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<{&*| : Heavy Vehicle On-Board Mass Monitoring - Capability Review (First published August 2007) >

Mass Loadcall Loadcell Loadcell Loadcall Loadcall [ Loadcelliair Air Air Air Air [
sensor type | _pressure® prassure pressure pressure pressure |
Supplier 1 2 3 4 5 ] 2 v 3 5
‘Waorking =40 to 85 0Oto +50 -40 to 85 =25 to +70 0to +50
. temp (°C)
Accuracy: Tare GVM GVM GYM GVM GVM GVM GVM GVM
Vendor within 140 +1.0% + 0.5% lab < 1% < 1% + 1% + 310 5%- + 2% + 0.5% test GVM
kg Tare + 1% in field Tare = 1% in field + 2%
+ 0.5% = 1%
Accuracy:
GVYM =42 420 kg 420 kg 420 kg 420 kg 420 kg 1260 — 2100 840 kg 420 kg 840 kg
fonnes 100 kg 100 kg per kg 200 kg 200 kg
tare = 20 axle group
tonnes
Accuracy = + 500 kg of + 500 kg of
third party weighbridge weighbridge
=200 kg + 200 kg
average | average
Cost 51000 = $3500 for 5400-600 $1000 - $1500 -2000
1500 per loadcells / per loadoell 1500 per per unit
_axle group turntable axle group
Installations. 30 8000 (incl 200 Produces 100 30 8000 (incl
in Australia air sensors) 1000 loadcells)
loadcells/yr
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Air Air
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| 148 ! 3999 5 i 36 i 2702
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232 g8 o= e d= MEHZE(Conditional Logic Model) X &
C

« Conditional Logic 2&2 AM<el MEH(Revealed Preference)t MEHSIX| FX|TH
7=t Ct2 i oh=(Stated Preference) Zte| H|WE Saff Cfortd MEY =55 AL
st= e E

Conditional Logic Model XM& Zx} & 5712 Hi= F 57l #HI1 ®elstHd(p-value
< 0.05) R-Square 0.003 Z 3%2| My S5 JIX|11 UL} ZHE REE J7|FL=Z2&=
ZICHZ 0.542 54%2| MYEHEHZS X €S MME

Call:

coxph{formula = Surv({rep(l, 763413L), case) ~ strata(key) + runtime sec +
runtdist _km + stop time + stop_cnt + highway ratio - 1, data = rp_with_sp_data,
method = "exact™)

n= 763413, number of events= 111266

coef exp(coef) se(coef) z Pr(>|z|)
runtime sec .418e-85 1.0068e+880 4.128e-86 15.527 <2e-16 *?
runtdist km .649e-85 1.09808e+88 9.072e-087 -29.2083 <2e-16 *
stop_time .8B2e-85 0.999e-81 4.175e-86 -11.986 <Ze-la **
stop_cnt .873e-82 1.852e+88 1.566e-82 3.239 B.8e12 **
highway ratio .445e-81 1.277e+88 1.838e-82 23.561 <2e-16 **

Signif. codes: @ “***! g._pB1 ***’ g.@1 **' B.B5 .7 8.1 ° 21

exp(coef) exp(-coef) lower .95 upper .95
runtime sec 1.8081 B8.9999 l1.8e81 . aee
runtdist_km 1.8686 1.86808 1.668e . 888
stop_time 8.9999 1.8881 8.9999 . 888
stop_cnt 1.8528 B.9585 1.8282 1.885
highway ratio 1.2769 B.7831 1.2512 .383

Rsquare= 6.883 (max possible= 8.54 )

Likelihood ratio test= 2259 on 5 df, p=8
Wald test 2297 on 5 df, p=8
Score {logrank) test 2332 on df, p=8

® 28 gt & 20 &4

O X FHE 57| 2ol A7 271x2] 24 ZHE ALZSIAUS

TS t valuedl MOl 2HS 51, «2 NIt I YRS TUE=R Lk
EAISH A, 9o B2 S HRE 52 Yuee oy 4 on, 2E HolE}



