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SUMMARY

Expected
Contribution

o Setting the performance of enforcement using the high-speed weigh—-in-motion system
according to the paradigm change in the domestic over-weight enforcement system
and full-scale introduction of the high-speed weigh-in-motion system

o Providing technical alternatives to meet policy of government to prevent

over-weight trucks on the road by setting the performance of enforcement using the
high-speed weigh—-in-motion system

° Setting the equipment necessary to organize about enforcement using the high-speed
weigh-in—-motion system over laws and regulations in such as road law

o Making the detailed procedure of enforcement of over-weight trucks Such as travel
restrictions on the vehicle

o Using the Performance evaluation guideline of enforcement using the high-speed
weigh—-in—-motion system for domestic specialized institutions according to the
provisions of the Integrated State Traffic System Efficiency Act

o Conducting an efficient field test utilizing standard weight measurement equipment
of high-speed weigh-in-motion system

o Conducting the completion evaluation and regular assessment for installation of
enforcement using the high-speed weigh-in-motion system to road agency

o Conducting a performance management using the calibration equipment during the
operation period

Purpose &
Contents

1) Standard weight measurement system for performance evaluation of enforcement using
the high-speed weigh-in—-motion system
o Development of the weight setting device which could be setting a reference load of
the evaluation test vehicle in evaluating the performance of high-speed
weigh-in-motion system
Improvement of weight accuracy using the standard weight at the time of
per formance test, to adjust the setting vehicle reference weight
- Ensure the confidentiality of data to get the measurements from the device of the
error performance evaluation items of the value of the results immediately in
evaluating test
Setting the total weight and axle load to load standard weight by specified
loading zone in the special kit on a vehicle
Evaluation of the results and errors which are obtained from the device in
performance test using the data logging devices
2) Test method procedures of enforcement using the high-speed weigh-in-motion system
General Procedure of loading test for evaluating the performance of high-speed
weigh-in-motion system
- Procedure of evaluation test method and procedure which can verify the reference
performance required for testing the performance of device to maintain the device
at effective levels as enforcement information
- Performance test procedures which can verify level to satisfy the level available
within the allowable range specified in road law
- Performance test procedures that can be used to verify the reading function of the
information concerning the traveling state that can be applicable to disturb the
measurements of vehicle weight during enforcement
- Ensure the transparency of the test procedure taking into account the
characteristics of the enforcement system by providing storage and security
procedures and setting the minimum test personnel and evaluators of configuration
and defining the role of each human resources to perform the field test
3) Calibration equipment of enforcement using the high-speed weigh-in-motion system

o

_5_




o

Reading device to check the weight and changes in a dynamic state of the reference
weight vehicle, used inspection and calibration of enforcement equipment at any
time
Conducting a more accurate performance evaluation test by using weight information
of load meter system and the slope of weight stand and air pressure to get a
auxiliary information of state of the reference weight measurement vehicle
Presenting a draft that can be utilized at any time inspection of enforcement
using high-speed weigh-in-motion system by using the location information and
weight information from the load meter in the future
Using a load meter system as the auxiliary information to get a reference weight
such as axle and total weight
Conducting a any time inspection in addition to the periodic correction

Performance evaluation guideline of enforcement using the high-speed
weigh-in-motion system (draft)
Performance evaluation guideline of enforcement wusing the high-speed
weigh-in-motion system (draft) according to the provisions of the Integrated
State Traffic System Efficiency Act
Making a performance evaluation guideline as the level of utilization exclusively
for domestic specialized institutions
Satisfacting the format to comply with ITS business guidelines
Providing the detailed items such as performance evaluation item, preparation and
operation of the vehicle of the evaluation, evaluation criteria equipment,
performance criteria
Providing the inspection elements for enforcement

Performance evaluation guideline of enforcement using the high-speed
weigh-in-motion system (draft)
Standard weight measurement system for performance evaluation of enforcement using
the high-speed weigh-in-motion system
Calibration equipment of enforcement using the high-speed weigh—-in—-motion system

Resuilts o Test method procedures of enforcement using the high-speed weigh—-in-motion system
o Performance evaluation criteria of enforcement using the high-speed weigh—-in-motion
system (draft)
o Test site for performance test
o Installation of high-speed weigh-in-motion systems for the performance test
High—speed Performance
Keywords Over—-weight Enforcement weigh—in—moti . Load meter
evaluation
on system
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H 23 = 7l WY g

2.1 European WIM Specification (COST 323)

7t 22 24 73R
o =& 7|8+ x =7 WIM Section A5 50m % FW 25mell thet 7|st+x 54 14
- 2] < 1%(class I site), < 2%(71 9]). 7}F53 d&E A2 AA}
- Fukul (A < 3%
- AR > 1000m(7Fs s 3 A £ 2)

[E 2.1] Width of the accuracy classes (confidence interval, 8 in %)

Criteria Domain . .
Accuracy Classes : Confidence interval width & (%)
(Type of measurement) of use
A(5) B+(7) B(10) C(15) D+(20) D(25) E
1. Gross weight > 3.5t 5 7 10 15 20 25 > 25
Axle load > 1t
2. Group of axles 7 10 13 18 23 28 > 28
3. Single axle 8 11 15 20 25 30 > 30
4. Axle of a group 10 14 20 25 30 35 > 35
Speed V>30km/h 2 3 4 6 10 10 >10
Inter-axle distance 2 3 4 6 10 10 >10
Total flow 1 1 1 3 5 5 >5
o 3% 2 333 A2AAA 33) 9
o A AW FFL wE A B AQE Fu($AYe JFoR TASAE o4 FF7))
Z ol &AY T WHol| A AA FEHE SAHL F A AU VIeem xdeA
A AT7DE ol&ste] H d 2F/5 2 FHS BT SAIY FTEE ATE ol &5k
Wl FAsk= Aol VEgoer AEAS 7HIH
o WHs: FH Aol A ZFslok akv] b AFL F T}
- 5 Ao mpA/EEE0l dste] Jbed ke SRS ST,

=
% 2F ;o] |AE 05% AAF oldlolefof gttt (el & ¢, 3m HA A 15cm o)

o0 AA AE T AS Alole WEEA] BE Byo]laE Fal lojof

b ool A= 2mmE 2ASiM = ¢ HW, &= 3 =9
o
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fils)

o TEST N° 1.1 stz 1%, 103] F3
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file)
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o TEST N° 1.2 stz 2%, 303 +3
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& o
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- 7] A

