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Picture Specifications [ Unit [ Value
[Output]
= Capacity tf 22.3
= Rated output mV/V 3.0
= Zero Balance mV/V 0.0£0.05
= Combined Error %R.0 0.05
= Repeatability %R.0 0.05
= Creep for (30 min) %R.0 0.1
= Meterial type Nickel Plated Steel

[Temperature effect on]

= Zero value %R.0/10C 0.05

= Qutput Value %R.0/10°C 0.05

= Compensated Temp.Range c -40~60

= Operating Range T -45~80
[Exitation]

= Recommended \

= Maximum Vv 12
[Resistance]

= Input Q 76030

= Output Q 700£7

= |nsulation 0} >2000@50V DC
[Connector]

=  Waterproof IP 68

= Connectable cable size PVC @8 cable
= Pin output - 6pin(EX+/—, Al+/—, RS+/-)
[Cable]

= Size AWG 24

= Pairs pair 4, paring twist
= Conductor material type Bare copper
= Shield type Aluminum Foil-Polyester Tape
= |nsulation type Polyolefin

@ MEDY U EMHE 2HIY A8

B MEWNHEE 22X F2| st =0 LA™stD LA 2 M EHShunt Resistor, Rs)
x| 3l2e| £3 Zt2 =5t ALz oAbl Metginl 8w, o] Hlm Zzf
g rldsto] 2ot MLUSH EXMo| JtsstES st EE7|HY

B StEo| o8| WMsl= & MEhe|l WL 2EX| Atolofl MUX(AI+, AI—)
HEXME| AlSaHnt H|Wsto] 7|Hgte T8 st O|S2XE Hatsts dhy

B S EA YRt 2EM MM Re 2E HXIE 37| mf &0
2 HAH2IE F S5 2 d=2, Aolge =M N )

MMZEE MOZ|[7tx] e of ofd23 ME

SH(R,,, )0l 250 LMEE o|SHAS 2AlE eyl Y



m 2S5 oS0l EM MEHR,,)S BAS & UTE ofEo| H2 Eri5t Ho{Z[oA o2 ZF50
MEXNED BT BASHE WHE B+ UTE ME
BN BEES| ME O|SHAE BAS SA AW 2 MYNS 22+ US USE Iy
T B S —
1 :
o RS+ ;
: EX+ ; ’ ‘ M‘S.?;EEA | VS-08-RI&S-Q
' el Pr— e
R bridge : : 4 orange-white (B EXF
5 Al+ | i 1| ey o e Eh——
? Al- : Eamn arv s 1
RbndQE E : i i: = i
1 O G ‘
> BX- —AMA— ! g s R smln—/
$ RS- Rs E e Hi = 1- blue (D2 Al & graen-white (8 RS-}
o e i — 2: blue-white {A° Al 3 orange (C7 EX+)
[O8 23] ME u3d Y =MAE 2F 7)Y =S
® 1ETo| et oA MAMHEA
W CAE(Computer Aimed Engineering) £A& F=dsto{ 1F T Aol st oty 2 SHEE = ULE HH #HE
m 3E oI5 e FANe IzAHN 2EM AR R ctHMI Zo|E STt
B =5% 508 OldolE AEY F ULE HAFAE HPGste, AE-AO[X] & HEo| £ HIYES zChs
£ & UTS AMSE £ o4
B AlSEo|d ZI}, QUItstE TtonfolM SHEA¢= J|1&E 1.02 = &+ 1.83 22 LIEHE
m oHMA T 100%0] S Hot= QlotetE 2 12.8tonf2 2 LIEHL
B XZ 1o FEtEo| REHM 477t LS50 B FTEROIEZ F5HE 51.2tonf7HA| i e Ao =2 Hhch
[® 15] SX22 S+ ESM CAE 2o
MESN HAH & AlEgfo|lM Haf
= XMZ F&: Nickel Plated Alloy Steel = HAIFE: JHA A = QUItSHE: 7 f
« DH Ry MY SEN BN = ABE HM: ZEFE HA » SIEXE: qzAd HZA 2
» 32 22! 6.20422e+008 N/m? « HAIZEE: D » SlEutsk A 5E
= QI 223: 7.23826e+008 N/m? = A& ™ol: sliA « & 52| = iX]: 0.2363 mm
= EFM A 2.1e+011 N/m™2 = ofFd|ok EQIE: 4 H = YMCE2E(YZH): 162.968 N/m?
= IZot&H|: 0.28 = 24 37J[: 6.14535 mm = OFMZAIf AR 1.83077
= AzF iz 7700 kg/m”™3 = 5234t 0.307268 mm = oML 100 %: 2l7}5HE 12.8 tf
= MEbA$: 7.9e+010 N/m™2 « & HHES$: 101,661 » 2EM $2F 4 ea /1 axle
« d HWEE: 1.3e-005 /Kelvin = 5 Q4% 67,592 = E=351E 51.2tonf7kX| oHM

22 —
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3) 2% nAAMSTsX EB0IE Y

© AxHoiE BalAE ME XN

B Z20|EE XEX BRI} A HESHE BQEM, TEHEH 3550 |FXELF 22 M| Al Z20/EE JHgt
5t01 A = 2 EBEEIE HMIESHA LToks Y0l SEA| e

B 2l T8 oMY M S StHSIHAM T HHSE 5510 AU B0|ME EESHE WOl B

B UEFEE Y MEES HAlste] 2RI HD SAFELTI 22 MEE AXHEH Z2FAE(MCI01) HE

B U|E MEe 4, EC0lE 17He] ATt 2F 61.1kg2E BE=A] 291 1 =20 20| Jts

B A MEe A, E=O0IE 17He 2AHJF 2 8.9%kglE 12l & £22 =0l Jts

B 1€ J|E FAE 7IE 1,240kg = AT 675kg 22 7|E ofd| 2F 55%2| FHE HEs}

B JIXASARCR &8 285 Al ERHIE A HEY £ U2 HeE I

Wheel load

5

Crossbeam

\—Lo adcell

e

—Reaction -
force

[18 26] ZH DLY Saax SYOIE XS

[£ 16] 7|& ¥ Al Z20|E Z{E Hlw SM Y SY AIE A

A &M 7|E Al T s

ME 7y = AISI 1015 Steel = MC901 TE;l'l I;I;PVURT
dxz| = Cold drawn = Heat stabilized i o

EtY A = 205,000 Mpa = 1,600 Mpa

ST . 7,870 kg/m® « 1,150 kg/m?

ol L » 157 Mpa = 76 Mpa

M ZE = 160 HB = Rockwell R 65

s 4= = 157 Mpa = 103 MPa |

Z20|E & = 61.1 kg = 8.9 kg
LS pups = 22 1= = 1gl s
19 27 = 1,240 kg = 675 kg(7|&E2| 2f 55%)
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[ Top view ] YNVMWWWMM%
T \1-Loop?2 H \2-Loop2 l l
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| o i
2 1

1800 .
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I

4100 !
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49301 v
= [SECTION V-V]
= SCALE 1: 20
5830 ! 1 -1 Laop coil turns 4 times
v L R’l @/
8 g [SECTION U-U] )
gi 1-Loopl H /Mu i { SCALE 1 :15 I100 3
/ | 7
7630 L g
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[ Isometric view ] [ Top view ]
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® Z2H 3x+a HatzH(Rendering)
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HS-WINS2 =2 Aol MX|5t0 ALEste THE FRAIZC| F5tE F5toll 2|5t Mo £ Ezlo] Aot oI
2 A=z olofH fl&o| 2

el XSRSl EHEMsIE SIIHESIE SR MB35t I 2|2 510 NN S HAESHE XHo|

2 MM E SXH2 Redn 42 IZMHETXE M85 E0/Ee £4, dAHAE TE Zyele =
£ grd

MAHAE MMSZEo M2d2 W 3282 X D630 X H233mm 0l0f, & 33749 £Eoz 7M

o 25t52 Y™t fEHs JiX= stEel dtERel HEl2 LIEIEZR, SHSHE olyasl= F, Azt e stE
o ghesAloz Holgt

o 25| Mol TS0 z8sh= stE2 MMM ALRE StEo| D 2StE2 FZe @0l =22, I ZsHE0|
AN EMslEY 39 MMM = celstE S M8

o 25A Mol sd=ls dHstE2, MM mZstE0| gEHo =2 Xstel= fxlo CHlstES HE

MHEE Mstelxle 22l SAR 2 REHE(Unit Loadl), BR2HE( Unit Load3)7t &= ¢xl2t
|y Mt LMAX( Unit Load2)E MH

AFel BHE SIteFsSEC 8tonf 2 IHAY

MatHe Elolo] HXIHHES 112480 7H2 300mm M2 100mm2 2 7t st che|stE S 1tonfE M

Area=0.3x0.1= 0.03m2, Pressure = ;: 3.33 tonf/m3

g IS A(EAAF) ¥ s st HE
8

|
vt2 Aol viEIF fIXISstE =2H0] 8tonfol RAIE & =1, O AN

= % = ZAEE HASZ ZA}
MHE 2t xjRe TxEM 2 DZ2EAMES HE
HEtMof| &tstod I XM EZIE HE
DU M S st 4 == 907,59270, @4aE 524,994, B 2437|= 10mm=Z A XIS

Unit load - 1 : 2| 2 2 HE Sr4 of 424/
Unit Joad - 2 : Z|Cf FEH LM ol 44214

Unit load -3 : Z|Lf 0= S04 ol 494/ X .y

! 300mm

Tima . '
(sac) | bl ] '

0.0000 | 10.0000 |
10000 | 80000} | | *
20000 | 00000

a uiulv«
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B NAMZI FatigueDamage = 022 HEHE, Ol FOX SHZXZo| L 25 SHIZEC ZlotA &40 X
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W FuatigueLifecycle=1x10°, T 28 SHRZE o|ste| 2a{xlZo| 228 AP, TI25HS Do)z LIEH
B 2 ML JRAUES SIIEESIES £ 2o s fFetrdEE s AR HE

[28] 33] sHA 23} Unit load-1(Z|CH SERHIE 2HH o AFRIX])

[O8! 34] A Zd3}: Unit load-2(Z|CH ZTH B4 o AFRIX])

H& 2t
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N s 29

[8! 35] sHad A3} Unit load-3(ZICH FZHIE S oflAMRIX])

