




















Prediction of Low-Frequency Traffic Noise for 

Building Vibration Studies 

Highway Planning E r anch. 
MRin Q" "en s land 



Two Pocket -Slim, Easy to use 
Integrating Sound Level Meters 

Types 2225 and 2226 

For Measurements toAS.1259 Pt.1 Standards 
o "Fast" and "Slow" for normal A-weighted sound level measurements 
o "60sL eq" to eliminate the uncertainties of visually averaging 

a fluctuating meter reading 
o SEL obtained simply by adding 17,8 dB to the "60sleq" value 
o Clear read-oul on a linear, 40 dB, LED display 
D Display brightness controlleda.uto~_atically ··< readable e .... en in, 

f;lirecJsunlight , . ' • . . , ./, 
o Coned scale values o Continuous output of I 

term monitoring 



(a) Motor bikes (all types) 

(b) Can (aU typc~) 

(e) 

(d) 

(c) Heavy Commercial Vehicles (all C.V,'s 
where nllmbf'r axles > ~) 

(a) dry road condition'> 

(b) low wind 
sealo) 

Ih) microphone offset - 1.0 m 
nearside facade wherever pos"j,,~ 

The actual hst of heights 
'('hieved are detailed in (10) 



o AUDIOMETRIC TESTING ROOMS oMACHINERY ENCLOSURES 
o ARCHITECTURAL ACOUSTIC PROOUCTS 0 ACOUSTIC ABSORBERS 
oOUCT SIl£NCERS oACOUSTIC PHONE BOOTHS 

~ . 
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:'.. COUSTIC PRODUCTS 
-,:' USTRALIA PTY. LTD. ~

VANCED 

1\\' .- '. 30-36 Lawson Cresc&nt, Thomastown. Vlctori. 'a3014. U l8IephOfle: (03) 460t055.TeH)x: AA37436 

Silenlvne 
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TABLE 1 

*SUMMARY OF PREDICTION EQUATIONS FOR ONE-THIRD OCTAVE Leg LEVELS* 

(i.e. Best Practical Equations) 

(1) Leq (50 Hil) '" 40.9 + 11.8 log (QT) - 0.54 log (PLCV) 76.0% Yes - 1% lev 

+ 3.2 log (PMCV) + 1.6 log (PHCV) 

(2) Leq (63 Hil)" 48.44 + 9.3 log "'.n Yes - 1% lev 

(QT + 10 J( ~CV + 40 x QHCV) 

(') Leq (80 Hz) '" 54.5 + 6.2 log QT + 0.12 (PLCV) 62.7% Yes - 1% lev 

+ 0.1 (PMCV) + 1.05 (PHCV) 

(4) Leq (100 Hz)= 40.3 + 9.66 log QT + 0.036 (PLCV) SO.3% Yes - 1% lev 

+ 0.15 (PMCV) + 0.68 (PHCV) 

~; 

QT total hourly flow in v.p.h.; 

PLCV % of light - commerdal vehicles; 
PMCV % of medium - commercial vehicles; 
PHCV % of heavy - COOIIIIercial vehicles; 
PERNTG % of commercial Vehicles not in top gear; 
QMCV hourly flow of medium - commercial vehicles; 
QHCV hourly flow of heavy - commercial vehicles. 

variables, and to fJnd which traffic variable~ 
were best suited as seminal variables for la.ter 
multiple regressi<m analysis. 

Regarding the former investigation, 
testing of the significance of diterences 
between Pearson Product-Moment Correlation 
Co-efficients for traffic variables vis-a-vis site 
layout variables, was acc<>mplished by means of 
a statistical test for n!lll-indepandent data (see 
(13), page 53). 

In ali four cases, it was found that the worst* 
explanatory traffic variable had a significantly 
different and impl;'Oved Correlation Co-efficient 
over that of the best el<planatory layout 
variable (results w..resignificant at the 1% 
level - p < 0.01 - for Leq (50 Hz), Leq 
(63 Hz), Leq (80 Hz), and at the 5% level - p 
< 0.05 - for Leq (100 Hz). Thus it was shown 
that site to site variations in measured low­
frequency traffic noise levels Were arising 
mostly from variations in traffic conditions. 

In relation to the second part of the 
bivariate regression analysis, each one-third 
octave Leq level was found to have a unique 
and optimum traffic corNllator which maximised 
the Co-efficient of Determination (except that 
the 80 Hz and 100 Hz results were the same). 
These variables were later used as starting 

points in Multiple Regression Analysis. 
Further, each of these optional bivariate 
regressioms were plotted out on SPSS** 
scattergrams to check -

(a) the form of the relationship 

(b) whether any erroneous outliers existed 

(c) what further variables explained the 
juxtaposition of data. 

