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A study of noise reduction by high-rise balcony
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Abstract In a city with high density of traffic flows, balcony can be incorporated in

the architectural design of high rise residential buildings, not only as a vital space for the

inhabitants, but also as an effective noise abatement element. This paper investigates the

mitigation of road traffic noise by balcony in high-rise residential building and predicts

the insertion loss of a balcony. Finally, an acoustical treatment is proposed to reduce the

impact of road traffic noise.

Key words Sound propagation, Noise barrier, High rise building

1 5]

it

FEIE B ST 10 e S 1 P B S A PR R R B
FAKTER, SNARXBEROEREMRCH
BARANNBFOER B LR TREPRE T
RIA. SRT TR R A K LK,
WEZF R RAE KR EENZELE. 3
B, Wi RNEERNHL, BrEARFERNE
BEERD. RS X EEALARE,
i 75 5 Rt B £ AL BE (A BREE B K LMK R,

.90 -

X T RER R AR, HHLE P BE R A AR
H, BREBERENHERSUESHZEEEN
BAEHY, XBRERAFILK, MEWTER
MR ERXBEEREEN B, WATRERIE
W8 75 of L B 5 W R A 2 R vt B e S 2 T 1
MR AR, TR REERRR o ZH LLREOR B8
BEME AR, BHREIAMRAESERTM). #
SO AR, AMEABMEENTIRS
BB, TICAIRERERALT L EERER
M, PR uE U, EER G R AR,

19 % 5 37 (2000)



¥z —, EN LAREK Sl e 7S e fE B S i b1
B ST, RIMX R R AR
FHETREATIRILE, BAREH B MR
BEMENRE, ERARLBETTNE
. Oldham®l @5t i+ BT PH & 5%
E R REER, A MBRRRIAEET BKE
WHIBHSHMAERKRR, HAXEEREHN
PREE ST 14, THREH S EEEE
ER B SRNE, A SO/ M S L 1
RECERE, R EH GRS
ABKKTE, RESHTEWMA SRR
WE, FNGRIRYEEFTIRITRESR, A8
B MR b B R B R,

2 REFEBIMAAEENERRE

AT I & AR IR = A 3
AR KBS, HE 8 LR EoTK
AEEH AR RES. BAYME LMt
i, HXSZiE s A R R e B R T
Mg PERE, NEASCGHERERE, AXEE
KRG REAERERITBEX, HFHIRFENOH
PAEE TSR, HEmilE 1, Bl
L FRHEARBRIMERE L, &t ol LU
1B, FHE SRR AT R Y B HE R B E B 228
A, BRI RREAER, xR S AR R
ARAMK; RS KSM, il Bz
FRE R Rmx TRARRARAHER, IR
FMBE R, LR AS R & A sMEmE b
RIME A HER, 5 2R W RO A R Rt A R BE
B, BRESHEFRKNLES I REET
RF R&e5tIN 7 DF , i THEWEFASMER L
EWoSHEIREOAAXA B AR, BEREREN DT
fith A 25 B, s, A (B LR
R H, WA W KIBHE M) 22 85
FrE A E T, ST o RaERR, WELA
B LR OO0 B HMCR (AR TG )
FEEZ M. S EI R sz | b AP 2 U
FF. SeStE T RAEBALL IL, X

R

Bl HEPRHFEERE

H— Zf  W— BERHMRRKER
h— HEEEKNEE D— FRBISMERKES

%, BAEEEE BN ERAERTSHETHA
BEREEN AT LLZE, HERHARK
LLA 3H#ER, BIIL(A) . AT odr, B
Uk BB EE R, ASCAHITHE &5
SRR B EME R, R IE M,
BAEIRA R AR,
2.1 RSAF
WEm L N ERRERRA: R, K
RGTRF RF; AlERA: AR BT &
IS PR e NS EIA T HERYT LA

K
Zpi(l - ak)
k=1

Pir
H pair NEEFFEE; pe A% kDR AEH
Fe;  ar A% kAR FERE RN EEER
ERE. MTEAERS, HEFESREAESE
B AER AR RS E AR LT,
A B} % B FI & SR AR F R P R BR
_ SR(1 - o)

RF,;_-,‘ = K
2
> SR

k=1

AW, SR AFRIE « MEREKIES,

SR, A% @ DB B R T & RS
R () MBEE, oje JARRLTE J A
AR R R IRl BT

.21 .