A WEZS FHot=ol e HolEztl & 5+ Us. WA ZEo U2
Z £ Q£ F-statsitcE 22 £2 2¥olztn & # AS. ESH adjusted
R-squared(THE ZAHAHTE 10| JtEs5 2Xglo]l 52 = ASE 2o))=2
0.9642 =2 @olz2tl & + AUS
<CYBt nEZ0]| cist 32N B2
o] E] 37 =y t value Pr(>tl) e
- (Intercept) 24.5 < 2e—16 ok
%;;jémjiig 57;%5 traffic_pre 1425.77 < 2e-16 -
gz‘iﬁ;giﬁ% ;zr 7;3%72;5 traffic_sur 4.81 1.50E—06 -
92 -6.19 6.10E—10 .
€3 —-9.81 < 2¢—16 ook
44 ~11.99 < 2e—16 .
45 ~12.71 < 2e—16 .
46 -11 < 2¢—16 ok
9 47 ~13.4 < 2¢-16 sk
48 —5.45 5.10E-08 ok
49 —-16.34 < 2¢—16 ook
410 ~12.63 < 2¢-16 .
411 —4.45 8.40E—06 ok
412 1.31 0.18977
weekday 52 —5.77 8.00E—09 ok
weekdays 2.9 -3.7 0.00022 sk
o weekday 2 8. —4.87 1.10E-06 otk
o weekday 2l £.¢] ~16.84 < 2e-16 e
weekdayE QY —15.74 < 2e—16 ok
weekday 324 3.54 0.00041 ok
F/oF time_typetime_02 -15.71 < 2e—16 ok
71 temperature 7.52 5.60E—14 sk
T rain —53.06 < 2e—16 ok
A Snow -5.35 8.90E—08 otk

F—statistic: 1.82e+05 on 23 and 154842 DF, p—value: <2e—16




O 32 Ao wsZol| 25t sH2d Zite cl2n 23
GlE U STl st ofH=2M b
glo]E 37 29 t value Pr(>[tl) 4=
- (Intercept) 11.3 < 2e—16 otk
%ggm;i}ig ;_g;:f traffic_target 746.21 < 2e-16 -
%@%%niza;j 7113%72;‘35 trafffic_sur ~17.67 | < 2e-16 o
42 —-12.59 < 2e-16 sk
43 —3.35 0.0008 ook
44 —0.67 0.49994
45 =2.09 0.03621 *
46 0.11 0.91082
4 a7 —0.26 0.79328
48 0.27 0.78582
49 =7.37 1.80E—13 sk
210 —-3.81 0.00014 ook
€11 —2.28 0.02281 *
412 1.66 0.09636
weekday & 2. —2.23 0.0258 *
weekdayT 2. -0.88 0.37676
o o1 weekday ¥ 2.4 4.17 3.00E—05 ook
o weekday 2] £.9) ~7.66 1.90E—14 -
weekdayE L Y —11.87 < 2e—16 sk
weekday 3t Y 4.14 3.50E—-05 sk
7] temperature -2.95 0.00323 ok
e rain ~21.02 < 2e-16 ok
2w snow ~2.27 0.02323 *
F—statistic: 4.34e+04 on 22 and 77394 DF, p-—value: <2e—16
O %ol 28X adjusted R-squared?t 0.9252 A =2 Zio|2tn & £ o0, HIpH
=2 A wEHS FHStL Us F el 2H 2F =2 MEEE JIXD AMEE
T A=
O =EXHE o F 22 259 22 oF 22 F4E Ao 35HEs 19dE, SE
Hes IPAXIZRSD 18dE E2 SRt 22 AIMe 19X 2 Hjo[HME 2HS0]
2t E EE2 XF 20dEe AEAE tf JIsME oEE o, SEHSTE I
Atzel 19dE =2 o FE 200k e 2B HolHAME MESIUS