(2) TEST N° 2 - st&x 20 A&

o stEAF=F 20 A}
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FH
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=
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D(25)
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10
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D+(20)
25

C(15)
15
18
20
25

o1& 2XH(NCHRP, 2008)
10
13
15
20

B(10)

B+(7)
10
11
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Accuracy Classes and Tolerances: Confidence Interval Width &(%)

A(5)
10
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2.2 1l=¢ ASTM E1318-02 &F

7} HI A F

o ASTM E1318-02 %2 T3 25 & AF AYS & F Jd& H7F AFE AMEsd
WIM Al 2=8l1s 37}
0 47HA] 8oz +A
[Z 2.4] 0I1=229 ASTM E1318-02 E=
72 =
PR 16~130km/h(10~80mph)o| &&= #2Q| LHOjA 7} Xt&o| 2zt =9o| x,2% oF9 HO|HE #

g

%8 1 | 24~130km/h(15-80mph)2| & & 9| LHOIM H7} kH2tol 2t %315 HO|EIE +7%
16~130km/h(10-80mph)2| £ & & Zasle Atzko| 315 THe AL E= 25 7/52 ZED

[e:]
o

Ho

9 IV | 16km/h(10mph)e| £ 2 FHSHE Xt otF & HALE 9o AOIX|2F ObF ALBSHA| g

2~ FHWAZ®] Class 54 Class 99l &3t gt Ul =y 2019 H7}
2 (F 3t)o] AlAHS b T3 A5 E ALEEe] HUt
go A BY(HAZY oo 5)S AF g EAo] e S AME

SFon FYNEEFATRIA AsE F 585 29Pdon
3)

i WIM — static

; - 00 - .
0 static o714, WIMS =Hzko]H, statice 7|+
0 BA e WIMS =Azk o7} Al= Hito] %2 HAg ok &

[E 2.5] ASTM E1318-02 EZE2 WIMAIAE HEE 82X

Hehd 95% =50 ofst 5{&2%t

5
2 98 1 g8 I S8 m S8 IV
Wheel st= +25% -=1) +20% > 2300kg=F2) +100kg
=35I= +20% +30% +15% > 5400kg +200kg
=5l +15% +20% +10% > 11300kg +500kg
==zgt +10% +15% +6% > 27200kg +1100kg
pNI= = +2km/h
=7tAe| +0.15m
=1) QU A|AHS HAHOZ Wheelo] ZHS SHoIX| %S
z2) HO} 7l ST B HES ZW (MO 51X %S



. ARV F
0o ASTM 1318(American Society for Testing and Materials)ol A+ 3% 263} 7ol =
FdE H TS HY 9 &l wef 1TV 4 Ao R ERFEATE WIM A X
A #g A dEfobsts W HEA aFdolE A|FHEE 60m, TS 30melal, HE

Al #k2 3mm/6m¢<!

[E 2.6] WIM 72t EEtE 7HEl ¥ JIE(ASTM 1318)

Hl T
= A= 53
5 =
o =
HEF @7 AHE| 60m 30m
HELY ZAAZ 3mm/6m

o B SAWH adA WA HhAH(Straightedge) & ©] &8k W

T-Ztell A F 150mm, F7 3mme| 7]

AR 6m = 8 Xi(Straightedge)

[O& 2.2] o+0§ KH(Straightedge)E O|2st TEH

Jh

I-Itll-té"l

o o

o AASHTO(American Association of State Highway and Transportation Officials)ol A= WIM
I #Hte] ZatE Ao e 271 E=2xFe 349 9S LRI(Long Range Index) %
SRI(Short Range Index)® #Holslgx = Z &3 23 E Butterworth band-pass ZEHZ
ol-gsto] 54 7 WHAE o 2ol é«]?:}

[E 2.7] LRI ¥ SRI #2t20] & =9 W& HA(AASHTO)

L. Pavement Range Filter Cutoff Value
Criterion
Start(m) End(m) Start(m) End(m)
Long Range -25.8 3.2 1.08 11.37
Short Range -2.74 0.46 1.56 16.45
o AASHTO®| M= LRI 2 SRIZ 7|£2o2 WIM A 13kol A gr s ojof d Heky kS ol
#9} o] LRI ¥ SRI  3+e] Hatr gkl gk 43$H(Upper), shet(Lower)gto =2 A olstal 9.

[E 2.8] WIM 22t LRI & SRI ZAI2t(AASHTO)

3= ZA 2 (m/km)
_ 3}%t(Lower) At%H(Upper)
fvoe T LRI 05 21
yp SRI 05 21
LRI 09 38
Type 1 SRI 1.25 57
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[O2 3.6] FWDZH|

(Z& FXF AE BOH

(3). 7=4 4" #7+ 23

o WIP1E : 49KNS| FAE Ak A AW 53

[ 3.1] X

i
W

ANA" &AX JIE(FWD A&, COST 323 WIM Spec.)

EH

X E =2F(mm) <0.10 <0.15 <0.20
S I i il
el e Excellent Good Average
o A4
[E 3.2] FWD AIE Z1t
1X2 2K 2
Sy HS 27t
NEZ g7t MEE 7t
T13 0.20 Average 0.18 Average HS-WIM
T12 0.20 Average 0.18 Average X7t




1Xt2 2K 2
g Hz 27t
K] "} HE "}
T11 0.20 Average 0.19 Average
T10 0.21 Average 0.20 Average
T09 0.20 Average 0.20 Average
HS-WIM
TO8 0.19 Average 0.18 Average
CR s
T07 0.19 Average 0.18 Average
TO6 0.18 Average 0.17 Average
TO5 0.18 Average 0.16 Average
T02 0.15 Average 0.15 Average
S13 0.13 Average 0.14 Average
S10 0.16 Average 0.11 Average
S07 0.25 NG 0.25 NG HS-WIM
S04 0.29 NG 0.20 Average et
S01 0.29 NG 0.18 Average
R19 0.27 NG 0.28 NG
R16 0.21 NG 0.23 NG
¢ A2E AR PR X J)F WS
4. 7154 49 F7 2
o B7t71% ¢ IR(= A A ) 74
[Z 3.3] #4a& 2" 4A 7|E(FEA)
IRI(m/km) <13 <2.6 <40
I I I
4t 53
Excellent Good Average
o Ag A3t
[E 3.4] IRI AI® 21t
(9 : m/km)
T 1Xt2 2K =2
Q1% o o5 yz o= o5 Uz
agelg 1.77 1.34 1.56 1.50 1.55 1.53
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(2) NE 3

