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Characteristics of the floor impact sound by water to binder ratio
of mortar
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ABSTRACT: The present study aims to investigate the influence of the water to binder ratio of finishing mortar on
the floor impact sound of apartments. For this, same resilient materials Expanded Polystyrene (EPS) with constant
dynamic stiffness and different mortar layers with 52 %, 66 % and 72 % water to binder ratio respectively were used
to build floating floor structures on which floor impact sounds were measured in standard testing facilities. As a result,
it was found that light-weight floor impact sound was transmitted well when the water to binder ratio was 52% due
to the high density. In case of heavy-weight floor impact sounds, since water to binder ratio of finishing mortar
becomes higher as the weight of upper layer of resilient material lighter, it was shown that the natural frequency of
floating floor structure moves to 63 Hz bandwidth which eventually cause a higher sound pressure level of floor impact
sound. Thus, effect of water to binder ratio of mortar on the heavy-weight floor impact sounds was investigated.
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Table 1. Overview of the floor construction for Al &3 vt R 22 E A gt =) 2 7] =
messurements zaele] F9e 7het B4 Ak
Thickness | DYnamic | Waterto A SR A A& w43 2Pt

stiffness | binder ratio

E‘ =
mm) ) | ) = AR AF =ARET 2021 08 V]Ee ElE
Slab 210 - - X, oF 60 %©] Expanded Polystyrene(EPS) £+5-Afj o]

Resili(e(r]grprg;iterials 30 168 ) Qom 1o AFEAS IS 15F, T
Light-weight AL 35 AlE vEol 2F40 %3t
concrete 40 ) i b} & =tof| A= EPS e A ek 1Y A 5
Mortar 40 - 52,66,72 HNE LT AT THT AT 3s T AlE=
M3t
Mortar 40 mm - 5T =
— Liglit-weight concrete 40 mm ‘6H% X:ﬂ ™ g /\]—'g_o]'o:], {%%Zﬂ 59 m2 94’ 84 m29]
Resilient materials(EPS) 30 mm /\E]g%oﬂ /\_1 }\] :g_.s]_o:] )‘\:_]l-g_% ﬁsg_g]_oﬂq_ A] :S—‘Q_ %
Concrete slab 210 mm
SA L B2 A E, v R 22 &4 Y
q

= | =
Air cavity (150~200) mm =05F02 4 Q— ‘6‘]— r;]— EEE]-E'.L %@‘%LZH
! H] 42150 % o], 60 % o, 70 % o 1] &= A2 Al
Gypsum board 9.5 mm }\]_8]-()&]:]- E_ 011_?_0“]\—] — o] = E_OH/\1 E%i}g %
Fig. 1. Section of the floating floor structure, Azl |01 50 % thot A FAF gkl 1= ok

(c) laying heating pipes (d) mortar

Fig. 2. (Color available online) Construction order of the floor structure,
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Fig. 3. Sound pressure level of light—weight floor impact sound by water to binder ration of mortar.
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Fig. 4. Sound pressure level of heavy—weight floor impact sound by water to binder ration of mortar.

Table 2. Weight and natural frequency of upper
layer by water to binder ratio of mortar,

i icht-wei Natural frequenc;
Water to Weight of light-weight quency
. . | concrete and mortar per (Hz)
binder ratio .
o unit mass « "
(%) (keg/m?) 1% Mode | 2" Mode
52 112.1 61.9 87.5
66 108.9 62.8 88.8
72 107.7 63.1 89.3
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Fig. 5. Corelation of heavy—weight floor impact sound in octave band with water to binder ratio of mortar.
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