RF; =



¥R A

M
> RF,;
1=1

RF; = =
MR B0 53 R B T 4L
2.2 GREAT

P& AR AT B R A RN, 32 i 3
A ERR EXT TS MRS E T DF;
A
DF; = 10~ Att.;/10

Att;; HRBEMEABL, BE Kuze
Anderson¥l {j3+ & B IBF).

Att;; = 5+ 201g{(2n N;;)"/? /tanh(27 Ni;) /%)
(dB),Ni; > 0

Att;; = 5 + 20lg{(2m N;;)'/? /tan(27N;;)"/?}
(dB),0 > N;; > -0.2

H o Fresnel # N,; = cosb; x §;/X;,8; RAEFE
;N RE ] M ROIEREE, cosh;
AEIR S BIEWR R EL S RITEELK ¥
. BB ERFHSSEF DE; A

M

DF; =) DF;/M

=1

2.3 A BURARIK

KGR, Blm EFE A T REER
A L(A), HHER K FEFEER A L'(A), 7T 45
HFR A

ML.

L(A)=101g( 10<LJ+%V1°) (dBA)

J

-

L'(A) = 10lg ( (DF; + RF;) - 10(L1+a1)/10)

j=1

Ko, a; A% 7 DEHH A HREF,
Li A j BOHMEER, J AFREERW

.99 .

4dB M

* H H | ﬂ
n.ﬂ.ﬂ, . .”ﬂ
125 200 315 500 800 1250 2000 3150

1/3{E5RIE AR DIRE (H2)
2 MR

BB ST R AT O R B A A B RO AR
M 100Hz 3 4kHz(1/3 fE4iF2) , bl J =
16, FHE® A TFBUEAT A IL(A):

& &4 (dB)

IL(A) =L(A) — L'(A)

J
Z IO(LJ +a;)/10
:101g 7 =1

Z(DFj + REj) x 10tLs+as)/10

1=1

(dBA)

SEW RO A E MR AR E I 2 B, SR
MBS R AT KA

Lj=Lo+b; (dB)

Lo & 1000Hz K2R, by A &5 BAEXT
BEX, & c;=a; +L;, N:

J
Z 105_7/10
i=1

IL(A) = 10lg—
> (DF; + RF;) x 10%/1°

i=1

c; R AR FE B B A THEU R F RO E R L

3 HEER5HH

WEEEENES H=3.0m, [HEKNBkEN
GE W=L15m ., BH& AR &K i Axt
BN, wRe B, tEhTELEL FER
BIRE RS A XE S H GRS S,

19 % 5 # (2000)



=
X}

D=10m
N~
K| 0.2
&
=
£ 0.1
B h=1.5m
0 L
0 10 20 30 40
PFRERR
B3 FHENAKMERN SR
FHERERE 254 h=1.0m, 1.5m
ARFEA/ENIEE D=10m
0.8
D=10m
N 0.6 [rmommessmms e
3 h=1.0m
&
B O2F 7 heisn
0 1 L 1
0 10 20 30 40
maeRx

B4 FHRNFAIEEEEN DA
FEEEAE S5 4 h=1.0m, 1.5m
FRFEAMEREE D=10

. D=10m
@
~ h=1. 5m
K
LS <0 g s
< -
e h=1.0m
L
20 30 40

LEFSY =N
HS5 H&EHNEARKMERN ST
BEREEEE %% h=1.0m, 1.5m
EEDIRFIMEIER D=10

PR & A B T BT A B RS R
SRR T REA TR REZ 09090 43 5
3-5 frn. M 3-5 RATLIR Y, SFR &4 4R
mE, KRB RF M4 £ % DF W/, A
MFHABRIGM, HEKRERERRERD, X5
EVED A REA 3. B3 hoest REBE
FH & b i R K, 5 ELLT DF Btk
EHIRmRERN, 10 2LAERRREE N, i
HEMER SR AL h #5, DF f¥ERL

R A

5
= 4} DFBm —
e D=10m
K ap /o
-~ D=20m
] 1 A 1
0 10 20 30 40
RaRX
H6 AEMERSBEFIIMNETHEBARK
it 3= B i)