[E 3.15] 2AAEE HSHIIAE +8 [

B 1% 2% 3%} 4%} SAf 6AF 75 8A} 9xf
15/06/23 | 15/08/20 | 15/09/15 | 15/10/22 | 15/12/17 16/02/25 | 16/03/23 | 16/04/18
uw /06/. /08/. /09/ /10/ /12/ 16/01/20
~24 ~21 ~16 ~23 ~18 ~26 ~24 ~19
2 HR 2R HR VT2 AL 2 HR OMTH HSHIA| cHASHIA| A F A A
VNP | NP E-d2224 2352Hd ZINPdgn| AF AE@RHe|AH | EehelA | /=
CNEAZ S HF HOE2Y % & ¥ 9 -SO5ET AR SRRy S e
HAtopet | Zg xtxjo|g | 10~90km/h XpAE3E| | (AR E PPt
e 9 CES) £32%
. 4A|ZHCH (7
N L I ZE ] s | wn
NHeEY s | ==
= zu | Fu
A Al
x| 199l | sz/23iERs | 43/3% QAR RS
a3 2CH| 5&/& Kt HX/EAZERS
oo | N 36.2 34 274 33 5.2 17.7
- stz 25.0 255 184 ] 207 _ 205 12.0 _
ST 18.0 227 10.7 93 8.7 205
QO [y 292 289 19.9 63 27 8.0
Hy | BAEY 136 160 160 144 160 36 160 80 1036 | 4810
=a1 | o|Arz=sl 35 45 30 20 ] 60 20 76 48 334 | 1570
2% | =3y 171 205 190 164 160 96 180 156 48 1370 | 6,380




[E 3.16] ZoAIE FHaF8 AAIUHS

AE XS 1%} 2%} 3%} 4%} 5X} 6} 7t 8%} 9kt | & Fd 3 x:zm

T o &=

10km/h - - - 6 - - - - - 6 3| 24 3|

20km/h 8 8 8 6 8 - - - - 38 3 168 3|

30km/h - - - 6 - - - - - 6 3| 24 3|

40km/h 20 24 24 12 24 18 - - - 122 3| 532 3|

1CHQ| Xp2k X Ab 50km/h - - - 6 - - 16 8 - 30 g 120 3|
4% 7t = 60km/h 20 24 24 12 24 - 16 8 - 128 3| 556 3|
70km/h - - - 6 - - 16 8 - 30 3 120 3|

80km/h 20 24 24 12 24 - 16 8 - 128 3 556 3|

90km/h - - - 6 - - 16 8 - 30 3 120 3|

& 68 80 80 72 80 18 80 40 - 518 3| 2220 3|

10km/h - - - 6 - - - - - 6 3| 30 3

20km/h 8 8 8 6 8 - - - - 38 3 190 3|

30km/h - . - 6 . - - - - 6 3| 30 3

40km/h 20 24 24 12 24 18 - - - 122 3| 610 3|

2CHR| Xp2k S 50km/h - - - 6 - - 16 8 - 30 g 150 3|
5% 2y [©° T okm/h 20 24 24 12 24 - 16 8 - 128 3| 640 3|
70km/h - - - 6 - - 16 8 - 30 3 150 3|

80km/h 20 24 24 12 24 - 16 8 - 128 3 640 3|

90km/h - - - 6 - - 16 8 - 30 3 150 3|

A 68 80 80 72 80 18 80 40 - 518 3| 2590 3|
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Al B 1X} 2%} 3k} axt | 5k | 6%t 7X 8X} 9k} o ) | ) v
NS 2 2 2 - - 5 5 3 - 19 3| 80 3
Sy =rjo|gt - - 2 - - 5 - 3 - 10 3 40 3|
B 207 0| &t 2 2 2 - - 5 - 3 - 14 3| 60 3|
B ES e = =
FTEN 2 6 - 5 - - - 5 - 18 3| 80 3
1Che| Xpat It 2 2 - - - - - 5 - 9 3 40 3|
YESE %] UX} 2 2 2 2 - - 5 5 3 - 19 3| 80 3
o| Atz =[Ho|Et 1 - 2 - - 5 - 3 - 11 3| 45 3|
© 20| &t 2 2 2 - - 5 - 3 - 14 3| 60 3|
HFEZ 0| E > >
FTEN 4 2 - 5 - - - 5 - 16 3| 70 3|
It - 4 - - - - - 5 - 9 3 40 3|
NS 2 2 2 - - 5 5 3 - 19 3| 95 3|
=rjjo|gt - 2 2 - - 5 - 3 - 12 3 60 3|
O AbZ=3H 20|70 &t 2 - 2 - - 5 - 3 - 12 3| 60 3|
oo =7 £ FTEN 2 4 - 5 - - - 5 - 16 3| 80 3
It 2 4 - - - - - 5 - 11 3| 55 3|
2CHY| Kpak 6= - - 3 - - - - - - 3 3 15 3|
5= Ey U ENE 2 2 2 - - 5 5 3 - 19 3| 95 3|
=rjo|gt 1 2 2 - - 5 - 3 - 13 3| 65 3|
JPNES Zlo| 7o) &t 2 - 2 - - 5 - 3 - 12 3| 60 3|
ISl Z 80| E FTEN 4 3 - 5 - - - 5 24 41 3| 205 3|
It 1 4 - - - - - 5 - 10 3| 50 3|
6= - - 3 - - - - - - 3 3 15 3|
2CHY| Xpat 4%/8E s 5
Tl I'o _-'-T/ / 7:."5—‘?— _ _ _ _ _ _ _ _ 12 12 9' 8 Ql
4= E g HNES
2C| RF2F | 6Z/0HX
o =/2M/ FTEN - - - - - - - - 12 12 3 72 3|
6% Erf e ENES
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(7h) dolz=A = AN =H

