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Abstract

This study evaluated the vibration use and safety of students living in the dormitories on the 12th and 14th floors by feeling
uncomfortable. The measurement method was to measure the acceleration due to free vibration and single - person walking. The

slab stiffness was then calculated, and the usability and safety were compared according to international standards. The natural
frequency of the slab was 6.8 Hz. The natural frequency of a typical slab is around 15Hz. Therefore, the evaluation slab is
judged as a flexible floor structure. It is considered that there is a high possibility of resonance in the middle of daily life
because of low natural frequency and near harmonic component of walking vibration. As a result, the RMS acceleration level is

within the tolerance range defined by ISO 10137 code, but the 13th floor exceeds the reference limit, so that a sensitive person

could detect the vibration somewhat in the lying position.
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2.1 1SO 2631-1V

1) International Organization for Standardization, ISO 2631-
1:1997, Mechanical Vibration and Shock-Evaluation of Human

4 = gAdste =g A2 A25 BE 41295 2019 3¢9

ISO 2631-191A4&= AW A1%0s(whole-body  vibration)el]
wEE QA diste] AREARS] 7 7(health), SFeHE
(comfort), Z1%¢14](perception)?t B 7] (motion sickness)
S AgAoRE Wrtske WS rAst ek 1SO

2631-19M= Hrletazl &b AFdd 2 32 AA|,
A AAG & A4 T AT AFe wEHE L3k

e 78S AEste derrted
714 =& HH(Frequency-Weighted  Acceleration Response)
S Hbl ARgEtH, FEEEHEY FEjel wel RMS,
MTVVY VDV & ot 37 3E &8 dAeS
71,

211 ﬂ%@}%“

ISO 2631-1°14 5
Wk ek w,, w,, wf%‘” s —’Fﬂv% A AL Q)
o} Table 1.2 ISO 2631-1¢ #AAE thet A F47k5
S Y Aol

Table 1. Frequency-weighted of ISO 2631-1

Frequency . Motion
. Health Comfort Percepti .
-weighted omio reeption Sickness
Z-axis z axis,
. s L. Sitting
Z—axis, Sitting Position ..
e A . Position
w, Sitting z—axis, Standing . -
.. .. zZ-axis,
Position Position, K
Lying position standing
ying p position
X-axis/y-axis,
x-axis/y—axis, | Sitting Position
w, Sitting X-axis/y-axis, -
Position Standing
Position
Vertical
w; - - - .
Axis
212 2& AHEA AR

ISO 2631-1¢] AEH7te 7|80z A 2ol 4
45] T+ 7o RMS7HEE o, & H7HEE &8

Ll

A7NAM, a, + FIAFIHE B TSR,

T SHEAATE

Exposure to Whole-Body Vibration—Part 1: General

Requirements, ISO, Geneva, Switzerland, 1997.



2.1.3 Hj¥He 25k (Maximum Transient Vibration Value,

MTVV)

For 7o RMS 7HyEs A9 Ass ksl
Aol frofmgk A Fol ARt A& o] &L FAoI 3F
81 %1% (Transient Vbratlon)% Jrketaat sk A4S 9
A Aee T F74 FGrpiie] Qs ol
ISO 2631-1|4+ 3} 7F58 RMS 71=e digk &
w@ol Hdf =3t 7HEEe HE2l Crest Factor's % ¢J3st

e g A 2

_‘

Y
=
)
1

) O] %}]\—o] 9&_]4— ﬂ %
Z1%E #(Maximum Transient Vibration Value, MTVV)4}
%54 ] (Vibration Dose Value, VDV)E A% =2 &}

Rl

AAY] AEs Hrhgth 1184 AFolvd 54 55 4
7hehe Mo ® A ()0 wet A RIA 9] o] RMS
MRS AR 5 S
1 W, 0.5
a,(t,)= [7 tFTa u(t)dt} (2)
o71A, t, + TXAIRE,
a,(t) @ TN @ MR
71 RMS A S 98 A3t

ZAE AAAZ taiA o] sRMSS Hujge FH
He FEgrolzt gt e Aeghe gy ow F
3 7k E RMS7EE S| Hlg) 2 3s 7M7) wiol
Hp Bl AeRrbr aqd 75‘% s s B7HA
F2 289 5 Ak Hdde AsHe ok A Q)&
8 A

MTVV= max|a,(t)] 3)

