39 1.36
FL2 18.56 2.50 1.28
FL5 21.88 2.30 1.28
FL6 21.50 2.33 1.69
FL8 17.60 2.44 1.72
FL9Y 25.00 0.70 2.23
FL10 30.00 0.12 0.34
FL11 23.00 0.22 0.34
FL12 27.00 0.16 0.15
FL13 19.04 0.97 0.44
FL14 15.63 0.78 0.45
FL15 17.58 0.97 0.35
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O DIN 4150-1 (2001)

e Structural vibration - Predicting vibration parameters
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O DIN 4150-2

e Structural vibration - Human exposure to vibration in buildings
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O DIN 45680 : 1997

e Measurement and evaluation of low-frequency environmental noise
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O ISO 717-2 : 2013

e Acoustics - Rating of sound insulation in buildings and of building elements- part 2
: Impact sound insulation
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O IS0 4866 : 2010

® Mechanical vibration and shock

- Vibration of fixed structures -

Guidelines for the

measurement of vibration and evaluation of their effects on structure vibration

o TXE U 4 Wy A,

W2l 0.1 Hz ~ 500 Hz

- Transducers

- Signal-conditioning equipment

- Data recording system

e sl gk FxE S Wl (ISO 48966 : 2010)

Frequency Amplitude Particle Particle Time

Vibration source range® range velocity range | acceleration range | characteristic
Hz prm mms mifs2

Traffic 1 to 100 1to 200 0,2 to 50 0,02101 Cche
road, rail, ground-borne
Blasting vibration 1 to 300 100 to 2 500 0,210 100 0,02 to 50 T
ground-borne
Air over pressure 110 40 110 30 02to03 0,02 to0 0.5
Pile driving 1to 100 10 to 50 0,2 to 100 0,021to0 2
around-borne
Machinery outside 1to 100 10 to 1 000 0,21to0100 0,02t01 CiT
ground-borne
Machinery inside 1 to 300 1to 100 0,210 30 002101 CIT
Human activities inside 011030 5 1o 500 021020 0,021t00,2 T
Earthquakes 0,1 to 30 10 to 10° 0,2 to 400 0,02t0 20 T
Wind 0,1to 10 10 to 108 — — T
Acoustic (inside) 5 to 500 — — — CIT
MOTE 1 The ranges quoted are exireme, but they still indicate the values which may be experienced and which may have to be
meazurad (ze2 also Mote 2). Exireme ranges of displacement amplifudes and frequencies have not been usad to derve particle
velocities and accelerations. “Yalues lower than 0,2 mm's can also be considered. For building security and human annoyance, these
values may be ingignificant, but for sensitve equipments they are significant
MOTE 2 Vibration walues within the given ranges may cause concern. There are no standards which cover all varieties of siructures,
condificns and durations of expogure, but many national codes associate the thresheld of visible (or otherwize noticeable) effects with
peak particle velocities at the foundation of a structure of more than a few millimetres per 2econd. A significant damage is linked to peak
particle wvelocities of several hundred milimetres per second. “ibration levels below the threshold of human perception may be of
concern in delicate and industrial processes.
3 Ranges quated refer to the response of structures and structural elements to & particular type of excitation and are indicative only.
®  Continuous.
% Tranzient.
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O ISO 10052 : 2004

e Acoustics - Field measurements of ariborne and impact sound insulation and

service equipment sound - Survey method
o The ARl WE @Y P A
- YA Ale] FUIAES Ad AT

- vgEAe AW 4
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