@ A% a0k

[E 3.19] HHXERA= AIAE 2AE 23 85F Z HlW - 169 U

XAz 4% 7t (¥ H) 4% Ftu(EH F)
1% 2 2xt2 1% 2 2%t 2
100-PE [%] 96.5 96.6 99.3 100.0
=¥ (2] 144 145 144 145
3t (2] 5 5 1 0
P RMSE [%] 2.55 2.66 175 173
°es MAE [%] 2.06% 2.16% 132 131
Max [%] 6.70 7.26 417 3.79
Min [%] -7.07 -3.02 -7.34 -5.00
Stdv [%] 1.99 191 171 173
100-PE [%] 99.8 100.0 99.8 100.0
=9 (2] 432 435 432 435
3t (2] 1 0 1 0
. RMSE [%] 2.82 2.90 249 245
MAE [%] 2.30% 2.36% 193 1.92
Max [%] 7.73 847 5.99 6.85
Min [%] -10.91 -4.62 -11.17 -7.89
Stdv [%] 2.51 247 2.39 242

[E 3.20] THIERA= AIAE 2OAE 23 85 Z HlW - 269 U

I 5% EYE (23 H) 5% EY (23 3)
eeTe 1k2 2%2 12 2%2
100-PE [%] 97.9 95.1 98.6 96.5
=3 [3]] 145 144 145 144
X3} [3]] 3 7 2 5
o RMSE [%] 1.86 2.08 1.85 2.16
See MAE [%] 1.41% 1.58% 143 1.70
Max [%] 7.06 731 6.09 5.48
Min [%] -3.93 -2.82 -5.00 -5.78
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Az, A 35F, BASAF, 28535, 230 AEHF 9F COST-323

3.27] HYELOIE g4 ANAEHS 1Xt2 72+ EIF 21

Lanel-4 =E==gF | £ol= COST-323 WIM | Class | 6 (%) | T (%) | sample size
H 0.68% 0.81% gross weight | A(5) 5 99.9 71
HZEZHKX} 1.25% 3.52% group of axles | A(5) 7 99.3 107
A8 1.13% | 3.05% single axle | AG5) | 8 97.4 106
x| CH 3.15% 9.50% axle of group | A(5) 10 99.3 214
A -270% | -9.52%
Z|&Zx 1t 0 0
Hat7| & 20t 0 0
Lanel-5 =8k | E5l= COST-323 WIM | Class | 6 (%) | T (%) | sample size
o 0.37% 0.18% gross weight | A(5) 5 99.3 80
BT} 1.62% 3.01% group of axles | A(5) 7 99.2 120
Ao Ed 1.21% | 2.55% single axle | B+(@7) | 11 97.9 120
e 4.09% 7.40% axle of group | A5) | 10 99.9 240
N -4.73% | -7.44%
Z|1&x 1t 0 0
Adaf7| =21t 0 0
Lanel-7 =gk | Eol= COST-323 WIM | Class | 6 (%) | T (%) | sample size
oA -043% | -047% gross weight | A(5) 5 98.1 80
BT} 1.86% 4.53% group of axles | A(5) 7 95.0 120
s P g 1.49% 3.57% single axle A(5) 8 954 120
%|CH 3.29% 9.93% axle of group | B+(7) | 14 99.3 240
N -6.04% | -15.72%
7|&=Zx 1t 0 0
A7 =221t 1 3
Lanel-8 =32 | =515 COST-323 WIM | Class | 6 (%) | T (%) | sample size
oA -0.73% | -0.86% gross weight | A(5) 5 96.8 39
Fr=T N 1.85% 2.83% group of axles | A(5) 7 97.7 59
HOz ™ 1.52% 2.40% single axle A(5) 8 97.7 58
x| CH 3.12% 6.91% axle of group | A(5) 10 99.7 118
EN -4.80% | -8.15%
Z|1&x 1t 0 0
A7 &1t 0 0




I 3.28] HIYZY0IE A AIAEHCQ 2x2 72t HIF 210
Lane2-4 =38k | Eo5l= COST-323 WIM | Class | 6 (%) | T (%) | sample size
oA -0.76% | -0.67% gross weight | A(5) 5 99.7 71
FrE=bN 1.37% 3.58% group of axles | A(5) 7 96.4 106
AU Ed 1.22% | 2.91% single axle | A(5) | 8 97.2 107
x| CH 2.46% 7.75% axle of group | A(5) 10 98.6 212
A -4.03% | -11.12%
el 0 0
A7 =221t 0 1
Lane2-5 =gk | £ol= COST-323 WIM | Class | 6 (%) | T (%) | sample size
oA 0.44% 0.27% gross weight | A(5) 5 99.8 80
HZEZHKX} 1.40% 3.25% group of axles | A(5) 7 98.2 120
O rE = 1.13% 2.68% single axle B+7) | 11 96.7 120
x| CH 4.15% 8.27% axle of group | A(5) | 10 99.8 240
A -479% | -10.96%
Z|&x 1t 0 0
HOigt7| =20t 0 1
Lane2-7 =8k | Eol= COST-323 WIM | Class | 6 (%) | T (%) | sample size
" -0.66% | -0.76% gross weight | A(5) 5 97.7 80
BT} 1.87% 4.36% group of axles | A(5) 7 95.0 120
Ot 1.48% | 3.33% single axle | B+(7) | 11 98.6 120
x| CH 3.40% 9.43% axle of group | A(5) 10 95.2 240
E -7.59% | -12.24%
7|=x&1t 0 0
Hrojgrz| =1t 2 10
Lane2-8 E=zgF | =515 COST-323 WIM | Class | 6 (%) | T (%) | sample size
oA 1.17% 1.02% gross weight | A(5) 5 94.0 40
HZHKX} 1.95% 3.05% group of axles | B+(7) | 10 98.3 60
Ot 8 1.74% | 2.37% single axle | AG) | 8 99.9 60
x| CH 5.07% | 10.22% axle of group | A(5) 10 99.1 120
E -343% | -547%
7|&=Zx 1t 1 1
Aotz &= 21t 1 1




