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Prediction of Excess Attenuation of Road Traffic Noise by Detached Houses:

Applying of the Formula to Houses with Gable Roofs or Various Heights
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In the former study, the authors proposed an empirical formula to predict excess attenuation of road

traffic noise by detached houses on the basis of the experiment in which model houses with flat roofs

and the same height were used. On the other hand, most of detached houses have slanted roofs, and the

houses with various heights are mixed in the actual residential houses in Japan. Two experiments were

performed in this paper to examine the validity of applying the formula to real residential area. In the

first experiment, the model houses with gable roofs were used, and in the second one the houses with

various height were mixed in the residential area. The results were compared with the predicted values

by the authors’ formula, and good agreement was found between them. This shows that the formula is

applicable to the houses with gable roofs or various heights.

Keywords : Ezcess Attenuation, Noise Propagation, Road Traffic Noise, Model Experiment
BiERzx, BECk ERTERT, HAUER

1. FL&HIC

Trk 11 £ 4 AiCEfT S NZH L (BT IR RERE
#) D TR, ERICET 2BV T —ER R T 1z
EEEZBETIBYOPHEIEAICL>TRMETAZ L
2o TEY, T RTOEBPIZOVTERS L-LE2A
ETAHZEIIRETHR LD, BER#MIHTIZ LD
EHBHLEENTWS. BEOHIICIE, BYICL2BERE
REXRODDZEDBVELRDD, BHELREROBRYIE
¥ STV B HATHIC I 1T 2 BRE DR A BRI &
5 DT KREZ L. ASJ RTN-Model 1998 2) i21%, kiR
53 OIFEICESL, BORERICBIT 2 EHNREE
LRV ERDDHENRINTWAD, LVHREIZEILE
BIFETHMED - 0IZIX, T & 5 RO R E 7
TREKBEADELMLETHEEEXILRD.

TOXHIRBAND, EELIL, MREMERICLY,
ERTERE N FRTESHIIGRT ABOBREREED
FRIFEZOWTHREIL, RELAE ¢, BME ¢, EX

* o B - BN
*OERVAT AFRELRE

MNHOEREd, BYES H, ZEABE hp D5 2D/15
A—EHhOBEBEELYBEICRD 2 TR (1) 2_EL
7= %),

Al {alogm{z—i(l ) +8} (97£0)

1)
alogpb+ué +v (¢=0)

R L BBEHER (dB)
¢ : RBLAE (rad)
& . By=x
d : ER(ER)I»DOERE (m)
H : BEY&E (m)
hp : ZERES (m)
a : a=p+aqlog,d
p:p=2.03H — 2.63hp + 4.64
q:q=-110H+147Thp—1.21
b i b=10d+t)/e
s: s =—0.0023H — 0.009%p — 0.123
t:t=—0.29H + 0.94hp — 3.74
v : u=-200
v = 6.59

—139—



Fig.2 @M= ¢

EREOR (1) 2B T, Eﬁbﬁﬁ¢(¢q+@+ -)
LiE, Figl IRt X9, TEAP »LER~DOER
Bl LIoARE 2n/3 O 2950 3 A (LT, E¥E3 A
FLRER) 24BFE L= & S O3 AFAOZTT AN HE
BRRAZDMEY, BYEEL L1, Fig2lirnt i
EEIAROERIINTHEE SN EEREOAFHO
BEDOZ LEWD. F-TRIN (1) o#A&GEIE, X&2E
HUE&t2 D, FRIHAITERK?D 50m £ T, @%F
€1304FT, BB HiZ10m £ T, THES SR
WS LU TICREENS.

ZOFEEIE, FEERICE LR S OEBROEEHRN T
VELIEBEIN TV CEE LHRER) HEH &
NEEBRXTHD. —F, REOCEEIIRERIINY LT
BoHd, ELERIEIOEENRELTWOLHE LD
K7W Lo, FHIR (1) #ZBEOEEHISERT
BICHizoTiL, ERTRVEERLELRDIESDEEN
BRETIBEEDOROEPEIZOWTRIL TEL LEMN
HD. '

% ZTARX T, EREOLEEMEZIAE L 2 BEOMK
BIESH L, BELLTHXSOZRROEEICHLERT
EBENEID, BEORBLAIEENREL TWAEEIZD
THRRPEHNCTE 50L 50, TEHR0ITBYBEOR
EEEDL I ICTRIEL VD, IZOVWTRITLTE