B AEDYS ANMEAS BABDIE SUSL AT(ME S 0/E, Afo|=Z0|E), HolAZHolE, IAZU
A, ZAEBHX S0l RE RUYo| WHETD, IRAZUXK|, TASSUX|, Ho|AZY0|E S2 2E 232
Sof 2D Eokm Jt¥EoRM TEBO YNS AN EBC 27 1eiE JHsdol =X

B3, M0 S2E uFEES 2UYol UE AT, S, 51 So| 2uistol XX oM B0l He A2
~gje| wySeS S0 HE B LY

E
fu
il
x
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w2
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m ool ArHo| H[Z{51E0| 100% A=AR0] HMEECID JhE i A=A
o 7

= A2 ZHo|2t Hetsto] 3228 S YF2 ot A2 i) £} T 2iMes =

B HE ID-frame A ME ZZWQl, Midas GENS O|&35t0{ ZIEtst I 2AH RS ZMstD, F2AH FYF
300mm Zof 8tonfel stE2 MstsiA 2w Wit SHS gelst, A=A Fo| chestE FEM 2o S
5t 5tES Mot & Ao S vluwsto] siMEHEel RALME S =elst = chulst ZEol 32 Ao fsh o2



B SHEXAES J|E HES| stEMSE =T JHsEt FASH, 2 =AH Ao AEK St

m XHZe| S-N curves 223t -+ HIHZS 235 FEM AEE

m O Hlo chest o Cfst T 2HE Z1, I2AH XAl T ZstEo ois] Fsteds e Jde=z "ot
B O2AH XA ECH sHRE XX Eete] ZRAHe FHEgF F ¢dF SEMAM ReedE ZX| 2= iAot el

m 2L} o] Z3= FEM ZEYE O stHel 2L FZhMe| SHEASHM Jolst Aoz Hel

B CHR[SHE HME Al A2A Yol i FRHER 0 RFRHEES RUSE 552 Unit load-12 Unit load-3 &
B Unit load-1 & Al A2AH ZYstFol 2yl S22 53.7Mpal 2 LtEHE

B Unit load-3 Z+& Al AZAH FAstFEo LY SH2 143.7Mpal 2 HEHS

n ° M JtE 3A LERg e, Eof -2.7% (1.74mm) 22 S EX|Ql 5% Oy

|
TABHEES A, Unit load-32] =710
= 0
=

tEots AP} LhERg

A Unit load-1 A Unit load-2 A Unit load-3

[ 36] =AW 7} a4 A W9 S

A Unit load-1 A Unit load-2 A Unit load-3

[32! 37] 3=2AH I} oM ik EEXMES NIIZESSS
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SEM USRS
100 x 59 mm

izt

(Compression load)

=l e

{

2) A& ot

m AEZD, 25y Zzo| MyMe RI=0.992 UEL}, MIIEE HS9l 0.96 0[AFS THES

B SXN2E 55 ZEH2 FIASAES Q2% FHAME EHMYEN L SEHHMo| SEE HWe=Z HItE

(£ 17] 2= FHSIAIE Zat dlolE
AE AHolA A Ees che A8 HHH Az mt H|1

1 2EM E2ZH-30T, 2A1ZF 1 000 kg) ton (1) 1.00 -
2 2EM E2ZH-30T, 2A1ZH 2 000 kg) ton (1) 1.98 -
3 2EM E2ZH(-30T, 2A1ZF 3 000 kg) ton (1) 2.98 -
4 2EM E2ZH-30T, 2A1ZH 4 000 kg) ton (1) 3.98 -
5 2EM E2ZH(-30T, 2A1ZH 5 000 kg) ton (1) 4.96 -
6 2EM =2ZH0TC, 2A1ZF 1 000 kg) ton (1) 1.00 -
7 2EM &24ZH0C, 2A1ZF 2 000 ko) ton (1) 2.00 -
8 2EM &24ZH0°C, 2A1ZF 3 000 kg) ton (1) 3.00 -
9 2EM &24ZH0°C, 2A1ZF 4 000 ko) ton (1) 3.98 -
10 2EM &24ZH0°C, 2A1ZF 5 000 kg) ton (1) 4.98 -
11 2EM E2ZH30T, 2A1ZF 1 000 kg) ton (1) 1.00 -
12 2EM &2ZH(30T, 2A1ZF 2 000 kg) ton (1) 2.00 -
13 2EM Z2ZH30°C, 2A1ZF 3 000 kg) ton (1) 2.98 -
14 2EM £3ZH30T, 2A1ZF 4 000 kg) ton (1) 3.98 -
15 2EM Z2ZH30°C, 2A1ZF 5 000 kg) ton (1) 4.96 -
16 2EM E£2ZH60°C, 2A1ZF 1 000 kg) ton (1) 1.00 -
17 2EM E£ZZH60°C, 2A1ZF 2 000 kg) ton (1) 1.98 -
18 2CEM £2{ZH60T, 2A1ZF 3 000 kg) ton (1) 2.98 -
19 2EM E£2ZH60°C, 2A1ZF 4 000 kg) ton (1) 3.96 -
20 2EM Z2ZH60C, 2A1ZF 5 000 kg) ton (1) 4.96 -




{ Loadcell output Linearity at -30 ¢> { Loadcell output Linearity at 0 T)
6 6
® at-30v - A (at-301) ® oo - AE (at0T)
5 . 5 e
4 0.9967 x
— 4 » R"=1.0000 _ 4 S 1-0000
g s
= =
H g -l
z 3 . R -
5 5
i g
& &
2 o 2 Fadn
1 —» 1 "
0 5 &
0 1 2 3 4 5 0 1 2 3 4 5
UTM Load [ton] UTM Load [ton]
¢ Loadcell output Linearity at 30 C> < Loadcell output Linearity at 60 >
6 s
® at30c --—-- 49 (st30T) ® otgor ----- 4 (et60T)
5 . 3 .
g i ¥=0.9916x
— 4 R _ 4 o R*= 10000
B - B
- E §
3 3 e 3 3 .
2 g
£ £
5 g .
& a
2 R 2 =
1 . 1 i
0 0
0 1 2 3 4 5 0 1 2 3 4 5
UTM Load [ton] UTM Load [ton]
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Y BEY A A HS M| s AL

CExEe DRAS HIH HSWIN AIAH HET S 2Da|E A

IEEFI|= FFHAMe E3p 12kl Etojof XMl IAT7|of w2iM IAA AER(Strip) EFL T of E(Mat) EF
o2 L
AE2 Etele| tExHel EFEMMZ= Tol=-F =(Piezo-quartz) Ete| HH(Bar)d MAMIL AS
HE ElloeZ= Z2EM(Loadcel|) EFn} AEE|QIAO|X|(Straingauge) Etele| #MIE Z2{|0|E(Bending Plates)
g MAMTE US

B O oo 47 ¥ mox=Mziy S| ElgE Aent A A 2 HFH ZHE st MAXMSE de| HE

AESFI| F2 MM ERol cist Hjw

PSE=IPNE: KARR] WIM A& (AER EtY) UDNS’s JRP-WIM (DHE E}el)
ALl
=] Strain gauge (Loadcell)
5 g xt2fol vl M stsol ols wMsls 22X
= H{3i =
LR a=1
T /74 COST323 A5-B7(E53% At 5-7%)/ &X 7t
2 g8y 2% g8 Mg ("7 HA 5tE 53)
2 2 HEky 1-200km/h(M 5 212|E), £ A M3
PPN EH35|T| Z=aial k2 ZkX =
(71 ABHX| MM EEQ)
Al3N 1-2¢ 3-4¢
et T2 ZAHEMTZ SIEFEE, HEM) d8 2, Cifst =& ZF7/cHAE/RIS0| Mg Its,
J|E
MM mH £7} MM o 7Hs

AE2 Elle oiEXN MMl molx== EfRl2 R sHEol 2lsh ¢tado] =M (k&) AXtol o5 M5tz HEts
1 0|2 =Xs5l0] stEC R Eitste HAIZS AR

MAMe| Zx 50mmz A8 35t 7hsstod =M = ZE jof of&A|Z0| 75 37|

& aXfe| M7|H £3 EMo| ijf AHHEMo|2R FEEM Al 22 MBI E Jf Jts

JE{ut &K XEAZF Dotolod, SRl MAIM o2 A{AL| KALOIAMTE SEAA

FA 2 2y Al MAe| mato|u 2|7t 27F55H0] BFEA| WA MA|SE siof st ol US
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£5tze UEE 23 dHelo SRS R $£RSHE SM2=Z <lstol AER! ElR EEMME F2 MEY s3s
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[£ 25] 7IE5% - 1649 A (xBHil= EF 2%, Z F5IE 4% O|UZ Y& £FHE)
£y J7|&5Y 15 25 3= 4 = 5% 6 = E5Y aEE
E B3Y 3750 4250 5650 5750 19400 11400
1x &3

ko] IE Y 3650 4250 5900 5650 19450 11550
F3t= 7400 8500 11550 11400 38850 22950
E 23Y 3700 4250 5700 5650 19300 11350
21;@ ZE 83Y 3700 4250 5750 5750 19450 11500
SIS 7400 8500 11450 11400 38750 22850
E 23Y 3500 4450 5600 5600 19150 11200
Sx[}kj;g IE Y 3650 4350 5800 5750 19550 11550
SIS 7150 8800 11400 11350 38700 22750
*E &3Y 3500 4450 5600 5650 19200 11250
41;@ IE Y 3650 4350 5850 5750 19600 11600
SIS 7150 8800 11450 11400 38800 22850
E B5Y 3613 4350 5638 5663 19263 11300
ﬁf] IE '3Y 3663 4300 5825 5725 19513 11550
SIS 7275 8650 11463 11388 38775 22850

1} =5 125 -150 88 13 75 100

=t 2kt &3 125 -150 -13 13 -25 0
[kgl 3x =8 -125 150 -63 -38 -75 -100

4xt = -125 150 -13 13 25 0
1} &5 1.7% -1.7% 0.8% 0.1% 0.2% 0.4%
2t 2kt =8 1.7% -1.7% -0.1% 0.1% -0.1% 0.0%
[%] 3%} =3 -1.7% 1.7% -0.5% -0.3% -0.2% -0.4%
4xt &3 -1.7% 1.7% -0.1% 0.1% 0.1% 0.0%