Multiple Regression Analysis waS then 
commenced for each one-tbird octave. A 
prvc.dure similar to that adopted in (10) was 
used. Again, it was found that the 
percentage of non-top-gearing c<>mmercial 
vehicles assumed importance as a 
supplementary eXplanatory variable, enabling 
Standard Errors of Estimate to be meaningfully 
reduced. This phenomenon has similarly lead 
to two sets of prediction equations (only one 
however - the ~practical" set of predictions -
is presented here). The equations developed 
are shown in Table 1. 

Based on that variable whiCh had the 
lowest Co-efficient of Determination. 
S.P.8.S. is an acronym for Statistical 
Package for the Social Sciences, a suite 
of computer pr<>graDls for same. 
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~ The RION'S'S,m,! II ~~I,~e, ti ght we:l ghl ~- . 
; .(8_"5kgpndmlernalrechargeable.", 
~ ba1tery;m~ke !he;mqN Sfl,,24_a; 

; ~~~~tJi~~iZ~~:W~~~~f~~~~~~17~'~~ " " 
' !:ienthworl<.' ', ', f ' " . ,/ . 

;' Three:qukk'-change plLJg-in filter, 
, 'optionsare:available 
, ilJ/3 octaveLdW Frequency r2.S()Hz 
, (2SbaMS) , ' ,' ,' ' / 

ii} 1/3 octave Hlg~Frequency 
3,1.5-8kHz,(25bands} 

'. ii !)1 ) 1 octave High Frequency 
31.5-8kHz(9bands} 

lIIuminatedScree" ' . 
Gfatir;ule.(Fig,l) ",,' 
Makes pnotographll5 records and mght 
viewing possible. 

Detail~ Obsef'iation 
olD/~play 

This cali be achieved with 
instantarJeous hold facility or ' - ;, '~ . . ; 
"Automat ic Hold"" as determined by 
pre · sel le~el{:ontr ol 

Extended PortableOperat!on\ 
This is possible b'Y means of thli" " 

~~::~~:~~~t~~~:~ ~~t:~~::rb'~i%~:~;~ '. 
8hours'operallon. .. 

REAL-TIME ANALYSER··· 
MODELSA.24 

CRIO~ 



76,ll. 

Error Population s : . 2,96 

L"<l (80 H,,) x : , 0.52 dU 's ~ 1. G9 ,. dB .'. ' '. .... 
Th('sc I'e'sults are con~idcred s~tisfactory. 

tholigh the 'prediction" are le~s ilC;cu r He fOI 
single one-third 'oct ~';H' t hHn' fo r ' Polr"mctcrs 
made up fl 'om " combina t ion of oC tav('s (10). 
T~is' r~s~lt .i~· not cnl.irely unexpe.';l-;<1 '. 



(7) HILL, R.C. 
Prediction 
Vibration. 
Institute of 

(n) rN;,.EBORN, P.T. (19110) - Dockl,.,nds 
Northern Relief Route Measure'mc'n\ 
and Prediction of Vibration Lev{·l~ m 
St. Anne's Church, LimehoH'" 
Internal G.L.C Report Nc, 
DG/SB/ESD/TM 79. 



Predicting and Specifying the Attenuation of 

Acoustically Lined Ducts for Air Conditioning 

Systems 
and °j.D Hamilton, 

for Computer Aided Design Lid 

~ IOOO.c/d '" 
fc - cut off frequ"n,", 

= spe~cI of ~('und In ,,-ir (3'13 mfgl 

d ~ small~st ducl cleal' 
(mm) 
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THE HI-DENSITY 
INSULATION PROFESSIONALS 
INDUSTRIAL AND ACOUSTIC 
SPECIALISTS 
Greater therma! resistance 
for no extra cost i 
Manufacturers and suppliers 
- Rockwool baits and blankets 
- Granulated rockwool 
- High temperature rockwool 
-Sectional pipe insulation 
- Cafco-asbestos free 

industrial products 
-Insulkote cellulose spray-on 
-Insul-fibre cellulose blow-in 
-White frost i 
-I.SA 

~ 
~fDJ 

SIDDONS 
INSULATION 

Member Siddons Industries Limited Group 

- MELBOURNE 791 4677 - BRISBANE 391 7733 - DARWIN 84 3988 
- PERTH 384 1888 - ADELAIDE 262 6611 -SYDNEY 625 4444 
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(ii) for frequencies 
(Out-off fr~qllcncy -

(3) 

with ~n upp~r limit of 2dB/metrp. 

the octave band centre fre­
'1u,m"y b~ing con.ider"d 
(Hz) 

2f10g]O(~ti/p)!loglO'lJ (1],) 

the bulk denei!:\, or the 
lining material (kg/m~) 

00 
63 125 250 sao 1000 2000 1I000 eb) 

UU5e In~~rti"n T.()55 for frequencies 
below eut-off frequency 

Detel'mitw th~ ~u[-Qff frequency 
equation 1 

The tOlal ~lLenu~llOn in lhe ~lraight 
l(,llgth of duct ib then -

A ~ total duct attenuation (rlR) 

ILB = duct insertion loss (dB/m) 
dd~!'minated from Steps 1 to 5 

AR = attenuution of equivalent 
ducl (dFl/m) 

the length of the sU'alght dllct 
(m). 