A7NA, a,(t,) * FIF7HEE o5 RMS 7%

214 Q5 AHEA 7L

A=Y s AHEA 7kl o] i) Bfeole &=
W FA2ATIAY AAG= Ae B5RXE 7] wiol
QhRt Aol wE & AMEA W7tE gtk oA A

Table 2. Anxiety Evaluation of ISO 2631-1

Less Than| 0.315m/s” | 05m/s” | 0.8m/s* | 1.25m/s” | 2m/s’
0.315m/s” | -0.63m/s” | -1.0m/s” | -1.6m/s*| -25m/s’ |or more
Not Cause a Cause Cause Cause Cause
uncomfor— little some anxiety considerable | extreme
table anxiety anxiety anxiety anxiety

et 71%Ak Age) g R AEA WA AT

A FH47E RMS 7HEEy Adae A% 5o
B3 oy 20e WE A PEHT,

2.2 1SO 2631-12)
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wHE AR S AUHOR B

>
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#o} e Thes 7R, AE T8 AT ¥
7Fe} IS0 101372 gl tigh QA9 wmEol gt 7]
TS ARE F Aded] Sk wE VERdE A
star glet. ol W7z RMS 7HELEE 7|wtew gt
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Figure 1. Vertical Usability Evaluation Curve of ISO 10137
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2.3 AISC3

2) International Organization for Standardization, Mechanical
vibration and shock Evaluation of human exposure to
whole-body vibration Part 2: Vibration in buildings (1 Hz to
80 Hz), 2003.

3) AISC, Load and Resistance Factor Design Specification for
Structural Steel Buildings, American Institute of Steel
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Table 3. Dynamic Coefficient for Maximum Response Estimation

Hagr;ony Person Walking Aerobics Group Dancing
1 1.6-22 0.5 2-275| 15 15-3 05
2 3.2-4.4 0.2 4-55 0.6 - -
3 4.8-6.6 0.1 6-825| 0.1 -
4 6.4-8.8 0.05 - - - -
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2.4 SCI P3544
SCI P354: 2009(Design of Floors for Vibration: a New

Approach, The Steel Construction Institute)oll A+ A4l
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4) SCI, Design of Floors for Vibration : A New Approach, The
Steel Construction Institute, 2009.
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Table 4. Recommended Response Coefficient for Excitation Specified in

SCI
Place Response factor
Office 8
Shopping mall 4
Store 4
Stairs(Office) 32
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Table 5. Measuring Accelerometer

Table 6. Root Mean Square of Room

Story Column Girder Slab Beam
12F 0.0007 0.0009 0.0015 0.0009
13F 0.0003 0.0004 0.0006 0.0005
14F 0.0010 0.0014 0.0020 0.0019

Table 7. Maximum Responsre Acceleration Value of Room (unit:em/s?)

Story Column Girder Slab Beam
12F 0.003 0.004 0.006 0.004
13F 0.002 0.003 0.007 0.006
14F 0.004 0.006 0.009 0.008

0.01 ‘Caolumn 0.01 Girder

14F
13F
12F

0.005

-0.005

14F
13F
12F

o 50 100 150 200 [+] 50 100 150 200

Centerof Slsb 0.01 Baam

0.01

0.005 0.005

-0.005 -0.005

0.01

0.01
1] 50 100 150 200 1] 50 100 150 200

Figure 7. Root Mean Square and Maximum Response Acceleration(Room)

Table 8. Root Mean Square of Hall

Story Column Girder Slab Beam
12F 0.0009 0.0007 0.0008 0.0015
13F 0.0007 0.0005 0.0006 0.0014
14F 0.0009 0.0008 0.0008 0.0013

Table 9. Maximum Response Acceleration Value of Hall (unit:cm/s?)

Room Hall
ChO : Column ChO : Hall outside
Chl : Girder Chl : Door
Ch2 : Center of Slab Ch2 : Hall center
Ch3 : Beam Ch3 : Room center
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Story Column Girder Slab Beam
12F 0.0037 0.003 0.0034 0.0066
13F 0.0032 0.0025 0.0031 0.0063
14F 0.0044 0.0034 0.0039 0.0083
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Figure 8. Root Mean Square and Maximum Response Acceleration(Hall) Figure 11. 12th Floor Result of Room (Walking)
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Figure 9. Ambient Vibration of Room Figure 12. 12th Floor Result of Hall (Walking)
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Figure 10. Ambient vibration of Hall Figure 13. 13th Floor Result of Room (Walking)
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Figure 14. 13th Floor Result of Hall (Walking)
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Figure 15. 1ISO 10137 Result (12th and 13th Room)
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