[E 3.29] moIx &

Al AIAEIS 1XIZ2 22t Eot 21

Lanel-4 =E==gF | £o5l= COST-323 WIM | Class | 6 (%) | T (%) | sample size
A -047% | 0.12% gross weight | A(5) 5 100.0 71
Fr= by 0.98% 2.55% group of axles | A(5) 7 100.0 107
2o Ed 0.90% | 2.03% single axle | B+(7)| 11 96.3 106
x| CH 1.37% 8.43% axle of group | A(5) 10 100.0 214
E -222% | -6.15%
S 0 0
A7l =221t 0 0
Lanel-5 =E==gF | Eol= COST-323 WIM | Class | 6 (%) | T (%) | sample size
oA -0.16% | -0.09% gross weight | A(5) 5 100.0 80
HZHKX} 1.21% 3.79% group of axles | A(5) 7 99.0 120
Ao g 0.99% | 2.87% single axle | B+(7)| 11 97.7 120
X|CH 256% | 12.26% axle of group | A(5) | 10 98.1 240
N -3.10% | -11.51%
Z|&=x 1t 0 1
HCigt7| =21t 0 3
Lanel-7 =E==8F | Eo5l= COST-323 WIM | Class | 6 (%) | T (%) | sample size
Ho -1.18% | -1.18% gross weight | A(5) 5 98.6 40
BT} 1.46% 3.71% group of axles | A(5) 7 96.8 60
HOUER 1.54% 3.01% single axle A(5) 8 96.2 60
x| CH 1.59% 13.19% axle of group | A(5) 10 974 120
E -3.66% | -9.74%
7Z|& &1t 0 4
el e s 0 4
Lanel-8 E==aF | E=ol= COST-323 WIM | Class | 6 (%) | T (%) | sample size
oo 0.72% 0.61% gross weight | B+(7) | 7 98.5 40
HEHKX} 2.37% 3.98% group of axles | A(5) 7 941 60
MOt 200% | 2.96% single axle | AGG) | 8 98.7 60
x| CH 6.09% | 13.99% axle of group | A(5) 10 96.8 120
EN -3.61% | -7.28%
7|1& 21t 2 5
1 e s 2 5




[E 3.30] HIOIZ &AL AJARIS 2Xt2 72+ EIF 21t

Lane2-4 =E==gF | £o5l= COST-323 WIM | Class | 6 (%) | T (%) | sample size
A -0.07% | 0.42% gross weight | A(5) 5 100.0 71
Fr= by 1.27% 3.17% group of axles | A(5) 7 99.6 106
2o Ed 095% | 2.32% single axle | AG5) | 8 96.4 107
x| CH 384% | 10.12% axle of group | A(5) 10 994 212
EN -322% | -7.80%
S 0 1
A7l =221t 0 1
Lane2-5 =E==gF | Eol= COST-323 WIM | Class | 6 (%) | T (%) | sample size
oA 0.00% -0.12% gross weight | A(5) 5 99.8 80
HZHKX} 1.47% 3.26% group of axles | A(5) 7 98.8 120
Moz g 1.24% 2.68% single axle B+7) | 11 99.0 120
x| CH 2.83% 8.30% axle of group | A(5) | 10 99.5 240
N -3.23% | -8.04%
Z|&=x 1t 0 0
HCigt7| =21t 0 0
Lane2-7 =E==8F | Eo5l= COST-323 WIM | Class | 6 (%) | T (%) | sample size
Ho -1.88% | -2.26% gross weight | A(5) 5 92.6 35
BT} 1.71% 4.16% group of axles | B+(7) | 10 98.6 55
OB 211% | 3.92% single axle | AGG) | 8 99.9 50
x| CH 2.16% 14.33% axle of group | B+(7) | 14 99.2 110
E -5.51% | -10.43%
7Z|& &1t 0 3
el e s 1 4
Lane2-8 E==aF | E=ol= COST-323 WIM | Class | 6 (%) | T (%) | sample size
oA 1.71% 1.45% gross weight | A(5) 5 91.6 35
FrE= N 1.86% 4.15% group of axles | A(5) 7 94.8 55
MOt 206% | 3.21% single axle | AGG) | 8 95.9 50
x| CH 548% | 14.20% axle of group | A(5) 10 94.8 110
EN -1.56% | -7.53%
7|1& 21t 2 7
1 e s 2 7
AdAd, 7 AE SAHREAAA FFEF 5%, FokF +10% ol E VTR FA 7
A7 229 A5 FAHE, 1 7l COST-323 WA A= AG)sHeS W3t
¥ EA
COST-323 W4 o] A% FFo| =715k Fuglo] BE 3o Be SHRS goz »
detmz, griHoR e Aol gel 4 fEshd @) 59 dd B
F3Eo Gl AR7MEE B T
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H 3.31] 3% JIEx HI
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4C STD weight 1 axle 2 axle 3 axle 4 axle Gross
N Wheel(R) | 3683 4250 6425 6425 20783
o Wheel() | 3600 4425 6075 6000 20100
SRCES Axle 7283 8675 12500 12425 40883
— Wheel(R) | 4050 4600 6300 6050 21000
i Wheel() | 3717 4100 6150 6325 20292
S8 Axle 7767 8700 12450 12375 41292
J— WheelR) | 3767 4350 6200 6200 20517
i Wheel() | 3733 4250 6325 6175 20483
=4 Axle 7500 8600 12525 12375 41000
@xzo|=A | WheelR) | 3817 4505 6085 6220 20627
s Wheel(l) | 3677 4135 6215 6120 20147
S8 Axle 7493 8640 12300 12340 40773
©xEzo|=a | WheelR) | 3883 4500 6315 6265 20963
e Wheel(l) | 3627 4075 5990 5970 19662
= Axle 7510 8575 12305 12235 40625
OM&xzy| | WheelR) - : - : :
saHEEA Wheel(L) - - - - -
Sud Axle 6187 6803 8343 9000 39377
@oI5537| | WheelR) | - : : : :
. o Wheel(L) - - - - -
SHEEL Axle 6575 6975 8825 9325 41050
I 3.50] =& gty JI= =N Z - 249 X
5T STD weight 1 axle 2 axle 3 axle 4 axle Gross
N Wheel(R) | 2800 4400 4450 4867 21117
Y Wheel(l) | 2733 4383 4300 4850 21017
S8 Axle 5533 8783 8750 9717 42133
—— Wheel(R) | 2933 4267 4200 4417 20417
—n Wheel() | 2900 4567 4617 4400 21617
S8= Axle 5833 8833 8817 8817 42033
—— Wheel(R) | 2850 4400 4333 4567 20783
oy Wheel(l) | 2867 4183 4283 4417 20550
= Axle 5717 8583 8617 8983 41333
@xzo|=Al | WheelR) | 2763 4460 4483 4463 20937
N Wheel(l) | 2787 4173 4363 4467 21007
S8 Axle 5550 8633 8847 8930 41943
@m0z | WheelR) | 2887 4577 4433 4747 21630
o Wheel() | 2800 4130 4330 4367 20473
= Axle 5687 8707 8763 9113 42103
P Wheel(R) - - : - -
OXNEXS37|
. Wheel(L) - - - - _
SudEs Axle 5440 8490 8427 9220 40650
= Wheel(R) - - - - -
@o|E&H37|
2MHEL Wheel(L) - - - - -
Sdd Axle 5900 8450 8500 9375 41525
@xEzo|=a | Wheel®) | 2585 4550 4400 4760 21010
b Wheel(l) | 2595 4265 4480 4620 20975
S Axle 5180 8815 8880 9380 41985
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=otss SAse WY
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[E 3.53] =3 gyyg B2 WL BX - 159 X2