[E 26] 7|E52 - 26t & (xBRE ESY 2%, Z F615 4% O|L=Z Y& FHYEH)

£y J7|&5Y 15 2 % 3= 4% 5% 6 = E5Y &1 g2
E ’3Y 3600 4400 4200 4050 4100 20350 8600 8150
1Tkj§ IE =Y 3450 4250 4200 4200 4100 20200 8450 8300
e 7050 8650 8400 8250 8200 40550 17050 16450
E ’3Y 3550 4400 4200 4050 4100 20300 8600 8150
Qi[lj@ IE =Y 3450 4250 4200 4200 4100 20200 8450 8300
%3518 7000 8650 8400 8250 8200 40500 17050 16450
E ’3Y 3450 4400 4200 3900 4150 20100 8600 8050
371[}'(;@ IIE 2% 3400 4300 4250 4350 4200 20500 8550 8550
%3518 6850 8700 8450 8250 8350 40600 17150 16600
E 3% 3500 4400 4200 3950 4100 20150 8600 8050
471[}'(;@ IIE 2% 3400 4300 4250 4350 4200 20500 8550 8550
%3518 6900 8700 8450 8300 8300 40650 17150 16600
E 25% 3525 4400 4200 3988 4113 20225 8600 8100
[?if] IE 2EY 3425 4275 4225 4275 4150 20350 8500 8425
35 6950 8675 8425 8263 8263 40575 17100 16525
124 54 100 -25 -25 -13 -63 -25 -50 -75
2} 2xt £3 50 -25 -25 -13 -63 -75 -50 -75
[kl 3% =5 -100 25 25 -13 88 25 50 75
4xt £H -50 25 25 38 38 75 50 75
1t &3 1.4% -0.3% -0.3% -0.2% -0.8% -0.1% -0.3% -0.5%
2t 2xt £3 0.7% -0.3% -0.3% -0.2% -0.8% -0.2% -0.3% -0.5%
[%] 3% &3 -1.4% 0.3% 0.3% -0.2% 1.1% 0.1% 0.3% 0.5%
axt £F -0.7% 0.3% 0.3% 0.5% 0.5% 0.2% 0.3% 0.5%
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1cke| Xt
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Alsl 53]
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Stal 53]
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2Che| Xt
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[ 32] SZYHE EMAN MR - SIH(2EREY)

g | R =523} 554 Fo2 (5]
s ° 2 3 4 5
[Type]l | [1/2] [value] [ff.f %] [ff.f %] [f.f %] [ff.f %] [ff.f %]
RMS 3.1% 5.4% 3.6% 3.2%
MAX 5.1% 9.0% 5.2% 0.1%
1 MIN -1.9% -1.0% 0.3% —6.9%
Tcre) STD 2.4% 3.4% 1.8% 21%
RMS 1.2% 2.2% 6.0% 5.9%
MAX 2.4% -0.2% 8.1% -3.6%
? MIN -0.3% -3.4% 3.7% -8.1%
STD 0.9% 1.1% 1.4% 1.6%
RMS 3.3% 6.2% 5.4% 5.1% 7.5%
MAX 5.3% 11.6% 5.6% 8.7% 5.4%
1 MIN -3.2% 0.1% -12.2% 2.8% -13.3%
octel STD 3.3% 3.6% 4.9% 2.0% 6.2%
RMS 3.8% 4.0% 5.5% 8.1% 8.2%
MAX 6.6% 6.1% -0.8% 12.4% 13.4%
? MIN -3.0% 1.1% -12.0% -0.5% -3.3%
STD 3.4% 1.4% 3.5% 5.2% 6.1%

[E 33] SYYHE BALD MF - HB(HEER, SEHY ¢D2E 8)

Ay | A | Eezm 858 H5rE (5]
ol = S 2 3 4 5
[Typel [1/2] [valuel [ff.f %] [ff.f %] [ff.f %] [ff.f %] [ff.f %]
RMS 0.6% 3.3% 3.1% 2.5%
MAX 0.5% 4.6% -2.0% -0.7%
1 MIN -1.4% 1.7% -3.8% -3.2%
Tcre) STD 0.6% 0.8% 0.6% 0.8%
RMS 2.3% 1.8% 3.6% 3.6%
MAX 2.4% 3.3% 4.2% 5.8%
? MIN —4.2% —2.4% -5.6% -5.3%
STD 2.2% 1.8% 3.2% 3.7%
RMS 1.6% 2.9% 4.5% 2.7% 3.2%
MAX 2.6% 4.0% 6.7% 4.3% 5.7%
1 MIN -1.9% -2.8% 1.5% -5.5% -4.2%
octel STD 1.7% 2.9% 1.9% 2.9% 3.0%
RMS 1.2% 2.3% 3.0% 2.0% 2.2%
MAX 2.2% 7.4% 7.3% 0.5% 0.1%
2 MIN -1.9% -1.3% -0.1% -3.3% -3.2%
STD 1.0% 2.2% 1.9% 1.1% 1.0%




m ST HyolAHD SIS (AERERN2 M, MM(oEER, M) Mz M52 2

m S IFH HXES2S A/SHE 2 F FMZo M52 2l

m CHAXIEF 9l odAX|Zko|| st ZRb, 1XI2 A 2X|l20f et 2E = ZoE Effz SHEH Mg E 245
1 0|8 7|52 HIs3S &Y

m AT LT2|F0| MEX %S AERERIS IHXEFI = T S 093.4%, 5152 4 86.6%2 U
7= MS(EFEF 95>, =093%, £35IF 90>, =85%) 22 EHH

m AT 2DEE0] MEE fEEIRS IEFFI = ST T 95.8%, 552 22 R2.6%=2 = 7|F z[4t
2(EZTH =205%, F5H5 =290%) 22 EY

[£ 34] 8= =Y

st Alel
HaEs 1che| Xt 20k RHEF 12k X} 2CHe| RHEF
1XI2 2XI2 1RI2 2XI2 1XI2 2RI 2 1XI2 2XI2
[100-PE [%]] 94.9% 97.6% 94.7% 93.4% 98.6% 95.8% 97.4% 97.8%
ZFoll [3]] 109 109 109 103] 103] 143 109 143]
=3 [3]] 13 03] 23| 23| 03] 03] 03] 03]
GVW RMS [%] 3.3% 3.8% 3.3% 3.8% 0.6% 2.3% 1.6% 1.2%
Max [%] 5.3% 6.6% 5.3% 6.6% 0.5% 2.4% 2.6% 2.2%
Min [%] -3.2% -3.0% -3.2% -3.0% -1.4% -4.2% -1.9% -1.9%
Stdv [%] 3.3% 3.4% 3.3% 3.4% 0.6% 2.2% 1.7% 1.0%
[100-PE [%]] 91.0% 91.9% 86.7% 86.6% 95.4% 94.2% 93.3% 92.6%
= [35] 303 303] 403 403 303 423 403 563
Zat [3] 03l 03l 43| 73 0sl 03l 03l 0sl
AVW RMS [%] 41% 4.7% 6.1% 6.4% 3.0% 3.0% 3.3% 2.4%
Max [%] 9.0% 8.1% 11.6% 13.4% 4.6% 5.8% 6.7% 7.4%
Min [%] -6.9% -8.1% -13.3% -12.0% -3.8% -5.6% -5.5% -3.3%
Stdv [%] 2.4% 1.4% 4.2% 41% 0.8% 2.9% 2.7% 1.6%
[® 35] Sz Holdn
st @xte o8 QxS
A EERQ] A -
E5H EstE E5H 315
1 < +5.1% < +9.0% < £1.4% < +4.6%
=
2 < £2.4% < +8.1% < +4.2% < +5.8%
1 < +5.3% < +13.3% < £2.6% < +6.7%
2]
2 < +6.6% < +13.4% < £2.2% < £7.4%
e o 93.4% 86.6% 95.8% 92.6%
e A2 (2nd) AT (1st)
[ 36] Sz S= HoAn
Hitsg
oles
myZ 1 55 [%] E315 [%]
1% 2 A 95>, =93 90>, =85
Stal
2XI=2 A 95>, =93 90>, =85
1kt 2 A= =95% =90%
ALSH
2RI2 A= =95% =90%




Brrer [l

[T8 52] ot 1E9| R EZZ 2R - 13

B3 0=
1T AE $EY 22 - 4R {IEH MY REY 20E - 1R
L Bty ’ _r-u"\-_lzlsue
LE R LE B
ot ot
| 2 o .
™ w"_'“ é ™ - “'.."
& ] -
= =
- i
e 7 e H 1 T TR T TR TR ] om 7 H T T TR T TR TR ]
Tims [Hhimw e |hmonam |
[8! 48] 1EH9] X E5Y 232 - 1XIM [T8! 49] 1E9] X2 &5 22 - 2XM
CITH AV SEW U - 122 ) CITH L SEY 23E - 14E )
R azn Ay s 20 Al
waE PR AR sy aoigapg
1 ot
!: -y
7 - 7 MES
E y . e E 1 ""Pf %
1 1
2 [
e - = i o PR — s » = Trm " n 2o e e - 2w
T [hhcmnd T [hawiran]
(323! 50] 2Eke| X2 EFE 22X - 131 [223] 51] 2Ek9] X2 &5 2= - 2xM
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-’h- - .".I f
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EESH AV MO{7[oll M EHAHE
2E of&str| 25 ID 4t0
wh2bA WiM x1|017|r =
AV Ho7|=2 M&

| O|o|X|E ol &35t S olAMELL WM MOof7|olM F S X2k MeldEet &Y
|

FIZ HRI2 AEDAS dAXlstH dHe XF 1Dt JH2t 2#Y E2|A MSE

ol E2[A d=z DIO( CIXY 23 / £3) & RS-232C QB O|IAE Sl ME&ste H2E M
E2|AH MAIXIE =4 B AVl MOol7|= XtEe| HESEHARS EHSI] FTP Z2EZS S5l WM HMo{7|2 A A

e Ma
o

HA =
710l HSE Ha, WIM Moj7jolMere2 X2 1D §2f 27t ZetE olo|X| otds MEsto] WiM A of7|of A

o
—‘-‘-—v—

WEAHE MHZ ZogtS fasto MEE = AT 73

ESEAVE MO{7[0lAM WIM HMO7|2 Hlle MEf HAIXE B2 FAsto ZF Aol cist Ftm2te| S=F ol&k 7
ot Moj7|zte| AAMENE FAIZ A

chd WIM M o{7|= XpMoll wel 2tzb = 7ie] RS-232C == DI0 ZEE Sl SAlol 2t F 7He| E2|H HA|X|
£ HY = JAEE FEsto] Ao w2 fjd E&0| doLiX| AEE T