2. MRRER

2.1 EBROBE
Fig.3 I "7 X HiZ
100m x80m (FE R —/L) OFHIZ

B P DR IO K LD

GFEHERFEEL, B

R,

. . . 2
Jet noise  Semi-anechoic chamber

\;4

DBDDD
- DE} ED
.Déu.m. -

B

: Residenual area ; :

80m (4m)

~ 100m (5m)

®  Receiving point

House

Fig.3 REEROBE

Fig.4 Y1EFERE

IR (RiRg) 2> HER IR 2 4VE L T RES
EEOEEHMNOZERIZBTA2EELV~LERIEL,
FEHICI 2 ERRBETHRREY KD DIEREITo 2.
HAEIDORERIT 1/20 & L=,

2.2 FEMETIL

FEHERY, EROBEKICBWCRIERERS & A7
TLEDOTEAREBAFo—LTRYELZ. BRD L i
ERITI2EEHY, ERITIE, BROBKROEEL B
THZELHEME L TEBRAYEL LoEEREYE2, £
BRITIE, BSORRAIEENVRELTVAESIZLT
BRANRBEATEENEI»ERFNTEZEEBMHE LT,
EmSDORLDEBROEEHAL AU
3ERLRER ;

BRICE 2y b /A XBFER L. ZoFROBEEK
B A EER S AR N —F 5 200~1,600Hz(FE =
=) ThY, ZORBEHOFE TIZIERTRE Ao

—140—



E EEE 5 =EEEEEEEE
E-E -8B E-EH --B
- -8 B-B l- III-I
- B B !- l B =
= = EE B
TH-6 TH-8
--.Ill & --=-IIII
‘® B-0 - lll [
H-m B K - -l
EH' - l I B
] -l Em B
TS-2 TS-4

Fig.5 YJETEDERE

ZEMTES. 2B, FEROFSIZ05m THD.

Fir, BEROVA VR HIMEEET OFNT 4V
FERCTRABEEFHEL, FRIVERKTEBEETDANS b
WO BETBEEBICFERTABETEL A~V (Lpa) B
/BondE oz L.

24 BEREEONY

BAIERTELND 2=y hF— (E@EN Fig.3 12
RT 100m OEBRERE RiRy 2ETLI- X RXEETRT
BEENDEBEVASLVORREE) 226, HEREETHEL
NV Lag ZEHL, BBEERE L TWRWES ORIEE
Lapo D EEE LB E OBRIEE Lag: 205, E%’ﬁ
Wk BEEEBEE ALsp(= Lap1 — Lapo) ZR 7.
H,hhfmiféﬁﬁ%mﬁmwm%t@%#ﬁf%é

3. PIERREE~DER

FAK (1) #EH L 7-RR TIIERBOEEHE & #FH
U722, HBBEOFBR TEEIIERIRL D UIESFHFHR
CEFOHDBBOITNE. T TE 1 OB (ERI])
ELT, UIEBROEEEREZAWVGEEOEEERY
T-T, FHX () BPOEBRREE~SERHTE 20 E 50
IZoWTRFE L.
3.1 FEMETIL

TEEMFTRNOERICHE L 7= FEEH (100mx80m) %
FBELT, Figd LRT L) CFEEREER (z : 74m~
12.2m, y : 7.4m~11.6m), BRZE (BHROE X 7.6m
EHODOE X 6.0m) IZET /ML LIZFEE%, Fig.5Zr-T X
ICBROBRPERICEITICRD L CEEB LSS
(TH-6, 8) &, EEICEEICRD L ICEE LIS (TS-
2,4) DEFNFN2@EY, FH48Y OEEHETVEREL
7-. FEREEIX, TH-61120.2% , TH-81%29.9% , TS-2

¢ Measured ALAE

; Predicted ALAE
5 TH-6 - d=20 : 5 : d=30
B
o +3d! \ [ o
) ) PR
S e | 8-
2 9 ,——"g" -10
a -3dB 15
20 20
01 2 3 4 5 617 01 2 34 56 7
p TH-8 d=30 5 d=40
~ 0 0
m
B s T 59 Ll
5 | T ——TT | ao| T —TT
as{ ——77 77 45| ==
20 20
01 2 3 4 5 6 7 01 23 456 7
5 TS-2 d=30 5 d=50\
~ 0 T 0
a "
S S5 5 e -
§ of =TT a0 —
15 T ) S
20 -20
01 2 3 4 5 6 1 0123 45686 7
s d=20 =30
a R
T 5 -5 ::/—«—'.”
é’ -10 w{ 7T
-15 15
20 20
01 23 456 7 01 2 3 4 5 6 7
hp (m) hp (m)

Fig.6 IZEEENRBREL (1) KIZKHFREDLE

12 19.4% , TS-41329.9% Thb. TH AT Fig.5 17T
o T, )5 20m, 30m, 40m, 50m DFEREIZZFHEFN 3
KT, 12 AREL. XERBEE hp 13 1.2m, 5.2m,
6.0m & L7, Wb FRINK (1) DEAREANTH .

