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ABSTRACT

The 1st assessment(performance test) was applied to assure the floor impact sound performance for
developing the dry double- floor with the change of rubber hardness of the upper panel's support
and the ceiling structure of the sub-floor. Depends on the change of the rubber hardness in sub-
structure, the heavy-weight sound impact value is improved up to 3 dB, and the light-weight sound
impact value is moved up to 21 dB, comparing with the bare-slab. Also, the improved value for the
floor impact sound conjugating with the sub-floor's ceiling was 5 dB. Based on this result, the 2nd
assessment(performance test) was made the state that the rubber hardness of the sub-floor support
was ranged between 50 and 70 for considering the stability of walking patients. In addition to this
process, the assessment was carried out with a variety of ceiling structure applied to the dry double-
floor structure with the air flow system on the sub-floor's ceiling. The result for the 2nd assessment
proved that TYPEII-3 had the better sound reduction performance in the heavy-weight impact sound
test than other types, and also for the light-weight impact sound TYPEII-3 had the 29 dB sound re-
duction performance overall. Henceforth, based on the result the research for the sound reduction
performance from the floor impact sound shall be ongoing process as well as the development of a

double-dry floor and a sound reduction ceiling to suitable on the field.
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Fig. 2 Construction scene for ceiling structure(1st as-
sessment)

Table 1 Experiment condition with rubber hardness

Rubber
Mode Floor type | Ceiling type |hardness| Note
(HB)
Semi-dry 9.5 mm plaster
(panel board
TYPET-1 +finishing (air space 40
mortar) 200 mm)
TYPE -2 ” " 50 .
With
hardness
TYPEI-3 " " 60
TYPE -4 ” " 70
TYPEI-5 " " 80

Table 2 Experiment condition with the ceiling type

Mode | Floor type | Ceiling type note
Standard No ceiling
TYPEI-6 floor installed B
9.5 mm plaster
TYPE -7 " board -
(air space
200 mm)
Plater board with
) apertures
TYPEL-8 ! ! (010, between
200 mm

Table 3 Test conditions depends on rubber hardness(50, 70 HB) and ceiling type(position, opening rate)

Mode Floor type Ceiling type Ceiling aperture Rubber hardness(HB)
TYPEI-1 Particle board finish 9.5vmm plaster board - 70
(air space 180 mm)
TYPEIL-2 Dry double-floor ) )
type
Middle(with aperture)
TYPEI-3 ! ! (opening rate 0.4 %) 30,70
Middle, ceiling molding
TYPETI-4 ! ! (opening rate 0.9 %)
Dry double-floor 9.5 mm plaster board
TYPEIL-5 type (air space 180 mm 200 mm) )
TYPEIL-6 p ) Side(with apert_u.re) 50
on the well ceiling
Side(with aperture) on the well
TYPEIL-7 ! ! ceiling, molding(with aperture)
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B Microphone : G.R.A.S(Type 40AE)

B Microphone preamplifier : G.R.A.S(Type 26CA)
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Fig. 3 Dry double-floor system’s construction process

(a) Middle (b) Side

r

(c) Side on the well ceiling

(d) Molding

Fig. 4 Ceiling structure with the aperture types(2nd
assessment)
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Fig. 5 The result of impact sound

Table 4 Test results of heavy-weight impact sound

AL ’ Lbare slab —L Hardness(dB)

(Hz) 63 | 125 | 250 | 500 L frnax AW
TYPEI-1 | 26 | 02 | 1.0 | 2.1 3
TYPEI-2 | 06 | -0.1 | 1.1 | 07 2
TYPEI-3 | 1.7 | 36 | 13 | 1.9 2
TYPEI-4 | 16 | 24 | -13 | 23 2
TYPEI-5 | 15 | 22 | -08 | 08 1

Table 5 Test results of light-weight impact sound
AL - Lbare slab —L Hardness(dB)

(Hz) 125 | 250 | 500 | 1000 | 2000 | L'yaw

TYPEI-1 1.5 7.6 | 223 | 31.8 | 40.3 21

TYPEI-2 | 3.1 59 | 193 | 283 | 36.6 20

TYPEI-3 | -02 | 43 | 188 | 27.7 | 37.0 18

TYPEI-4 | 1.8 6.0 | 182 | 27.7 | 36.3 19

TYPEI-5 | 0.3 39 | 154 | 255 | 33.1 17
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Table 6 The results according to ceiling type

Heavy- | Light- -
. Ceiling type Note
TYPEI-6| 41dB 40 dB None
9.5 mm plaster
TYPEI-7) 47dB | 37dB board
(air space :
200 mm) Standard
9.5 mm plaster floor
board
(air space :
TYPE[-8| 42dB 39 dB 200 mm,
aperture_910,
distance between
200 mm)
90 90 I
{ ==TYPEII-2 =+=TYPEII-2
-==TYPEII-3 -==TYPEI-3
a0l TYPEI-4 |
\ ==bare slab
70

80 TYPEI-4 |
N\
\ —=bare slab
Y

\

30 | 30 I
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Octave band frequency [Hz]
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Fig. 6 The results of heavy-weight impact sound
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Table 7 Test results of heavy-weight impact sound
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Table 8 Test results of light-weight impact sound
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