Ol& &all WIM Mo7|= & 7Hel MM 28sts F el Ao SAYER} HSlA YEE 70| AHS
of &g £ US

2t xtgol thst MA Z2AMAe =M SE2 ofeiet &3

1) AtgFo| ZUStH WiMm Iﬁ|017|“ M s A S sl E2[H AMSE S

2) M HSH olAlol AR AV MO{Z|7F M 3 RE MSE AY st HSE E2|A

3) AVI Moj7|= el MM HeE oAl Eg|7el Dot £H S E o4 ZIE AHF

4) AVI Moi7|= &Y olo|X|e| mdEes HSAMZNE EZ Z2EZE 9 #HA

5) AVI Mo{Z|= WIM Hoj7|2t AZE FTP M Z 2lAlAD} o|o|X|oled e M&

6) WIM ®Mo{7|= F=2lEl o|o|X|e| mAHES 2iof XtF DT} AUAZHIE 2

7) WIM ®Mo{7|= ASE Xt e ¥ SFHE D2 st HSQAAYEE of3

8) WIM Mof7|= & & =T HolHE nEYs MHE &4l

Frent

LoopZ

| "~ LPR mmeralraar)
= Front plate image | ;.. -
= Rear plate image I

Loop3
{rear)

[O8! 62] SX| AVI A[AH] 9 Z2MA



m St=9o| e oA 7 Feole= o
|

AVI A|AEI2 WIM Ho{Z|of oAty

= AVIE ofo|E| E2|7 RS232 ZE 274

= AVIE otolt| E2|7 DI0 23 F HUYE 274

ID= 00llA 2557kX| =AM o2 Fo{=od, AVl AlA

E 3 =
AVI AIAEITE WIM MOf7] Zhe| SAEEE D&EFH
Eg|AHE TR E MS LA g4 1 2 S

AVl A|ARIof = =2 2 7H2] RS-232C ZE & A AT MAIX]|

H'|

H&e 2ol sl
2 XA EEE =

[T8! 63] &X| AVI A|AHE! 27| QIE{HE|0|A

[E 37] AVI& ojo|c] E2|7 F4E| HA(RS232)

o7l = A

AolE & A49H

= | (00 j &

Q} E&;}‘ﬁgﬁ ) @

o D—sub 9pin Female D—-sub 9pin Male
HHS MS WS 7ol Aat
Pin2 X x5

Pin3 RX Shek

Pin5 GND Z 5

[& 38] AVIR ojo|c| Eg|7 F{4E{ Z(DIO)

Hojz| & H4H #Alo|E2 & H4H
T 1234356789410
ot D, ¢ ¢ ¢ o0 0 0 @ f‘rI{;- —} e | o |
@
oo MSTBV 2,510-GF-5,08 MSTB 2,5 10-STF-5,08
HHS AT Y HOIE AHA
Pin1 Trigger ohak
Pin2 DIO ID pint izt
Pin3 DIO ID pin2 Wt/ stk
Pin4 DIO ID pin3 >3
Pin5 DIO ID pin4 F/ske
Pin6 DIO ID pin5 xzE
Pin7 DIO ID pin6 EE/5t
Pin8 DIO ID pin7 o2
Pin9 DIO ID pin8 a2t/ shek
Pin10 GND paps|
[Z 39] AVIZ RS232 Sl M3 [E 40] AVI® RS232 &4l LI
3= YU = e
Baudrate 115200 SAAIAE 2T MG UM = 0.3 ms O|Lff
Stop bits 1 SMMS B2 SAAHE F 14ms oW
Data bits 8 4 ASCII
Parity = 22 E2|7 1 byte, ID 8 byte




[® 41] AVIE O}0|C| E2|7{ RS232 &4l

Vehicle ID to 1st byte
2nd byte | 3rd byte 4th byte 5th byte 6th byte 7th byte 8th byte 9th byte
send (E2|AH)
0 1 0 0 0 0 0 0 0 0
1 1 0 0 0 0 0 0 0 1
2 1 0 0 0 0 0 0 1 0
3 1 0 0 0 0 0 0 1 1
255 1 1 1 1 1 1 1 1 1

B WM M7l A ZIQlof wE AVl Y E2|7 Hel0|E QAZAIEZ FEHYSE A3 220usZE LIEHE
=
T

=
ArstHE 220452 Eeo| &S oF At

B 0|2 FHZT 100km/he| X2z A o FsHA == H2le= 2 0.6cmz2 Eg|
Aot =4S HS oAl ARIEHN = M EXIF slE H2Z of &
B L AV Y Eg|Hete| HINZ ofo|C|2 & FAlsiofstE 2 AVl X}EF oto|C| &40l Z=2E wintxlel e

= o
0|2 AaEAzTTE =XsH Al 1.37msE LIEIL
= Eg|A daold e xtEFel FHHE|E

| - L= _E_
SolAl Edo| A MEE Fio2tel Y ROI Hel Wol S23] A = A A= ofd

WK 54, WYSE 10438 Wt Ot OF 133316 2044 S E4A, MYSDS 10435 Wed 0t 06 133084 2014
SO0V : S00M G f00Y & Soov/ 1000 20003 _ : 77sv L SO0V 3 SOOW 5 100V ¢ SO0V 1000 20004 mm 4 7 75V
[ | | | - Agilent J i Agilent
|Signal I T Sign =
— | | 1 il il I 5O0MSafs . . . . : 4 SRS
| 1 [
{Trigger | ‘= T o Trigger | ﬁ e o -
! ——— | | — | b L
e e e . :
[ ML 1 I Ti— L | IMMmR e g AR R
| I-I 1 | .ﬂ | J? I [ 2200000000 J h I ” | (T |
'|Rs232 L RN _] 1 e ..[....,,.,I.%.., TR _ 1 JTiax o Rs232 1 LIJ SR IB S «_.;;.;i,!. \ i}
: IHJI Foumen By v s ahisk g illf*‘ml SRS 40 330 1 IRl lr:J'th
s - L i 4 i { ! +5 B30V I
i
[2 64] AVI E2|7{ &4 E2jlo] [312! 65] AVI ofolC| &1 Elzlo]
= 2[5 Q0|0 W12 S5 42|
.00
100
&m0
!:'n 500
ol 40D
.
T oo
HE
2.0
1.00
.00
BD an 100 120 140 160 1E0D 200

FUEL [km/in]

[T8 661 AVI E2|7{ &A1 Eojo] UIE SEW FH7Hz|

A5H 100km/h FA| o 3.8cn2
o



FIP Z2EZ 4 dol= oaxt Z5
AVI ®O1Z7| & E2IHE S4I5t0] Aol ARlg 2
ARZL Y 3 X S stel = ofefol HYE V|EL et o AKX, HSEH MSE WS

FTP (File Transmission Protocol
FTP ME{= WIM HOo{7|ofl M A&l

[£ 42] AVl &4l ojojx|e] FTP 2121 F&

IP 192.168.10.21(DN direction, 192.168.10.11(for UP direction)
ID aviimage
Password aviimage

[# 43] AVI &4l o|O|Xx|e] FTP ZEEE 1A

at 4y

A station ID that the system is located. This ID will be provided by UDNS

Site 1D
e Eg. {ASO1}

) o {UP} for lane to north or west direction
Traffic lane direction ) )
{DN} for lane to south or east direction

{1} for 1st lane

Traffic lane number
{2} for 2nd lane

Vehicle ID which is given in TRIGGER message

Vehicle ID
{000} to {255}
Vehicle entrance date
Date
Eg. 20131206
) Vehicle entrance time
Time
Eg. {142147.107}
{1} for photo for front plate number identification
Cut number

{3} for photo for rear plate number identification

Identified plate number

Plate number
Eg. {26AB2052}

Country code of the vehicle

CountryCode
nld Eg. {KAZ}

¢ Eol 2E HE= FIPE Sl M&E Tl o|E2 gAlslistd &

AVl A|AEI2 Trigger 252t DI0 &2 RS2322 A= |D MEE mldol| £I}

olelge| FEX= AGjHt 7 AR

FTP(ID: enb, PW: enb) 2 HSHE EHA AR, 50 EHA AR mieddl 50 A D2 &4
28 Z2O¥e dyE J|F2Z FTPE S8 YRE =+ XIE olo|X[E 7+

AE ZE= WM H¥oict 205 IF A ZEZ AR Al MY o

At HEOIAM A2 UP , SHEe DN 2 A

M HEOAM 1XME2 1 | 2XAME 2 2 M4

Zel 1D ME= WINACSZEE FAME R AEF FEZ ID 0~255(F2 0~100) 2 3A+2|
MAAIZE HE= &A1= trigger7t F=AIE RAAIZHS 1/1000=(msec) THIZEX| WA

ZAHS 12 HSE QAE ZHA AR, 22 W £ AR, 32 5H SPMo=z &

A HS HEE XS XY HSUA 2T HE F@A

1. #HsE HA AR, 2. W #HA AR jpg SAXZ, 3. 5H IR avi HE

= .
YS01_UP_1_003_2013106_142147.107_1_2652052. jpg

2 %ol 2E FEE 7HEM, o o|F9 o= otzet &3
= Eg. ASO1_UP_1_003_20131206_142147.107_1_26AB2052_KAZ. jpg
= NOTE.
= 1. The extension name of the file is ‘jpg’

= 2. ‘" (under bar) separator is used in between each value



[ 44] HS0IA[Zi0} DAY Al

SitelD Way Lane ID date time Cut Plate extention
A¥IE A5t A ofo|c| Tl mt TIQdA|ZE ZiHS AAYg HS = FSONG
YSO01 UpP 1 003 20131206 142147.107 1 2652052 .jpg
B AE| HAIX]= Zb Rpdofl st 2b FtH2le] MEfE LEl= HW2E AVl AIAHEEZ WIM ®Mo{Z7|el §F C|el 2|
Ue odZ HHolE
B ME|HEE json EFSZ umeld  ‘avilog.txt ‘2 FTP 20 Lol A, 12ojct Al
= { “LogDate” : “20151231” , “LogTime” : “103342” , “LPR1” : 1, “LPR2” : 0}