3.2 ER#ER
EBRERO—F % Fig.6 |27, Z ZIZRL TV
LOHLEDT, THNEL ZEREOEIL, BROBEHRIER
CETARAEERECTH, BERCEEAREERE TLER
+3dB EIRIZIRE > TH Y, FRX (1) 1%, ZEABEHD
BILUTOHRE, UERBOEEICLEATETHSD Z
LRGEEE LT,

4. BEDRLLIEEMNREELTLIEE~DERA
TR (1) 28 LAAERTHVEEEE, FEH
8mx8m & 8mx16m @ 2 f&¥H, &3 1EET (4m), 2
BT (Tm), 3 MR T (10m) O 3FBEOEHFETET IV
L, ALEEDEEFEBShEEHEBEL T
fz. Thik, FTRAROBRYESICHTIRFA—FH—>

— 141 —



ThhH.

L2 L2n s, EEOEEMTIIEEZDELRIEENE
ELTWAOR—BRIITHD. LMo T, TR A ERE
OEEMIGERL LD ET5E, FRHRBZOL ) REE
HICHEATE D), BATEARLERIORRIEE
BRELTWAHEEOBRYMSIIED L ) IZRETEL
W DOWTRE L TEBLLERSHD. £FZT, F20RK
FH(ERI) ELT, ®mIDERRIEBROEENIRET
HEEHME RV EREITST, RO EZoNT
BE L7
4.1 FEHETIL

Fig.7 ZRT LD, BEORLIGEER2RERE
23.2%, 32.8% LB X OICEB L 2fiSioEET
FTNERELRE. Fig 7T FOEEIHELEHTFIL, £he
NOFEEORYE S (m) 2757, ZF AT Fig.7 IR T
o T, HEXKH 5 20m, 30m, 40m, 50m DFEREIC FH Fh 2
BP0, B8 ARELE. WThbFHIE (1) o A%
NTH5D.

4.2 BMTEHYE OB

FHI (1) TREYE SIE—2D/ 72— H TEL
TWAHDT, THREESIORZRIZEENRELTVEE
BICHEATA7-DIZE, ERNOZERIEHRT BRI
R EETEYORIDOERE —DD/IRT A—F TR X
DHENRDHD. ZITIE, SEAOREBRREEIINELR
ETEEZONABYOMM L LT Fig.8 IZ7°7 5
EZ, BETRNTIA—F L LTHRLTIEDD “Fi
BmE"H,(1=1,2,...,5) 2B X THI-.

H, 3EESAFBNOBRYOELE X, Hy I3EE3 A
FANL TV AEE LSO -BEYOTEE &, Ha 3% T
REBDERE HATREREZE WL ZIZZOEREIV D
ERROBYOTE M S, Hy 3T 0OERIHNIEED
EHIRBRYOEHE S, Hs METHATRTOBRYDE
BEEThD. H DIRTESOEVL, “F¥E 3 AHN
@&%MM#B&E?MK%ﬁmﬂﬁf—ﬁ%%i#é”
ELETFRIROEZFIZEVIEL, HICEENKRKELRD

[2E ErE EECE
- P=Ex
- @ - -3
W @ -E-00| @00 6-C

- @ . Cahd. @ EJ.I

[B@ | | []m_[] a2

[ICE Cdm 2 4dmm
TX-5 TX-8

Fig.7 BEORELHEFENEBEL TV DSBS

WCONTEEBRFTERNTFA—FTHDBLWVZD.
TX-5Z8VT, H1135.4m~8.7m, Hy (X7.0m~8.0m,
H3 X 7.0m~7.5m, Hy X 7.0m~7.6m, HsiL7.2m Th
57 TX-8I2BWT, H, 12 6.5m~7.5m, Hy i 6.7m~
8.3m, H3i¥7.3m~7.8m, HyI%7.3~7.7m, Hs % 7.0m
Thot. TESEX hpld, 6.5m, 7.0m, 7.5m, 8.0m 7>
LENEFND H; FHEIZR25 X 512 3 HBAT.