4C Repeatability Error 1 axle 2 axle 3 axle 4 axle 5 axle Gross
@ink:k— Max 1.6% 0.3% 0.4% 0.2% 0.0%
=XA Min -1.8% -2.6% -0.4% -0.2% -0.3%
@O o|g Max 1.1% 0.0% 0.8% 0.2% 0.3%
E™MA Min -0.9% -2.9% -0.8% -0.2% -0.7%
ool Max 0.7% 1.2% 0.2% 0.2% 0.2%
2 Min -0.7% -1.2% -0.2% -0.2% -0.2%
@HZ0|Z4 Max 0.4% 0.3% 0.1% 0.0% 0.1%
=XA Min -0.6% -0.1% -0.2% -0.1% -0.1%
OHEOSH Max 0.0% 1.1% 0.1% 0.0% 0.2%
B2 Min 0.0% -1.1% -0.1% 0.0% -0.2%
OMEFS| Max 0.5% 0.2% 1.8% 1.3% 0.7% 0.3%
SMHAEA Min -0.4% -0.2% -1.2% -1.7% -0.5% -04%
@o|s=x37| Max 0.4% 0.4% 0.8% 0.3% 0.5% 0.5%
SMHAEA Min -04% -0.4% -0.8% -0.3% -0.5% -0.5%

[E 3.54] =3 gig B2 TS X - 269 X2

5T Repeatability Error 1 axle 2 axle 3 axle 4 axle 5 axle Gross
@1n¥=E Max 1.2% 0.8% 1.1% 1.4% 0.5% 1.0%
=X A Min -0.6% -0.4% -1.1% -1.2% -0.5% -0.6%
@O o|g Max 1.1% 1.3% 1.5% 0.4% 2.2% 0.5%
=XMA Min -0.6% -0.9% -1.3% -0.8% -1.9% -0.9%
®oo|g Max 3.2% 0.2% 1.5% 0.2% 0.7% 0.5%
2 Min -2.9% -0.4% -1.4% -0.4% -0.9% -0.8%
@HZ0|EZ4 Max 1.3% 0.8% 0.4% 0.6% 0.9% 0.1%
=X A Min -0.9% -1.5% -0.5% -0.6% -0.6% -0.2%
OHE S Max 2.9% 0.6% 1.0% 0.8% 0.4% 0.0%
2 Min -1.7% -1.2% -1.7% -0.8% -0.5% 0.0%
OMNEx37| Max 2.0% 0.5% 1.0% 0.4% 0.8% 0.6%
SMHBA Min -1.7% -0.7% -14% -0.7% -1.1% -0.5%
@o|E=x37| Max 1.2% 0.3% 0.5% 0.6% 0.3% 0.1%
SMAZA Min -1.2% -0.3% -0.5% -0.6% -0.3% -0.1%
®@HE0|E4 Max 1.2% 0.3% 0.5% 0.6% 0.3% 0.1%
ZAPH Min -1.2% -0.3% -0.5% -0.6% -0.3% -0.1%
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(b sEsle) 74

o dlolE =7 3]

g st=9lol= LCD 24, A€ PC, s18, & Ao]~¢ 19¢1x & g}
oz T4
o 2HYEPCY LAN ZE Aoz g Wiel suE FAsgon, oE olg3ld AU
14Che] &< HH| e} Ado] 7, As B Ads 388 AR o) H At &
oJBEE o5 ° Aol dFor T YL HEY
[E 3.56] OIOIH =& &Xl St=9 74
Device Model name Specification Function
LCD & CL1000M 17", 75Hz 1280x1024 MAL PCOl 3tH HE 4l 4H
CPU-i5 34GHz, RAM-8GB, | [0l =2Zd AIZEQ =xr2 QB
AEISPC | RACKISOG . lolef 23 ol sxtg ¢l
SSD-450GB, OS-Win7 248 MHE PC
IEEE 8023 , 10BASE-T| LC}z=9| tiz ZHH|Q}O| H|O|E EAZS 2
&2 | IPtime SW1600 fT atlerel HolH = #
100BASE-TX, léch St TCP/IP A
EETES ABS-8U/W ole4 £&Ol 1991k ZtH| 23 4l SZ 0| 20|
A _ =23 bl S S
- H540xD570mm b > =e
(W) 2zEso] 74
[ 3.57] HIOIH =2 X 2ZEHNH 74
Software Model name Language Function
DB AMH \;m Datamart PostgreSQL | =7 ZH| Z1tgfC| DB AlH
DB A . - e
o mﬂm‘h' WIMMessenger Delphi FTP 204 U json IS DBAHO YEE
0] =< of —
CS = SHE A AP ZOIIP-CCTV AAA|), €2
_ ﬁ” Rosewater Delphi & A ce 7 ( 2.
ATEQO | e Ezl HolHe| x|, 2 et
3 #)
AR Y 3 24U a ClIOJE{4HIE] 1|
% J W
3% 32U AY P
l HAIZE T gl \
p \
(eaas ((ciole =2 & \
|
. o '
FTP— ;' ‘_;a’lu'" ;
@ Json EiiﬂlF-ﬂ Val ,.[P-I re—— : -
EEE 7 FREd DB e e
/FTP’ I 1 ameg
e !\ m / o
\\—b F(I'gx‘ upload
D =
Json Gf|0]Ef2 ks
&332 DB 0lSso