D— HEEIR R EENEEE
HERESE h=1.5m

B, R, K 4 SRR ER AR
¥ RF IRWEHE, BEREERRED,
il 5 PEAKR WA LIS . SR
JZBA & YRR S O BE B o U A RISE S A SRR g
E, BEEHEREEM, SRHERERERD, X
i E'dhL ERRE RN ERERE, HE P
BRI, BHE KA A SE BB RS
PR D AR, B 6 EAFEH M HARKES
HZHI A0,
B 6, HAEIREIEEXERE D s,
B RRABRKED, JCHX TR Z B
8, PSS AR LB B, A BUR IR
BK. MERBIRS, REERREER, BT
DA THIE, St R A REZEK
FE, HEARAMAERIEEER LR
AFEK, BT HESEEENE 2, 8, 30
BB ABAREBE B A L, BRIESEA.
AIREIEERRIE I, WABKED, EEE
TR HI PR & o0 A B8R B BE BY B SRR, TR
BRI G KB,

UL BT an, EAREH & REREE S
REHSERNEE, EXEEZEREE
ThEEMB RO ERIRE, B—FRR: X
MENAERD, FTEREZEHESHRDETR
LB LI R A A BE R, FR RN TR
RS UEREN R, K8 A& KSTH
KPR A RBARN, BARKESHEL
K. FHHHGHEEST 10 28, #mn

.93 .



*£1

ARER. #E. MAERMFHTHABRARLNTHE

IR (m) | mARM B2

2 4 8 15 20 30 40

D=5 0.1 4.5 4.7 4.6 4.3 4.1 3.9 3.7
0.3 5.5 5.7 5.5 5.2 5.0 4.7 4.4

0.5 6.7 6.9 6.7 6.3 6.0 5.6 5.4

0.7 8.4 8.7 8.3 7.7 7.4 6.9 6.5

d=10 0.1 2.8 3.6 3.8 3.8 3.7 3.5 3.4
0.3 3.7 4.5 4.8 4.7 4.6 4.4 4.3

0.5 4.7 5.8 6.1 6.0 5.8 5.6 5.4

0.7 6.2 7.5 7.9 7.7 7.5 7.2 6.9

d=20 0.1 1.2 2.3 3.2 3.4 3.5 3.4 3.3
0.3 1.8 3.1 4.1 4.4 4.4 4.4 4.3

0.5 2.5 4.1 5.4 5.7 5.7 5.6 5.5

0.7 24 5.4 7.0 7.5 7.5 7.4 7.2

AR K (dBA)

 BENER

A FEBEZE G B3 A KB 7 R
AEERERRL

|7

D=20m h=1. 5m a=0.6

e s
a=0.2
a=0.0

AR % (dBA)
>

BR&EX
P& NERANRGRS REEAH FTHEAR K
BEEE L 5
a~— BB & RATE P 2R A R

D— BB EEMIER
h— AR REE

WAERMEEARKGIR SRS, HETH

WS, £1AHTRAEEETHEHAR
5 13 ELAE,

A 8

.24 .

4 I

LA EXTBR &M ABE M5, EWERE
EWA AR H R RS Rk
2. RS HE RN ERE, &AL,
FEFIEBOERSEET X, SHEHBEE
BARE, HAREBENERLEHE, e
F B A4 R B 1 25 £ 8 484 1 7 R .
UHEKBEKEEN, WAREFEZKE L
ERERANRHEEH, E&8282 E105sTHh
B ¥y, i ELBERE B BN B & AR 1
AR B, FERES A S A 38R
TR 7 b T SRR 5 B 5 B R B R,

$ % x H

1 Fricke F R. Noise Control Engineering, 1977, 8: 27—
32.

2 Oldham D J. Journal of Sound and Vibration, 1979,
65(4): 557-581.

3 X Lm, HEE WESKRNEH

4 Kurze U K, Anderson G S. Applied Acoustics 1971,
(4): 35-53.
Cheung A, Chan K O, Ng K K. Road traffic noise on

balcony. The Sixth West Pacific Regional Acoustics
Conference, Vol.1, 32-38.

1999, (3): 7-11.

19 % 5 H (2000)



