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Vibration Characteristics of the Floor Structures Inserted
' with Damping Materials

3 gt AR

Young Jeong and Jin Yong Jeon
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ABSTRACT

Damping materials for reducing heavy~weight floor impact noise in reinforced concrete
structures were tested in apartment buildings. The effect of damping materials and an impact

isolator were compared with an on—site experiment conducted in a high~rise apartment building.
The loss factor of damping material analyzed more than 2 times than rubber to 1.5~ 2.3, could
know that Damping layer has excellent attenuation performance in side of vibration reduction. The

results showed that the resonance frequency increased but vibration acceleration level decreased
when the damping materials were used. The heavy—weight impact sound levels of the structure
decreased substantially at 63 Hz, whereas the sound levels of the structure with the impact

isolator increased.
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Table 1 DMAZ2980 test conditions

Testing condition

Loss factor

Temperature 25, 30, 35, 40T sl At

Frequency 5~50Hz 4r

12 1 1 L 2 L ' ! L
5 10 15 2 25 30 35 40 45 50

Dynamic displacement : 15 um
Pre—loading : 0.01 N ’ Frequency [Hz]

@
Fig. 1 Properties of damping materials by
frequency and temperature

Maximum load

Diameter : 20.5 mm,

Test specimen Height : 6~6.9 mm
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- Table 2 Loss factor of materials

Materials " Loss facter . <
Damping materials 1.40~2.20
Aluminum 2X107°~2x107°
Concrete 0.02~0.06
Rubber 01~1
Steel 0.002 ~ 0.01
Wood 0.005 ~0.01
VA v ot

4 / Goncrete slab

Fig. 2 Measurements of vibration using accelero--

meters for free—free square plate
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Table3 Propertles of square plates

Materlals . E (Gpa) -
500><500mm 11.2 ~ 12.4
Mortar
IOOOXlO(_)Omm 155~17.2
500 %500 mm 40.9~41.3
Slab -
1000 X 1000 mm 345~ 35.4

3rd mode
Fig. 3 Mode shape
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Table 4 Details of floor systems in the apartment building

; ' _Floor Area {m%
Type Floor system composition
: lemg ‘room Bedroom ‘ ) ;
Concrete (150 mm) + resilient isolator (20 mm) + lightweight concrete (40 mm) +
A 26 18 .
finishing mortar (50 mm)
Concrete (150 mm) + damping material (15 mm) + lightweight concrete (45 mm) +
B 26 13 .
finishing mortar (50 mm)
c o8 14 Concrete (150 mm) + damping material (3 mm) + honeycomb structure (12 mm) +
lightweight concrete (45 mm) + finishing mortar (50 mm)
Concrete (150 mm) + lightweight concrete (45 mm) + damping material(3 mm) +
D 39 14 e
honeycomb structure (12 mm) + finishing mortar (50 mm)
007 , —— — 042 v,
go61 B 010 Attached
E —v— Cen Un. : —e—Detached 1
B oaost z‘
A 008 4
S ooaf =2
,‘g § 0.06
E oo} 2
Q@ =
S ooz} '\J é’om
0.01 NL\W ] 0.02
0.00 L E 0.00
206 300 400 600 0 200 400 600 800 1000
Freq.jHz] Freq.{Hz] .
007 (a) Adhesion (mid end)
—a— Mid Eng
0.06 |-| - Mid Un. 4 012 -
g o J
Y £ 1
§ 2 oos ,/ d
= = 1
g Soosl i
= =4 loi
[+
E 0.04 ,
. . 0.02 i At /' N
© 100 200 300 400 500 600 AT ;
Freq.[Hz] 0.00 . . .
1] 200 400 500 BDD 1000

Fig. 4 Measurements of vibration using accelero -
meters of square plate not inserted with
damping layer

Freq.[Hz]
(b) Separation (corner)

Fig.5 Measurements of vibration using accelero -
meters by adhesion of Damping layer
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Fig. 6 Apartment for floor impact sound test

Table 5 Properties of polypropylene.

Polymer Polypropylene
Color Lack of color “
Cell size Width : 4 mm, Length:8 mm - %
Thickness 6 mm ~ 28 mm :
Length 2400 mm —0+20 mm ;
Width 1200 mm —0+20 mm
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Fig. 7 Vibration measurement with triggering
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Table 8 Resonant frequency and acceleration on
the bare slab (room)

Resonant . Acceleration
2 d49oz Jrie A8E Jefic 2 7 frequency Acceleration level
z9) RHAFT Ae P AFAEEADY ¥ i /) @B
52 2, AYHE AFE B, C, DTEE ZTHA A 39 0.56 95
B 30 0.60 96
Table 6 Resonant frequency and acceleration on ¢ 39 0.67 %
the bare slab(living room) D 31 0.53 94
gggggig; Acceleration ACC?;?:;UOH
(o] - 1dB] Table 9 Resonant frequency and Acceleration on
= 212 . 5 ° 5 the mortar (room)
45 =
Resonant . Acceleration
B 17 0.34 91 frequency Acceleration level
C 27 0.46 93 [Hz] fm/s2] [dB]
D 18 0.35 91 A 36 0.38 92
B 42 0.068 77
Table 7 Resonant frequency and acceleration on C 46 - 0.063 76
the mortar (living room) D 42 0.028 69

gg;ggsg; Acceleration Accilzsgtion
[Hz] [m/s?] {dB]
A 20 0.29 89
B 32 0.04 71
C 33 0.10 80
D 24 0.08 78

Table 10 Damping ratio

Mode Bare slab Damping material
1st 0.015 0.079

2nd 0.01 0.018

3rd 0.013 - 0.029

4th 0.009 0.027

SLSUSSHE =2 /A 16 ¥ A 105, 2006'@/1041



Table 11 Heavy—weight

floor structures

impact sound level

Tos LlFmax.A -
o lemg roont -
A 51
B 45
C 46 48
D . 45 44
110
—a—A H 4 Bang
100 —»—B A 4 Bang
—m—C A 4 Bang
. —o—D A 4 Bang
90
=
§ 80 . L-85
[
i - L-80
; 70 } L-75
E . L-70
2 60 L-65
H L-60
é 50 L-5S
© L-50
20 L-45
| L-40 1
30 L-35
L-30
20
63 125 250 500 1000 2000 4000
Frequency (Hz) :
110
—a—A 9 Bang
100 --&-—B I Bang
—~a--C % Bang
~o—D % Bang
90 |
a
§ 80 L-85
[
H L-80
g 70 L-75
] - L-70
5
T 60 L-65
a
H L-60
s 155
g 1-50
40 L-45
1-40
30 L-35
L-30
20
63 125 250 500 1000 2000 4000
. Frequency (Hz)
Fig. 8 Impact sound pressure level
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Fig. 2 Response frequency comparison by heavy impact source in households with resilient isolator and
damping material installed

Acceleration(#% )

Acceleration( %)

@ A (b) B
Fig. 3 Time response

ra

(©) C
spectrum (room)

FASNSZHI=EY/A 168 #1035, 2006'3/1043