[Z 45] YERYESHE oAl

AVl Log (XIME FTP ZO uf "avilog.txt" 13/182 2tZ Eo{*7|, json)

Field name Value description type
date= 20151231 Atef stol [yyyymmdd]
time= 103342 AEf =ol Azt [hhmmss]
LPR1= 1 1A g2} Aey [o/1]
LPR2= 1 2xHd FHo| 2f Aef [0/1]
CCTV= 1 EHGA Fm 2t Abel [0/1]

(=) AAE HSIA X0{7]

= S04
[T8 67] 8X] HSE SAEZEM ) 75 2&



24 21 2 JlE B
Bt 24 o ool tiet xtz
B SADHYE DESlHs 2R
7t E

e ot
A AEOIME EURIZT Z|EO[ZtY 22|E 135 XAE=ZFE ALS

o Mr H

o o o
£ 285t FIAEAERS| WIM AlAE JHEof| CHEE 7|2 ClolHeb A

—

ol CH

CODE VALUE_RU

1 Nerkoasie apToxobuni, HebonblWe rpyIoBukr (DyproHst ), Apyree Hefonswwe ARTOMODMAN C NPUUENOM W D83 Herg
2 fByxoCHmA FRpYI0BNK

3 TpexXocHd FPpYyI08MK

4 YeTol pexocHbii rPyS08MK

5 OeyxocHsil FPYI0RME € NPHUENOM

-] TpexocHWA FPY30BMK C NPHLUENoM

7 ABTONO0S3N, 2-x OCHEIA TAMaY C OQHOOCHEM MONYNPULETEM

B ABTonoesn, 2-xX ODCHBIA TATAY € 2-X OCHBIM NOAYTPHUenoM

8 ABTONORRM, 2-% OCHBIR TAFAY € J=X OCHBIM NANYRPWUANOM

10 ABTON0E2q, 3-x OCHBlA TATAY C 1 wnu 2-X OCH=M NOAYNPULETIOM

11 AgTonoean, 3-x OCHDIA TATAY € 3-X OCHBIM NONYNPAWenoM

12 ABTobyC

13 ABTomMobune € 7= » HONea DCAMK M apyrwe He KnaccrpruuvpyeMsie TRAaRCNOpTHeIe CPROCTEA

[O8 68] Xl 135 ABEF (xEN: FIXNSLE FAPHLR BE(AE])

[# 46] EUR 13 7|& XSER

CODE VALUE_RU
1 Cars, small trucks (vans), other small cars with and without a trailer
2 2—axle truck
3 3—axle truck
4 4—-axle truck
5 2-axle truck with trailer
6 3-axle truck with trailer
7 Autotrain, 2-axle tractor with uniaxial semitrailer
8 Autotrain, 2—axle tractor with 2—axle semitrailer
9 Autotrain, 2-axle tractor with 3—axle semitrailer
10 Autotrain, 3—axle tractor with 1 or 2-axle semitrailer
11 Autotrain, 3—axle tractor with 3—axle semitrailer
12 Bus
13 A car with 7 or more axles and other non—classified vehicles




B JIXSAE SX| AHEERF 7IE EUR 13 off CHEE MY =AZ b= ofeiet 23
[# 47] EUR 13 7|&E ASER MAZAIZ
EUR13 7|& AEE2F g S e HEA BT 23 E1x=
[codel [description] [picture] [No.] [mm] [mm] [ea] [1,2] [codel
’ Cars, small trucks (vans), other small cars _— - - 5 600~1100 <3300 . » »
with and without a trailer o Te = - a
2 Two-axle truck '%i-ﬁ"ﬁ' . N 2 | 1200~1400 3300< 6 12 11
] 112 / 122/
3 Three-axle truck ;I;L'.Iﬁ.l - 3 - 5800~8600 8, 10 12 /111
- == 121
F [ - == 112 /13 /
4 Four-axle truck - 4 - 6900~7850 12 1122
- R 121
1111 /121
5 Two—axle truck with trailer ‘@W = ! ! !| 4 - 5700~7700 14 1222
" - =88 /112
- P— | 1211 / 122
6 Three—axle truck with trailer M‘ﬁ‘ Sl 5 - >8500 18 12222
= =2 \—' E /113
Autotrain, 2 axle tractor with uniaxial T - ==
7 semitrailer ‘gm - = - 3 - 3300< 8 121 111
s -
8 Autotrain, 2 axle tractor with 2 axle semitrailer : _ | = : :: 4 - 5700~7700 14 1222 1111 /112
= - = 7750~9150 11222 1112 / 122
9 Autotrain, 2 axle tractor with 3 axle semitrailer : ik | : ::. 5 - 14, 16
oo = <8500 11122 / 113
Autotrain, 3 axle tractor with 1 or 2 axle 5] [= =@ == 10750~16300 1211 / 122
10 5 - 18 12222
semitrailer %L_ﬂ - B8 &= >8500 /113
Autotrain, 3—axle tractor with 3—axle iT - = ]
11 itrail ._h.-[_ = - == === 6 - 10750~16300 22 122222 123
semitrailer o0
: = .
12 Bus < | = ] 2 1800< 3300< 6 12 11
- =
13 A car with 7 or more axles and other 7

non—classified vehicles




@ EUR 13 A}

s

hag

A Z1&E XS2Fol 100% 8=

i

I Al Cl| O] &

=
—

51

= 125 Aol o

|

14 or 78 ol —(8)

E
E
i
el
o
7]

o

. L]

m A
2
-
S

¥ _ ¥
=

— g P—

TH) ¥

1.” h

i

£ (]

=2
]

o1& &2{: 1500mm

L

[2 69] 8iX| 138 XAEBER ¢



5) BiX| elZ2} HAARE e

B XS AER X DAXY M= LTE 28 FE &ESHX| et A X0l 2K § 2 WEXY ol 55
I SAEA2 GSM sS4 2hAl el

B USRS HE Mol |AS TDB2F #ZE HMO{7| Zte| A= M SiE 288 WPNeE AMMUE 28

B ASA VPN AU E &8 49, SUEEs e[Xek Mu{oM FME VPN 2 ol2lel XM= H2E
+ g0 MEESo &0

B o[k = W Eol nsSYsoM= IS VPN Her FMHE HeE 2F

B 2t SHX| HAE HES WIM JMo{7[2F IAS TDB M= AR §EE S5t01 s IP Hi¥gez 74
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—a— High Temp. ("C) —e— Low Temp. ("C) i KA Waath
40
30 25.8°C26.8°Co5 ooc
Y
20
10.9°€
10 /
u —z.s°c//
i sgjf%:c e
-18.3°C:18.5°C
-20 lny
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
[ 78] O}AEILIC| R WU ZtSs} [T8 79] OfAENI2| W} o] R
[ZEZ=H ZAH
B AG VWO ZHFO =0l 27 FHS Sol 2LAE Meolst == X Al J|E2 ofeflel [E 51]2F €5
B IS AERS] A2 SHF J|BolLt ExT|F Solz =0] 7|&E0| MAMsHA AZEHON UM FolE 25t=dl X
gte] ME = 3n ZAte| ©A =0lx7F =22 20mmoll =t =2 J|FEO0| =3
[ 51] AIS 7|90t ZFE0f cist EHRX 7|E H2
Tolerance for Asphalt concrete
Max. deviation L Max. depth Max. depth Max. deviation | Max. deviation
Max. deviation
from surface below 3 m below 3 m from slope or from slope or
from surface ) .
Layer level level AASHTO straight—edge straight—edge cross fall cross fall
Vi
Kazakhstan Specificati Kazakhstan AASHTO Kazakhstan AASHTO
ecification
Specification o Specification Specification Specification Specification
Bituminous
) * 6 mm * 5 mm 4 mm 5mm + 0.25% -
wearing course
Bituminous
) * 6 mm £ 5 mm 6 mm emm + 0.25% + 0.25%
binder course
+10 mm/- 15
Base and CMA 12mm 10 mm 13 mm + 0.25% -
mm
+10 mm to
Subbase and
-30 12mm 15 mm 13 mm + 0.50% -
shoulders
mm
, +10 to —30
Formation level - 20 mm - + 0.50% -
mm
m T ACHEOl AP, FIASAE|ME SNIP 2.05.02-8501 iz}t o|g Z & 3§ O|4at =4 6 S3sts HSE27t
eF
m CIA J|&E2 # Ao SH(GOST 2633-2202) 2t 1-2 % ofefie| =& TS /X, 24 2 8%l = A= ZEE
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B US 2 ExV|Ee R, FHRISAEN MSHTO & 7|F2| . X & H|Weh O ofeliet 25
B AASHTO = E=7|5 AR Be| 5 71X tiets Mot 2715 B= 37HA 327(9 X 7|2 €2 dx 22X &
7HL
B F J|E2 Hxe 24 S LIEREX|gH, EHAUEF Ao ofst MEAM 2 FIAS AR FOf 5%0(|0f, CHsRl=
(AASHTO) =IH 12%2, 22X 7|& ME 7|&E2 FHAISAE0| W JICtED =2 &2 275t ASS =2l
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B UEZE, BZE, el = S E™E 7IE0 oo ofzf et 2ol ALEStE AL ZIB|ES 4E J|IER
W 7IZ2 fASH £F2 27
[# 53] 232|ER M=H|w
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FIRIE AEH o $t21 =3 (ASSHTO)

stMdet 35 ~ 45 % E[ME 25 ~ 60 % 35% Z3AEIE B250 ¥ B300 EZ|CH 40 %
ol s Az gl xpztz ohE & Z32|E B200 &B150 &

25 ~ 50 % (AASHTO-T 96)

#tf 0.35%
&stE (CL) 0.25 % (AlHE Zoo] mE)