g

i "m
lll B
. i
H;

Fig.8 BMTYEE H; (i=1,2,...,5)

—142—



4.3 ERFERLER

—fle LT, Hy TPRIL-FRME L EREROLEE
Fig.9 177, FAMERXERER L I<ELTWS LW
25, ZTITRLTWAWEO H; TFRILIZHELREL
Iy runshEnBoni. T, FAERRELAE
PICRELIKTFELTERY, BYEI HOBIZHLTH
FOBLAENWI LICEBbDEEZLNS. T, H
~Hs 2L 5 FRANE E ERE L OZED 2 REHE (RMS)
PEHLTHE. BR%Y Fig.10 17”1, H; BELLTH
RMS i3h £ W Bb¥d, FTHEAORELLRD LRV

UEnb, BEDORLRIEENRELTVAHEICLT
B () (EATRETHY, FRIND HIZRAT, Fig.8
WRTWThO Hi(i = 1,2,...,5) ZAVTHIWnEW
ZB.

e Measured ALAE

Predicted ALAE
0 0 =20
2 v E
—_ ,4 ——————————— -4 X
g 6l Lt
5] _8 -8
3 1o 10
12 1
-14 14
65 70 15 80 65 70 15 80
0 4=30 =30
2| —m . 2
N g [—
T 6 6
3 3o 3 R
< .10 2ol ——-
12 12
14 4
65 70 15 80 65 70 75 80
0 —d=40 d=40
24 TTOITTNT 2
2 4] ——m— b e ——
2 5 — b4 B
3 8 o7 8 =
3 10 IS
12 [ -124
-14 1a |
65 70 15 80 65 70 15 80
0 =50 d=50
-2 +3dB | 2
g 4] N o
2 6 . . 6] mm—m——————
g g e—— °
3 40 e I |
12 -3dB [NV S WO SUS
14 -14 |
65 70 15 80 65 70 15 80
hp (m) hp (m)

Fig.9 FAME L RBREDLE (Hs TFHR)

3.0 TX:S 30 TX-8
.25 25{ ———
2
a 20 2.0
z .

1.5 e ———— 1.5

1.0 1.0

H H, H, H, H H H, H, H, K
Fig.10 PRIEL RREDED 2 FFHE
5 F&H

FRTAERICI2ERTBRT ORME L HEICTA
THZLEZEMNE LTEELRRBELATER (1) 28, )
EBBROEEICERTESZ L, BEORLRIEENIRE
LTWABASITEATES 2 LR ERIZE > TRIEL
. TO/ER, FRRNEISEABSHFOBSUTROIE
PERBROAEICHLEATMETHY, E-EIOELRZE
ENRELTVIEAE, FRRONST A—% HOKD
VICBYENE S H, #5252 L TEATRTHLZ L
Wy o Tz,

AL OREIER D, EEOHPRE LEFRTEER
AR REEREEDOTRRIL, AEOELEEN
BHETHIEEDOEEM~EAFRETHZ Z EBRIEX
nr.

HiEE
AIFEO—ERIL, MIATBIENEZERNTHREISERT & D
FRIFFE [GIS 2 AV - B iR E R EH BT 5%
WZED2bDTHD.

SE

1) BETER B645 [BETIKRIBEEEIONT,
1998.

2) AAE B ERTEREMEMAZES: ERRE
BREDTHEIE TV AS] Model 1998, B AZEF,LEE
% 55 %, pp.281-324, 1999.

3) LREE, KEEX, TH#ME, mAH— ERICELE
T 3617 5 KM TEEMER S L~V O RS, B
EHH, 5 23 %, pp.441-451, 1999.

4) Ken Anai and Kazutoshi Fujimoto: Prediction
of excess attenuation of road traffic noise by de-
tached houses, FORUM ACUSTICUM SEVILLA
2002, NOI-06-011, 2002.

5) Kazutoshi Fujimoto, Ken Anai and Ryusei Ohta: Ex-
cess attenuation of road traffic noise by detached
houses: Predictions when receiving points are lower
than houses, Acoustical Science and Technology,
Vol.24, pp.120-129, 2003.

6) SIREKR, FHE—, HEBHE: BHEETHEETON
T— L~k 2T bV, BASEEEE $ 50 5,
Pp-233-239, 1994.

(23 ER 15466 B 12 H)

—143—



	03_01_fujimoto.pdf
	無題