doly 274 FA9 ~2ZEd o= DB A< DB w99, CS AZE o= F+A449
OS F- "3} Ao PostgreSQLE #oiz 2] DB AH S A 9aloF g

ol =7 FXef 72F < HAEE Fujete] F4l WA MR Server/Client 4l
Q

7ol HAwE FuERE doly 27 FA ¥
sonol 4A51E DB MEdol FaAshel 4Bz DB AW dolHE Wat

CS AzZEd oo A= d% CCTVE IPAAS Tl &4A ddste] 2

S % WIF A FA 5 odoly Al Aagis A RE bed

=4 A3 doly sde Ax9 F7F 8l FA4o] FolstEE json MO R T
ZAzke] wE Al gEor SANE dEo ARt FEo 2o dEE THL
= json 2 HES Ao

HE Aol s § & A EFYH A json AR FAA o] 2291 HrE 9}
e MEgT e e AZEYIRE A g2l s

H 3.58] OOIH 24 &X & ZI HOIH Z=2EZ2
Cha £%d HIo| 4d ol
El json Zic site_id way lane | loopl_date loopl_time
SHLIX| 2 S| Y | XIF¥ZE | 717|122 | (M| TIYEW I AlZH
Z=MA|ZE EYBIEAH ChY code code no yyyymmdd hhmmss.sss
MK | 2ZAEH| FTPELD | oA YJol up 1 20150810 112053.433
No. | Field A ‘ Field B ‘ Field C Type Unit | Comment Example
header object | code S HE WIM_RAW
site_id object | code XEIE YJO1l
T way object | code 717|2E up
T lane string no N 1
T Common record_info Loopl_date object | ymd KA Rt 20150810
? Loopl_time object | hms TIAAIZE 112053.221
7 Loop2_date object | ymd | FZ9® | 20150810
8 | Loop2._time object | hms | FZA|Zt | 112054.117
9 code drive object | code FHFE DRO1
10 | wim1 string | °C | Yol 111
T Common Temperature wim2 string °C (W E=RN ) 13.0
T ambeintl string °C Q7|Lr1 16.2




No. | Field A Field B Field C Type Unit | Comment Example
13 speed string | km/h T 451
T acceleration string | km/hs ) FA S 3.7
15 | weight_gross string kg £ 42425
16 wieght_axle 0~6 array kg 1~7=8t= 6091
string
17 wieght_group 0~2 array kg ZERHS 20463
string 1~2
] 0~6 array 1~7=
18 wieght_wheel left string kg xt2 et 3046
right string *ESE
19 | wim_final vehicle_number | object txt X2HS A2 1234
TO vehicle_kind string no. A== 5
7 axle_no string no. = 5
22 | specification axle_type object | code =4=x 113
? wheel_type object | code &= 11222
7 vehicle_length string mm KF2FZ 0| 3321
25 | vehicle_overhang | string mm QH{ 640
26 wheel_base 0~5 arfay mm 175 1693
string =A
27 wheel_track 0~6 array mm 175 1780
string =

(3) deB7t A2

7hH A1d W&

d

A AzR 202 B 548

o AW FF ox HAATAIANY Fn F@3Y 5% FA AY A dolH) 23 4z
EdojelA] Bax WM F o e WA 2eHE e 2" 20F S
Aen 54 o3 BAE A AW FAG

o W gn] HAg A FAS As) A AWk AF 20164 029 259 ~ 2699 F
o]

o072 AeH7F Ald 20169 02¢€ 25Y T 26¥€ 9 F3 AY AME FE Jox B 1=
403], 222 403]

0 % T3 3208]o] dh3t dlolE 9} jsonol EdHHE dHoly I=E AAkstH 185607 dl o] H
%3

o 919 HolEle] Ful FF 0T T o4 muA W] At A 23 A% w



4r =o
ooomm 2
ofl Rr o N —
% =._._ﬁ o = m To — L.
W._ uo ol m w w_ _|"1.M - M %ﬂe _16_,2 e
RTOA oF _ o 3 AR o = Gl
=) < or ul of =5 S wOJ
o | ur ﬁﬁﬁw_u_w %Hmzﬁ wrﬂ g M
N O == ﬂ ! —
H| ujo KO <1 = Kir Klo H_l.__ ~ m . 2 = oH ]
4 & ) g X EX
KO mw_m N 20 T
ﬂ N wm ‘m L_.ﬂo
< . £ MO ﬂmﬂl _ﬁ.o
: : N7 %0
o : a1 o O 3 Eﬂ
3% w _ Nlo iﬂo T o
uE El_ M = L e
o T 555w = B BN
W < T = | k|| m_m -~ ™ X
K- ny U T oo I |~ S KO w o M B o
g = & W fro o Ey gl o N e
— o T TR i | ¥ o B
&) K _ = %O = N
V] A0 % A E] _ Lﬁ -
L RO mO | = = RE R JW
- N _ el
i = S A | RO [ F LT ~ %
T . X0 — Kir KD - wﬁ o T o A
— r h] w ol 31 ZT 0
=K = X S . wmorﬂun < R T T H
= M =
uE . - NI SR ERCART I
ol 70 B R = R Ki K dr = AL 2w =
R Rl Mi%n_ g TTE 4 A
<! MR — E] NS ,U_l.._ X e T 20
= oo n0 "R ]_ g = H S =
w W w KO woox =~ Yo B
0y il i} = ™ e o
e T xE s Y I PN
£ Borog | | N = BT o
- ﬂﬂ W g H N B ¥ s BH | = " TR o e
R o ¥ 5 r I op Ty EE
Z o @ - o5 m W Ko P -
ai =l [ w3 g H g Lo TR odo RO
0 Oor o © =< or _ﬂ— o = E_u R =
Il o D~ g o e
el 0 ~ = T
5 o °° B AR
™ N © o

- 82 —



—_
o

0
o

of 1 520

S}
=

g welstuz

A

B

_ZTI

N

il

TH

i}

<]

4r
7+

ﬂ
"

54

()