Al E (kg) 423(18%) 350~370(15%)
e~ 2(kg) 131(6%) 147(6%)
o He 2 (kg) 1249(53%) 1122(49%)
THE R (k) 574(23%) 692(30%)
& $tkg) 2377 2309~2329

g8 ELEE £l IR} 5 AEH oj el
MAT|E dEUE KS F 2408 Mpa 24 0|4t 21 ol A
MA|E s KS F 2408 Mpa 4.5 o|A 4.5 O|A
Chel 2 kg/m3 1500] 5} 1500|5t
FHe 2l =i x5 mm 40 o|s}t 40 0|3
sH= KS F 2402 cm 5.0 ofst 4.0 o|a}
AEZ3Z|IES| 7|7 W KS F 2409 % 55~ 7.5 4~ 6
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(=) MER 25
[18 83] FIRISAE 8K E2me Y

(=) LA HMslol e 32

® H=7|E&, CIB x[& A3 3H
B WM MAe A2 =2 ZXH MXEo, T2 ZTAHMEe| HEIMo| IEX| 28 AP X "o HX|HI} £E2
ZAHO MSEEOZ 250 X StE0| wWASIol ol WIM MM EiES Sl 7|5== Azo Y™l o
B2 5
m Zutsk WEtMat ot 2l &, #HY 59| s, Wk Itz Zerek £ MMl MEMD LMol FES olE
ooy, WIM MM E3E MR} 7tsst =&l 2o Z3 Zlo|7} &E Fo{of XTI} 7t
B T =2 J|stx=Ae A, stEXte T A= s X2l StE0| HiF = = UolM HASIS0| LOo{LIX|
UEE AMFUHS YEHo=Z
B SIMFZE =HO| EFEX] %2 F, S, Eokgef, FEEE =AH V| ES UESto{of B
B WIM A|ABIe] MXXME 7} - 257245 o|H(AMSWXZE L SHOIE, ZEYUZte 2 &)std st50| &Y
=z SoF AFe SH;METIF ALSHH FXIEZ| fgoln], A2 FIt HEtets FZoAM = Aol XtZEHZAO0|
HotA UMD Z, X2 FIt #HESIX| 2e FUHSE MY
WM AISE 218 7|28l =29 Jlstt=x= 2 ZHe| EM =AHE2 ot Et €S
[E 57] WIM A|SE fist ZF EM =A
WIM site classes
| Il M
Excellent Good Acceptable
&E=T AlAED XMek 500m O] A, F4F 50m oAk
A M7t et A28 Meb 100m O|4F, &Y 20m o4t
ez AlAE Mak 15m o] A, FgEF 15m Of A
7|5t=
STHA AL <+1% <+2%
=2 Y EchA AL ==+2%
&4 =>1km (525 zMF2Hof| Mx])
All depth min. (mm) = 300 = 250 = 250
I FH 2 = = 830 X = 830 X
width X length min. (mm) > 830 X 3400
3400 3400
IRl index Index (m/km) 0-1.3 1.3-26 26 -4
ey
APL1) Rating?2) (SW, MW, LW) 9 -10 7 -8 5-6
HiF Af= o ¢ 3m-beam Rut depth max. (mm) < 4 <7 < 10
st Semi-rigid HAEE (10 2mm) < 15 < 20 < 30
F=HH) 9
Pavements =2 EA (10 *mm) + 3 + 5 £ 10
(13 t — axle) All bitumen gAHEs (10 2mm) < 20 < 35 < 50




WIM site classes
| Il M
Excellent Good Acceptable
Pavements Z2®EE (107 2mm) + 4 + 8 + 12
Flexible gauEs (10 2mm) < 30 < 50 <75
Pavements shEAL (10 *mm) + 7 + 10 + 15
Semi-rigid HHAEE (10 2mm) < 10 < 15 < 20
Pavements X —2
25t Z2EAE (10" “mm) + 2 + 4 + 7
(55) All bitumen ghEE (10 2mm) < 15 < 25 < 35
Pavements A2HEA (10 2mm) + 3 6 09
(5 t — load) s 4
Flexible HoaHEe (100 °mm) < 20 < 35 < 55
Pavements Z2®EEF (107 2mm) + 5 +7 + 10
B JIASAES HEE It J|F =AT ME MERE AZ T ER22|7X §X| #Fd2 DSt AZ 2 7
gz ZHol 2
B JIASAERS AR EHO ZM I I ExT|Ee HAEZEE2 felLEtet A ct2X| Zont ZHCHH|AM
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2 e Aoz Tot
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ol 9
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AT S 0|90 BX|5t= Aol ER
B =2 AFoA HetstE WINS A7 AlSEHE T2 2502 s 2F2x8 sHez 27
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PROPERTY FECLATS TEST METHOD

Compressive strengths, (= (MPal ASTM £ 042, according to
ASTM C 1107 of ASTM C 109

Cansistency
Plastic' Flowable:  Flubd'
1 oy AE00 A1) A000 (28 3500 (24)
adays 6,000 (41) 5000 (4) 4500 31)
7 days 7500 (B2 G700 48 6500 45
20 days 09,000 |62) a.000 55 7500 (52)
Volume change ASTM G 1040
% Ghange % Requirement of
ASTM C 1107
1 dhay =1 04 =030
ddays 0.04 00 -020
14 days 0.05 00 =030
28 diys 006 00 - 030
=
Sotting time, femin ASTMC 107 Ecmm
Consistency
Plastic' Flowable Fluid'
Inftsal st 230 ann 480
Final s 4.0 800 B0u
Flenural strongih,* (i) 1MPa) ASTM G 78
3 days 10000 (6.9
{ duys 1,060 (7.2)
28 doys 1350 (7 )
Modulus of elasticity,* (= (MPn) ASTM C 460, madified
3 ays LHZ 4000 1104 010
7 diys 302 % W08 x 109
20 diys 24002230109
Goalficient of tharmal oxpansion,” GERI0CILT R0 ASTM G 631
IIF femiemi )
Punching shoear strength,* pal W94, BASF Mathad
3y Jhy 11" (76 by 76 by 279 mm) beam
s 2200 (15,2
7 days 2260 (158
24 dloys 2660 (15,3
Sphit tensile and tensie ASTRA G 406 iplitting tensb)
strength,* pal (e} ASTRA G 00 tensile)
Spiitting
Tensile Tensile
ddays 75 (4.0 A% (34)
7 days B0WA 034
28 tlitys G757) 500 (34)
Resistance to rapld Durabiity Facior = 20%  ASTM © 666, Prozecur A
freezing and thawing, 500 Cycies
Dust Reduction, %
MasterFhow 926 vs. Cotrod i [Dika5a82-2

"100-125% fiow on fioe table per ASTM C 250

T125-145% fow on fine table par ASTM C 230

25 to 30 seconds thenughy fime cane per ASTM C 923

“Tast cantucted gt & fukl consistency

This tata was detveloped under contrated haratory conditimme. Expect rezscrehie warstions.
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TRANSPORT PROBLEMS 2021 Volume 16 lssue 4 High| high-speed WIM for road load i 153
PROBLEMY TRANSPORTL DOL [0.213074p-2021-067

Keywords: WIM: Weight-m-Motion; Silk Road; Onc Belt, KALA

Jong waa KIM, Young wos JUNG -
UDNS Co., Lid i
A-517, U-TOWER Building, 767, Sinsu-ro, Suji-gu, ¥ ongin-si, Gyconggi-do, 16827 Republic of ]
Korca i
Ainura UTEBAYEVA, Zhuldyz KAMALIYEVA, Neil COLLINS, Dastan SARBASSOV,
Januy SAGIN®, Raushan AMANZHLOVA

Nazurhayey University

Kabanbay Batvr Av. 33, Nur Sultan, 013004, Republic of Kazakhstmn

*Carrespanding author, F-mail: zhiny saginavevirne edukz

Fig: %, Analysis of the total number of passing vehicles per month by GVW und AOW distributions

HIGH-PERFORMANCE HIGH-SPEED WIM FOR SUSTAINABLE ROAD

. Table 1
A L b R B L Number and percentage of overloaded vehicles per month by GVW and AOW distribulions

Summary, The increasing of better transport ¢ ivity has indicated the =

need 1o l:JZvclup high-speed road lond monitoring technologics: The Beh and Road — — "::.";"";“”“”P —— = “‘:{W ﬁ:"::"‘““r =

Ininative (BRI), Silk Road transportation prog 5 considerable have developed the Ll 2 o o b | e anLO

roads and highways networks i Hamikhcion. ot oiber. Castal AHan (CA) i - = s’]‘;""""“‘ ;";j““”“’ . ?9“;“‘“""“ ;’“;:‘“’“'1

Transportation services require proper maintenance and prompt track load monitoring. o8 T Ir: T390 3 ;“7

There is no holistic freight traffic management system that controls and monitors traffic g, 5 R 53 308

flow i CA. A Weigh m Motoen (WIM) technology can be used as an effectve wraflic 5] 5 % T 70 '3!

management control system m the CA region. The WIM technology 5 designed 1o 5 5 A i 1)

contral axle and gross vehicle weight in motion. It has a wide range of applications. fer ] % 11634 i) ]}
cluding pavement and bndge weight control, traffic legislation and state regulations. 5 955 aEa FRTY 7530 36 TR

The WIM technalogy has over onal static weighing us it does aot T Tl 3 i d DaE

mtermupt traffic fow by creating queoes at i stations. The WIM v can U433 =3 55 19433 524 65

be used not only as 8 weight control fool but also performs o comprehensive analysis of T 303 00 i THn 270 339

other traffic flow parameters. In cooperation with Korean UDNS experts with suppart 1 2508 653 37 2350 125 477

from KALA. we test the applization of WIM in Nur-Sultan city, North of Kazakhstan, F) 4261 63 6,015 14zal B 070

with Siberian-type cold westher. These works create much challenges and mnovative

approach to test sensors in the harsh environment, from the exweme cold to hor It was important %0 identfy driving patterns fo evaluate their effects on GVW and AQW

temperntures, with intensive dust distortions. Our Talapker WIM pilot test site was distmbutions {Fig. §). According 10 the results. the most comman drving pattern n the normal GV W

instlled in September 2020, and it performs Gross Vehicle Weight (GVW) and Axde of distnbution is “normal” driving, while in the overloaded GVW distribution, divers tend (o follow an