J|E EEEBE AESHE Mullo AIREHE HE 2RIAE HITHOBA NS
e RN WHECR MO RXAL HRYES HAS FEOE HE HeHE
si4jol Bolsl R8st 5o HHE SHolME cit P Reist 2ol @
JE

2XHAEZ O o & 22 H|MEo| "2l v = Hrol Roist 2EE &&35}04
CiE o= g =o|l& o FHE. HMY 28 M8 S5 EX Hao o] oz
2l | E&50| ZolX|= e s Erg = don, AAZ J|HS &28c HHHES
Ao zZM ofE HetMs =2 $ Aof Ez| 7|Hte| 2HEH Z2f| A E(RandomForest)

HE gt
XA E= 22 &2 XA FH 2U S HIEHOZ 510 M= ARLAZ 2l - M 351
o, O Zolxl HO|EHE 7|gtez ZHOo| S MUsHFCID Z|tshE 5+ U= BE
Soff A ? B2T JIEXE

A AO|7F US = U=
P

i

Hi Z (bagging) 7|gte| 2HE x| A E(RandomForest) ZH S Salff A FA= ©o|H
Moz ME23t0{ o & =

&4 (Confusion Matrix)

RandomForest

A 2 Y e R R
S ARAN dh 4d & gh

e e 2 arEerE Al

AR AE 718 JHE oAl
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AAYLel HME0| st SFO|M=  Transport Certification Australia
(www.tca.gov.au)ollA FEs5t0] o2 SFe FTHMME H|lw HSsts AFE
St CE of7|olA= S F2| TCAAUAM Zdlst SHEHMAM vl HEOAMe HAIE 9F
50 2| /St A} Shot,

- SF TCA= St=xthol| Cist 22| E 177|220 H=5t01 LE3lst7| i EZHe| 23
MEE Z2|5= IAP(Intel ligent Access Program) & #3513 204, |APol| S2F HEE
FItsto] ZlEst| st AMEIAZA 2EE S DU EZ s JZtsdn M8M
o= UM E A HIME LSSt

- ZEZUEZE0 gt A= 2007A 2SSt OIYEE I ZUHE Jisd 2lF
(Heavy Vehicle On-Board Mass Monitoring - Capability Review)O|MEE A|ZE|d
=2 & = Jct. 2007H| AAISH O] AFOM= SF e SHEHELAM xSt
o5t 77 dA el @MEE Hob ZF MA Fo| MEtEet JtA, §EF &2 HlUEYN
st ct

- S TCAOIM = 1xt2 s 7IEM 2|52 diEf o2 2008~2009d =2ZXo| oL E
ZIMst¥ct o] ZEMENME 2EE S ZUEZS J[sAel EHMdES 3HE
T U= Z2E Y2 F UEFE THE ZF A" S EMSIUCE. Z2HE=
2008~2009H 6&7IX| 1870 ot A= Ron], 1374 SHFEHMAM A[AHZS 979
CHEX}ZFO| A X[st0] H7|Z2UEYstol ZAuE TESHYCE 0o ZiE Hige=z

“On-Board Mass Monitoring Test Report (Final)” € 2aH3Iict
(S F9| 2HMM E2H|1(On-board mass monitoring sensors in Australia))
Mass Loadcell Loadcell Loadcell Loadcell Loadcell | Loadcellair Air Air Air Air
Sénsor t}'p! pressure’ pressure pressure pressure pressure

Supplier” 1 2 3 4 5 8 2 7 3 5

Working | 401085 010450 401085 | 2510470 | 0io+50

temp (*C)

Accuracy Tare GVM GVM GVM GVM GUM GVM GVM GVM

Vendor within 140 +1.0% =05%lab 1% 1% 1% + 3o 5% +2% =0.5% test GVM

kg Tare £ 1% in field Tare = 1% in field = 2%
+0.5% =1%

Accuracy:

GVM = 42 ; 420 kg 420kg 420kg 420 kg 40k | 1260-2100 | 840kg 420 kg 840 kg

tonnes 100 kg 100 kg per kg 200 kg 200 kg

tare =20 axle group

tonnes

Accuracy - - =500 kg of . . . - =500 kg of

third party weighbridge weighbridge

+ 200 kg +200 kg
dverage Average
Cost $1000 - : $3500 for : $400-600 : $1000- : $1500 -2000
1500 per loadcells / per loadcell 1500 per per unit
axle group tumtable axle group
Installations - 30 8000 (incl 200 Produces 100 30 - 8000 (incl =
in Austrafia air Sensors) 1000 loadcells)
Inadeells/yr

* - Buppher 6 provides details of is combined system only.
** - For confidentiaiity, suppler names have been removed
- Information not available/supphed
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- HHo| MR A= MABSHS SIIHME 25HEIF 28A|24H0] EHE9
25280 S7t6I¥=dl, Mx| M HE 23.65tonS A0 52.98kmE 54.22minl 2 23
SIFE Zdof| Etstod, MX| £ " 24.07tone &l 11 49.63kmE 53.65minE =2 5109
MM S 0.43ton0| BI7I6H¥ L, 2EHEIRF A[ZH2 ZEZE 3.35km, 0.57min E0{E
Ho 2 LIEHE,

- O|= 2MXIE0| 2 ™ MAZZS QAlsHA HLZEM 15 285 S A 7= o|x[X]|
BE EAOIM JosE & 9D, BY W AZCIM HojE sl caE
<2510 YHEIZ 2R3 TS & HR7 25He|t AlZHo] E0{ER7] I
o=z HEchE .

CHz] d/z 285 F43e HWel )
Index Loading Pattern Summation Before After Change
Normal [cycle] 5,765 2,600 3,165 +565

Transportation Overload 941 542 399 -143
c [cycle]
ycle Overload rate

ve o] 14.0% 17.3% 11.2% -6.1%
Normal [ton] 221,886 99,519 122,367 +22,848
Gross weight C())verlloaij [ton] 41,254 23,646 17,608 -6,038
Verf’;o] rate 15.7% 19.2% 12.6% -6.6%
Normal [ton] 137,676 61,481 76,195 +14,714

Transport Overload [ton] 26,309 15,604 10,705 -4,899
volume

OVQ”;Z‘]* IEite 16.0% 20.2% 12.3% 7.9%
Normal [Km] 294,815 137,743 157,072 +19,330

Transport Overload [Km] 43,594 26,118 17,476 -8,642
distance

Ove”ﬁ,jj iEite 12.9% 15.9% 10.0% 5.9%
Normal [min] 310,794 140,982 169,812 +28,830

Transport time Overl(ljadd [min] 46,866 27,990 18,876 -9,114

Over[‘i;o] Gits 13.1% 16.6% 10.0% 6.6%

CHz] d/= 18] 25 Bl Eet )

Index Loading Pattern Before After Change

. Normal [ton] 38.28 38.66 +0.39
Gross weight

Overload [ton] 43.63 4413 +0.50
Transport Normal [ton] 23.65 24.07 +0.43
volume Overload [ton] 28.79 26.83 -1.96
Transport Normal [km] 52.98 49.63 -3.35
distance Overload [km] 48.19 43.80 -4.39
. Normal [min] 54.22 53.65 -0.57

Transport time -

Overload [min] 51.64 47 .31 -4.33
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2019 2020 2]

o2 [cycle] 1,070 2,600 3,670

AZA H2A 222 [cycle] 439 542 981
HHE [%] 29.09% 17.25% 21.09%

FU2 [cycle] 4,101 3,165 7,266

A 4x2|= A2 [cycle] 541 399 940
HAHE [%] 11.65% 11.20% 11.46%
HHE Bt [%] - 17.44% - 6.05% - 9.64%
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