N

o 7H4 71| 5

EUE ] Alxdel] HAAtow

==
K3

3t

W

—_
fils)

rvze]
_ZTI
ofp

el gak el el Efofo

bom, F9449

I

it

32Uy Asd 74

k)

(2) &4
(7h) &= A

@}

N
T

A &) = 7 o] A

Foz ofF

9 5% 7t A

o

A 7hsdk 1

& AFA

b

=

o &&

TR
ruze]

%)

~X

o

X

X
oH

o}
R

ﬁo

JJo

0

)

o

=

)
<

o

A

—~
file)

wjr

Mo

ol

3

A Aoz 9

=
K3

A

2l

B
NI
il

e

et Al

K

K
K0

T0
<l

!

t

t2 ZUEE Al

[[)

Ho

3.61]

IT
el

[

B2 S %0E S L E
m MWW SERFET>E
= ca i
= fot ©
A
N

W > Hir
of g2 g S m

R Rr 1))

Hr

ry a
NI ==L
) i E|i|H E /2|55 E
Rl S o0 | S S

¥ <

K Hir
H] H] = —
Kol ko 2V 4 'E| 3okl E| ST E
w| o B ED N ERIT|E
._OO N *_._-[ *_._u[

Klo | ™ ™ ™

Ul Hr
TN R o O =
mam;ﬁmm%mmﬁm
Eﬁﬂ&h@éh%%h

(o] (o]

Lu N

Hir
L I O =
Mo = |HFESoHE B|LIE
¥ o |~ ER ERITE

<t L | - .__AI_.__u




290 290 630(270*2) 630(270*2) - -
= S7Z 25 54X 35 54X 45 E3Zx 5% 54X 65 ZI1ZX
[descp] [descp] [descp] [descp] [descp] [descp]
Leaf spring Leaf spring Tandem Leaf Tandem Leaf - -
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Wireless Tyre Pressure Monitoring System

TD-2300A-X Series Operation
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Receiver Relay/Repeater Sensor
P
- ° -20 ~ 70°C -40 ~ 80°C -40 ~ 125°C
2T
«12 ~ 30V DC or HiE?Z2|
iE HiE2|™ 2 3V «HiE|2|: CR1632 (3V
= S - 30V b EERE EE BV)
Mot HiE{2|+B: of 11 4% o 14
HIE{2|E}Ql: AALSV x4
o1l 433 MHz
=Y ;:A:a- ot ot oI} 433 MHz «ZFIb4=r 433 MHz
gy | TESE T oM M2 & 60m M&7E|: & 25m
S€ | oAlmzE: 112dBm MEAE|: 9 d&Ae:
L . : >1000G (1.5m
i+ XIE: 3.5mm 5-200 Hz SA: (L.5m)
EM X=: 10mm 5~200Hz
«Sensor pressure range: 0~180 psi 0@l 7|E 10 Sensors AIE 7=
«Sensor pressure sensitivity: £ 3 psi Jd2jE X QAFL oA H&E2
«Sensor temperature sensitivity: +2 °C 2t =7 (PSI, KPA, BAR or KgCM) % 2
=2 « FCC Comply with part 15,Class B =X (°C or °F)
sd | - CE S-A2| &2 et Hefo] / 2Oy 2&
*Multiple Trailer Add-On Kits X|&l 2 4K, =2 &
«C Tick «EfO|0 =3 ¢F, A=z A2 4 3, Ef
4~34 EIO|O| BL|E 7ts 0|of 3 #X|
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a = acceleration experienced by the mass outboard of the strain gauge
m = mass outboard of the strain gauge

Fg...= shear force on the axle at the strain gauge
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“| Wheel force - Funeer . ..
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[Z 3.63] PCBit2 3713B1150G AH

3713B1150G Specification
Sensitivity 40mV/g
Measurement Range + 50g
Temperature Range -54 ~ 121 °C
Excitation Voltage 6 ~ 30V DC
Current Consumption < 6MA
Output Impedance 1000 -
Housing Material Titanium h
Size 20.3x20.3x20.3mm |
Weight 17.3g ZHE5EA ofH] Al ZAxt
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BExlo] A wf A= Ao]E(Belden AFe] 1533R Multi-Conductor-Category 5Se

Nonbonded-Pair Cable (4 Twisted Pair)) 70| AZd= & FdFo] e Aoz &9l

tEeA 2 2EHAARY w3  dHoly S  National InstrumentsA}el
cDAQ-9178 @ NI 9237, NI 92205 o] &3to] 3 &t

NI DAQE o] &3 54 527 st=do] M g5 % doly +3& 9§ Labview
AEZEQ O] kS Lﬂ stom, AxZEo 3H-S oo} &

2
[O8 3.77] & &t

DAQ ZAH NI cDAQ-9178
ER T 8 i
HE 9 ~ 30V, 15W
Sizexjs £ 254 x 88 x 59 mm
HA W USB
xel HUE mini-combicon power connector
3.5mm
M AZEE USB Z2|I|E{ : 10m, 20m, ™ Ll: 5V, 2A
=™ oE NI 9237 NI 9220
=X ElQ Strain/bridge sensor Voltage (Differential)
M2 +/Z8ls 4 / 24bit 16 / 16bit
Hel +25mV/V, FHE/StZ/E +10V, %|C{ 100ks/s/ch
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AE HE 3E 67f, 1E 47§ 40450kg | 7250kg | 8550kg | 12350kg | 12300kg

FHAL(SEE)
10km/h | 20km/h | 30km/h | 40km/h | 50km/h | 60km/h | 70km/h | 80km/h | 90km/h
09:00 | 1xt2 13| 13 13| 13| 13| 13| 13| 13| 13|

ol
198 1go0l 22 | 131 | 13 | 18 | 13 | 13 | 13 | 13 | 18 | 13
259 5% 18] - o8| BEL) x 204H)
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=Xt 2000 1950 1850 2150 1700 1700 1800 1550

7'?(5% akx} 3600 3650 4100 4450 6200 6150 6400 5900

PN 0] 1600 1700 2250 2300 4500 4450 4600 4350
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SHAFAL mE| | -2.8415 | -2.5338 | -24575 | -2.3106 | -3.4799 | -3.1505 | -3.3923 | -3.2539

[kgV/V] =AM | 2843.78 | 1428.10 | 1529.53 | 2989.28 | 92043 | 1835.88 | 364.82 23.94
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