Weight (AOW) analyses The Talapker WIM High Speed (HS) sensors are capable of “out of lane” driving pattern. This feature can be expluined by the fact that drivers prefer o cvade

deteeting  different driving  pattems, including everyday doving,  aceeleration or weight control censors. An abnormal driving pattern refers 1o partial contaet of the axle with the

degeleration more than 1Wkmdh/s and ecoentnie doving (partial contact with the platform platform to avoid averloading, Unexpectedly. cccentric driving is present in the sume portions both in

to avoid cxcessive weighting), The pilot Talapker HS WIM site has demonstmted i normul and overloaded GVW digrributions. Significantly higher cases of eccentric driving patterns

positive cffect on o g WIM y 10 Kazakhstan. Every 1tHh car passing were expected m the averlosded GVW distribution, where drivers cheat and “hide” overlonding by

through the WIM site registered as an overloaded vehicle by gross weighting, and cvery huving purtiet contact (Fig. 91

Sih car s considered overloaded by axle weighting. GIS-based location allocation In the normal AOW distributeon, most drivers follow o normal driving paitern; about 13% have an

analysis (LAA} performed in the given study provided an understanding of @ practical cocentric patter, and upproximately 7% follow the “out of lane’” pattem. As in normal AOW, i the

mmplementation of WIM sensors. Taking into consideration different geographical data, overloaded AOW distribution, most drivers follow the typical driving pattern: about 40% and 15%

the WIM site map was developed to reveal 43 suitable locations. Further improvements Juave an “out of plane” or cveentric driving pattern.

for the CA road network and their WIM demand pomts will be the focus of future
research mvestigations,
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‘~‘ < Site (]
7 o,
JRPJ’ JRP-WIM  sz#7)
D Site code Developer

dmi ASO01 SO A

aamin

Site name
Password Talapker E Logout
LXTTTTLTY Host

Main page
server.jrpwim.com
Config
Port

8888 O Alarm

Remember Site(Talapker)

Smart Weigh-In-Motion System

JRP-WIM

= Talapker Pre-selection~ Q Search condition
2021-11-05 22:18:29 Normal Begin 2021-11-05 ~ 00:00 ~
UP Lanet
S4km/h Axled Typeb  78.5t Axled 27.7t End 2021-11-05 + 23:59 «

Qg 4BB0Y

2021-11-05 23:46:30 Off lane Plate number 0000
P kel Gross weight (t) 0 0
57km/h Axle5 Typel0 38.4t Axle2 11.6t

{sss—ss F476CFN Axle weight () 0 0
2021-11-05 23:18:56 Normal
UP Lanel

55km/h Axle5 Typel0 342t Axle2 11.3t
{3s5s—os F730HMN

2021-11-05 23:18:52 Normal

UP Lanel
44km/h AxleS Typel0d 37.5t Axle2 14.1t

(3@ss—oe B781FEN

2021-11-05 23:12:44 Normal

UP  Lanel
54km/h Axle5 Typel0  45.9t Axle2 11.0t

(Sdso—oe 382XKZ1 -

" Al
2021-11-05 23:07:59 Sided

UP Lanel .
48km/h Axle5 Typel0  33.8t Axle2 121t @ Pre-selection

(Se5e—oe 8618TA186

() Enforcement

2021-11-05 23:06:36 Off lane
UP Lanel - )
40km/h Axles Typel0 423t AxieZ 11.5t ") Inspection

(Ssse—os 542AUI13
20211105 23:0018 Normal _




< Vehicle Detail Vs
2021-11-05 16:12:32
532AC14 Total 40.24t
55km/h  Axle5 Typel0 Axle2 12.3t
Normal Pre-selection
PHOTO DRIVE WEIGHT ETC INSPECT
Side Image Plate Image

Wheel

Graph
1 2 3 4 5
7.0t I 7.0t 7.0t 7.0t
12.3t
Gross : 4024

< Vehicle Detail Vs
2021-11-05 16:41:26
233YEAO Total 61.78t
49km/h  Axle5 Typel0 Axle4 15.1t
Off lane Pre-selection

PHOTO DRIVE WEIGHT ETC INSPECT

Way up

Lane Lane1l
Entry Date 2021-11-05
Entry Time 16:41:26
Plate Number 233YEAQ
Drive Off lane
Speed (km/h) 49
Acceleration (km/hs) +0.1
Vehicle Type Type10
Axle Type 1211

< Vehicle Detail Vs
2021-11-05 16:41:26
233YEAO Total 61.78t
49km/h  AxleS Typel0 Axled 151t
Off lane Pre-selection
PHOTO  DRIVE  WEIGHT ETC  INSPECT
Gross weight (t) 61.78
Tare weight (t) 15.00
Payload (t) 46.78
Axle1 (1) 5.13
Axle2 (1) 13.36
Axle3 (1) 13.35
Axled (1) 15.12
Axle5 (1) 14.83
Axle (1) 0.00
Axle7 (1) 0.00

< Vehicle Detail Vs
2021-11-05 16:41:26
233YEAO Total 61.78t
49km/h  Axle5 Typel0 Axle4 15.1t
Off lane Pre-selection
PHOTO DRIVE WEIGHT ETC INSPECT
Temp of seneor ('C) -3.7
Temp of controller ("C) 17.8
Freight type 7 | E}
Length (m) 16.38
ANPR Condition Normal
VMS Condition Ignore
Gross weight (1) +17.78
Axle load (t) +4.12
Group of axles (t) +4.71

Loding weight (t)

< Alarm

Pre-selection "

Enforcement »
Inspection J
Begin AllDay 1200 ~
End 12:00 ~
Alarm Date

0000

-
JRP//;
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929HLAO1 5

1
5,860kg
< +£1.4%

2
8,790kg

< +£0.1%

ﬁ
HM
OE

23,340kg
< +0.3%

8,690kg
< +£0.1%
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5 38 [5]
929HLA01 e
1 2 3 4 =
NESY 41,800kg 5,860kg 8,790kg 8,690kg 9,510kg 8,950kg
EY 2R} < +0.1% < +1.4% < +0.1% < +01% < 401% < 10.1%
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[E 72] SSHE= AIgHAD
Mg | meEm | 5% 5= () =r.E
1 2 3 4 5
[Typel [valuel [%] [%] [%] [%] [%] [%] [%]
RMS 1.8% 6.7% 3.4% 5.7% 4.5%
3= 1t MAX 2.9% 4.1% 5.5% 9.1% 7.2%
Pl
ORAOIO} MIN -1.0% -10.7% -1.4% -1.6% -1.5%
STD 1.1% 4.2% 2.1% 3.0% 2.5%
RMS 1.9% 3.0% 2.6% 2.6% 2.8% 2.4%
4% 1ct9 MAX 2.6% 5.5% 1.8% 41% 2.4% 3.2%
m
MIN -3.8% -4.9% -6.5% -3.8% -71% -5.5%
STD 2.0% 3.1% 2.4% 2.1% 2.9% 2.5%
RMS 2.6% 7.2% 4.0% 5.9% 4.0% 3.3% 4.9%
5% 2cte MAX 3.5% -1.6% 7.7% 9.9% 71% 3.1% 8.8%
][ o
oy MIN -4.0% -9.8% -1.5% -1.1% -6.0% -6.1% -1.3%
STD 2.5% 2.5% 2.4% 3.2% 4.0% 3.4% 2.8%
B HAsSHIt AlEZdn, Y 2 S AXg =E Zdie ot Bt £
m YL g T AX|g 5 FIASAE HX| IEEF7|e MsS7|ES UEsto] Ao o3 =&F 4Z
g =l
m Yo 4 ESZY 5% O[Lf, =& £10% O|HZE =IU ZJIuSHMAEZESE ost ITS MsHIP|IE
o NEFZFY| "ot 7|=9 zMZ20 siYst=s S2¢
B S=2 =AZoIX|gh, I AlHZD ofd| dEE HXPOF A LEe JAR2 B2 HEE 2 AISEE, XtEe
=3} 3o olst A3z of 4t
[E 73] MSEHII Al&Znt
SSHET (%)
AHEER = - - - ol =8l AKX S(%)
55 Zst5 IAE&ESHE 5 EHRESHE
3= 1t < +2.9% < £9.1% < £7.2% < +9.1%
i} 100%
4= 1tHe < +3.8% < +7.1% < +5.5% < £71%
(10/10)
5% 2che < +4.0% < +£9.9% < +8.8% < +£9.9%
z &1 96.0% 90.1% 91.2% 90.1% 100%
BHyI|= =>03% =85% =90% =80% =80%
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Error [%]

Error [%]
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{ Total weight Error »

O3 axle cargo
®5 axle traiiler

4 4 axle dump
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0 10 20 30 40 50
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< Gross weight Error )

60

03 axle cargo
o5 axle trailer

44 axle dump
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Acie .‘. A 2 @E D_j:tp
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< 3 axle cargo Axle weight Error >
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o Err-2axle
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< 4 axle Dump Axle weight Error »
20%
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< 5 axle Trailer Axle weight Error >
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Kasakeran Pecnyfankacs
Hupectnunnnap aane tawy

MURNCTEPETRG 0 HHBECTHUNAN |

Kasakcran Pecnybansac paasurmo PecnyGamen Kasaseran

Munncreperso no nusecTmInN 1

HMupectnumnap o pussnnme Peenybanicn Kazaxcran ekt
smmmeTpairi
Wi emi "TexmKATLK peTTéy Hane PecnyBanKkanckoe rocylapersennoe
EXHUKANLIK PETTEY AOHE eCnYBANKANCKOE FOCYTApCTRCTDE il = yapeimenng "Komurer

MeTponoTHA KoMuTeTi" yupeaaenne "Komurer g i .
. PeCnYDBINKAIBIK MEMICKCTTiR TCXHUNECKOTO PErVIHPOBARTS 3
PECHYBANKAILIE MEMICRETTIR TEXHHYECKOTO PETVINPOBANNE H 2 o
= i i mexemeci METPOAOTHN
meweweci Merpoorum
Houep: KZE4VTNO0O02801 Mura ssanaan: 03,10.2021 et EZRVTNN002501 Bepludniing:03.10:2021

Ommem kypasgapeiLn in Sexity Typaan
No 15438 ceprupurar

03.10.2021 &
Kmaxeran Pecnyfmmcacuinan ommes
GIPATii KANTOMICHI CTVANL MEMICKETTI
wyliecinii TRiTMIN S
Ne KZ.02.02.06429-2021 tipkearen
03,10.2023 . aciin Kywiiae

CEPTHDUKAT Ne 15438
0f yTBepATIENIE THIA CPEACTS HIMEpEINT
JaperncTPHPOBAN B pescTpe
rocyaspeTeNION cuCTEML oBeenenema
ecamictna manepennii Pecnymun Kazaxerai
03.102021r. 5a Ne K7.02.02.06429-2021
Heiternnrencn ae 03.10.2023r.