Lal'g~ v~lues of c"lcuialed attenualion 
sh()uld bp. tr"~t~cl with ('aution "" fhnking 
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NOl1§E MHEA§UlREMEN1r§ 
MADE EASY ... 

db-306 Metronogger® 
Series Now In 
LIED and !LCD 

Displlay Versions 
III Real Time Sound Pressure Level (SPL) 
II "Average Level" L ... , Lo,h", L.iod 
II Maximum Level 
II Test Duration 
II 64 db Dynamic Range 
II Complies With Applicable 

Portions of ANSI S1.4-1971 
and S1.25-1978 

db-306A 
LCD lDisplay 

Th~ db-306 series Metrologgcrs arc unique pocket 
size computers which combine the functions of a 
"lUud level meter, dosimeter and average lcv~l meter. 
Their applications range from environmental >urv~ys 
and law enforcement, to occupational health mea­
surements and sowld power computations. 

User plug-in PROM, determine the trading ratio 
and measuring range of the db-306 and adapt the 
instrumenl, for measurements in accordance with 
ISO, OSHA, and DOD criteria. M('"trosonics db-306 
series Metrologgers are unquestionably Ihe mu:;r 
versatile hand held acoustical computers in field use 
today. 

AUSTRALIAN GENERAL ELECTRIC (SALES) L TO 
86 BAYSf(JLTI"CN.5.W.2fi:fI PH(02) 212-3711 

PH.PERTH(09)326-7671PH.~E:(03)23J.7711PH.BRlSa.o.NE(07)36-72SB 



CONFERENCES & 

SYMPOSIA 
-;UCIETY Of AlTSTTIA: IA - ---



Quiet words of advice in the use and selection 
of Ny lex Noise Control Materials. 

Problem 

Damping 
'hcet mctai 

n~mJini_{thick 
mctalplatcs 

I Example 

iillbwaywhcds; trans 

~?li;;'~~~n:ls,"!;..aed: ~L5: 
IN,hmc lools 
machioeryhwsing~ 

::'~S=_+2lIl-:'CPlant(' f\(\our~ 

I Noise control material I Bulletin Ko. 
---+==---------i 111 

FcmJl DampiIlg' Sn"d 

SoundfoamiEmlx,,, e<i 
So undfo3m 

SoUndtnill Lf lt:moos..;,ed 
S()]mrlnl~ I I. t"lt" ilm Fa,,;nl':" 

lOCi 
106 
107 

Hl3 

102 
101 

110 
103.'110 

l(J::J 
11' 
lO.'I 
10,'3 
l1(i 

104 
10:) 

~~rlll:""~ ~Ldr=J~~~ 
r.::::\l 
NlYc..EX CORPORATION LIMITED 
Sy{h;v 774 444·1 Penh ,158 &111 H(tbart :l4 ~:i11 
ilri"',,an t 3/ 130,% l\rldai(I,·2581000 NC\\'C<ls!\o'fl92188 
A.c:l 8045!Jl1 
2,~~ :~,: : '!_i.;,~~'~ .. ~'i"~~'~" --" ... 1 _-..100,.,." ,,, Thr "" """""",, 





NEW PRODUCTS 

8 CHANNEL MULTIPLEXER TYPE nil 













SUSTAINING MEMBERS 

ACI FlBREnf,ASS PTY. LTD 
P,O', BOX 57, ST. PETERS, NSW, 2044 

AUSTRALIAN GENERAL ELECTRIC LTll 
86-90 BAY sr., ULTlYIO, NSW, 202'; 

fI,P, nr.fIXET1Y (EWlNANA) PTY. LTD., 
~lM)oN W}AD, KWINANA, WA, 6167 

VIC., 

NEST, 

F\f~ADrOh:ll Ji.ISllL,\TION INDUSTRIES PTY 
LTD 

NSW, 

SYDNEY, 1'<8 .. .' 

,JAMES HARDIE l:-<DUSTRIES LTD., 
G.P.O. BOX 3935, SYDNEY, j\'SW. 2001 

JUlI_\" J.YSAnHT (AllST,) LTD 
P.O. BOX 7'i, PORT KF,lf)LA, NSW, 2505 

P1CTO,\ ;lOl'hrN~; AIISTTIALlA 1'1'Y. LTD. 
138 BEL:" :'>1' , PRESTON, nc., 3072 

s,U),;"RY, NSW, 2000 

NSW, RANK INDUSTRIES AUSTRALIA PTY, LTD. 
P.O. !lOX 632, CIiATSWOOD, NSW, 2067 

NSW, 
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Attenti0n to the f0110w.ing matters will "'henprocess.in;;'·l~rticlc.:':'.'. 
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