Hactosmuii coprmuar YIOCTORCPACT, "ITO M OCHOBANIN [0AOAHTCTLILIX

PesyLTaTOR HEmMTANNI YTBEpKAEH T Ot e KiT LKL 01 UATHACACP i ner e

CHCTEM BIBCHINBAINA

T RSHONANNE CRECTRE e Kopes
JRP-WIM SHAPETIH AHMAKTLIK OPRILTICKAN e[
OG0 aEHIE T «UDNS Co., Ltd» ongipren
npouiRazN ppyail «UDNS Co., Lidy npyE I ST
JRP-WIM

M EHOBAIHE NPOITBOANTEIR

T Gearinenyt

Kopes

TEPPITOPILILIDE MECTO PACIIDAEILIE 1 POIIBOACTRL

ey wyficnep
NIE Ey PRI LT

1 AnmyImen Kk nRoy B RemTyaTae (nanopry) 8 PecnyGmice Kaaxeran.
Timi Gexirinrenin wowe Kaokeran Pecnyfankacuiia maitantanyra Sepyre (nunopria)

Omucatiie TINA CPEACTE IMCPEHI NPUBEICHO B OPUICHKCHII K HACTORMIEMY sxlbep impesit syahANRRiRAL

misaTy.

Emes Ky pansl THINHIN CHEATIUTYE 0CH CEPTHHIKATKA KOCKIMINATA KeITpuiren
Mpesceaarein Maxxaauen Apwan Afacsnn

Mpeaceaarean laxsaanes Apman Abaesus

[28 116] SXIYR =EHEES(FIAIE0) [O28 117] Sx|YF Z2SES(2{Al0}01)

SR

\_‘.1',:,,’,

o1
ATTecrar akkpeauTaumu KZ P.01.1132 or 15 04,2021 r, go 15. 04N2026 r.
(Homep aTTectara akkpeawTal)
d CEPTU®UKAT O NOBEPKE Ne___ E3-02-04286
~KZ.P.01.1132 Becbl 3INEKTPOHHbIE

HaUMeHOBaHWe CPEACTBA MIMepeHiil (atanona)
. /_,Tun. oosHavetue: JRP-WIM

3asogckoi NeAS01-1804-DN (
HMIMB 8000 kr. HIMB 25000 kr. \\
(guanasok uamepeHms nameper
srorosutens: “UDNS Co., Ltd", Kopes: TN )

srotoBnenus: 2018 r.
* TOO "R&Dengi ", A obnacte,
Anmarei-ExaTepuHGypr, Ha 1261 ku

B

aapec)
A Pku "CHCTeMbI
3H2MEHNE W HAHMEHOBaHHE METOAWKM NOBBPkY)

pu sTanoknbie FO-4-500;

W BCNOMOraTeNLHArD CO0PYROBANMR, VCNONE308aHHOTD NP NOBH
8 OCHOBaHWM PesyrkTaTos NoBEpKM Cp A (31AN0H) ronuhm ;ewe)
TIPUMEHeHHIo No knaccy

cpeaHni . paspsgy -
C YHETOM HEONPEANIEHHOCTY UIMEPEHHA 583,3 kr

Baranoaepm" 19 " Okrnbps 2021/ ﬂencmm’enennc " 19 " OxT6pA 2022 r.

W TeAt OTARNE Mﬁﬁ‘mwlﬁ)l—;,_‘__,,_, Bonarkbizsl Xynawia

S A, HM. N)hbl gt | MHMUANS), amaTin

oeepmem Ecraes A.B.
r cﬂ‘.'ﬁEB“ll'ﬂm’l“ 9 WHALMENG, Gamnnia
AKN: BNn.BC

S
Y
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TALAPKER SITE

2020.10.11 i

oF 14704 (2020.10.11 ~ 2021.12.08) =

Astrakhan Hwy 020000 Nur—sultan ed - -
Nur—Sultan City direction

[FIRIE AR SPUE FAHE]

B SiX| IS SHH=R24 FAo X HAEHE 75 2 AFLHEo| ofst &0 BEE

B RRE F2: https://www.youtube.com/watch?v=oxc5H1KRr 94

B EEOfF: FIXS AR FHLET FA Khabar24
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Temperature ['C]

4r 4r me or' i)

22 one

['Ambient min temp' VS 'Sensor platform min temp']

60
B Min temp of ambient
2 Min temp of sensor platform
50
40
30
20

Temperature ['C]
=
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-20
-30
-31.30
1914
-40 e
181y 281y 3g1y 481y 5¥1¢Y 6¥ 1Y 7E€1Y 81y 9g 1Y 10 1Y g1y 1281y
Date [2021]
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[a2 121] 2X 72zt MM EUE LIFRE B2X
['Ambient min temp' VS 'Controller min temp']
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M Min temp of controller
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[Cumulative weight]
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Traffic [ea]

Traffic [ea]

nEeYs 2 b= 5& oly A SHixtol thet sEY 2MS Y

8ol 16,768cH2| =11 S-S EAo0|, 8HFE 11E AO|7} F2 RHSIE 7|42 LIEH
£Y 30| 46E0| === AHFoARHo| Het SHZ 2MS T

F 2T|7tel sEEE 1™ AtolollAM 12.9 ~ 20.7%2 LBt SDEXtES 100 & 1~2i= Tt
PARSES o
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[Traffic volume by month]

Vehicle
B0
a1
o3
@s
@6
o7
ms
@9
m|10
H11
|12

16,768
15,987

836
48.3%
3¢ 48 5% 6¥ 11g
[23 125] HAIRIE Y SHH(ASER)
[Traffic volume by month2]
[ 46t < Gross
[ 44t < Gross < 46t 16,768
W Gross < 44t 15,987
12.9%
(2.158) 15,313
10%
1322}
19.7%
(3,017) 13,447

2200
{339)

20.7%
(2.788)

2.8%
{3807

8,515
7,660
7,219 85.2%
(14,288) 85.7%
(13,702)
78.1%
(11,957)
5,081 76.4%
4,654 4885 (10,279)
97.1%
96.8% (8,267)
(7.416) 92.4%
(6.672)
97.8%
98.8% 5 89.2%
(4.598) s (4.357)
836
13 2y 3% 49 3] 6% 7¥ 8%
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Traffic [ea]
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[Overload traffic by month]
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Traffic [ea]

[Traffic volume by hour2]

6500
W 46t < Gross
6000 44t <Gross < 46t
[ Gross < 44t

5500

5000

4500

4000

3500

3000

2500

2000

1500

94.5%
(2,455)

1000
(1.755)

500

[Overload traffic by hour2]

[3 130] B=BQIXIE AlZHE SHY

nsF J1&E 55 MolEade Rl 105(37,908CH)

AHEFO| RIES 4= FIOAIZQ 65(48.5%), 3= FtIAIEQl 55(24.0%), 55 Mo|Ea e Rl 105
b
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40K

35K

30K

25K

Traffic [ea]
N
(=}
X

15K

10K

@ 46t < Gross
@ 44t < Gross < 46t
M Gross < 44t

7,213

1,858

474 21%
—
1

Vehicle
HO
o1
3
ms

[Traffic volume by vehicle type]

17,356
PAKG
8,338 8,936
15.7%
=231 4,811
z 428 o
1,184 -
8

(A8 131] MHx A58 SHLESTER

[Overload traffic by vehicle type]

[O2 132] DS X A=Y SHE
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3,103
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1K
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(A3 133] MAXY 25E SHBB(ASER

[Overload traffic by gross]

Gross Weight
W 40-45t

@ 45-50t

@ 50-55t

@ 55-60t

@ 60-65t
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Traffic [ea]
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[Traffic by speed]
Vehicle 49.1%
mo (50,702)
m1
@3
5
me6
7
ms
9
m10
34.9%
m1 (36.087)
|12
—
2.8%
(2.890)
17.2%
(17.795)
14.1%
(14,582) 8.9%
(9,245)
M
1
1.0% 2.7%
0.0% 0.2% (984) 2.8% 3.'?2?) (2.778) 5 0.1% 0.0%
(25) (240) — (2.943) J R (113) (35)
0 10 20 30 40 50 80 90
[O8 135] MAIXE S=
[Traffic by speed2]
[ 46t < Gross 49.1%
[ 44t < Gross < 46t (50,702)
[ Gross < 44t
47.7%
(792)
34.9%
(36,087)
36.5%
(606)
48.9%
(43,819)
35.6%
(31,927)
5.2%
(5,327)
1.0% 5.2%
0.0% 0.2% (984) (4:668) 0.1% 0.0%
@5) PO | (13 @5)
0 10 20 30 40 50 80 90
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[Overload traffic by speed]

Traffic [ea]

Speed
m 10
@ 20
[ 30
@40
B 50
[0 60
m70
m 8o
m 100
[28 137] BHBoIEY S5 SHY
FHUEHE SHY
5 O|&k Ao FHIEHE WS FA A, 76.1%2 xXF2 FetFdez st
HESTE FEHR MM ERUEFS HAAE SHE HiF 2| Elo|of XM R HESI] sotsts HAFH2 10.7%
o =2 H|8E LiEtY
SHE HER|JF 2bXS| O|Eheto] Shfste O|EF AT 9.2%2 =2 H|SE LIEHE
oA FHo|xtgel FHIHEH 2 HaFM(41.5%), OIEFH(39.7%), HAMFH(16.6%) T©2=2 LIEI AEZ3LE =
Hozsts FYmEol Hut olae| MESEE AXES L & AUS
[Traffic volume by driving pattern]
80K 76.1% (78.667) V.egide
m1
75K a3
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70K me
a7
65K m8
@9
60K @10
mn
55K w12
50K
45K
40K
35K
30K

25K
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15K

10.7% (11,078)
10K

9.2% (9,464)

5K 3.2% (3.324)
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Traffic [ea]

[Traffic volume by driving pattern2]
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