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Kokkuvote

Antud 10put66 eesmérgid olid:

e Pdhjaranna tee testkaalu tdpsusklassi mddramine COST323 pdhjal

e Testkaalu kaalumistulemuste pohjal hinnata tilekaaluliste raskeveokite osakaalu antud
16igul

e Vorrelda testkaalu andmete pohjal leitud siirdetegureid Tallinna Tehnikaiilikooli
koormussageduste aruannetes ja ,Maanteede projekteerimisnormides® esitatud

siirdeteguritega

Kéesoleva 000 esimeses peatiikis esitati iilevaade Eesti riigimaanteede liiklussagedustest,
seadusandlusest ning raskeveokite mdjust. Teine peatiikk tutvustas maailmas kasutusel olevaid
kaalumisvahendeid, nende liike ning kasutamispraktikat ja tulevikuvisiooni. Kolmandas
peatiikis kajastati staatiliste ja diinaamiliste kaalumissiisteemide kasutamist Eestis ning esitati
WIM-kaalude tulemuste pohjal leitud siirdetegurid. Neljas peatiikk Kirjeldas Pohjaranna tee
testkaalu paigaldamist ning testimist koos tdpsusklassi méadramisega. Samuti esitati testkaalu
fikseeritud andmed ning vorreldi neid liiklusloenduste tulemuste, seaduses kehtestatud nduete
ja kolmandas peatiikis esitatud siirdeteguritega. Peatiiki kokkuvdttes esitati olulisemad

jéreldused.

Ldputoo esimene iilesanne ehk tédpsusklassi madramine oli vajalik testkaalu kaalumistulemuste
usaldusvédrsuse hindamiseks. Tdpsusklassi madramiseks oli vajalik testkaalu katsetamine,
milleks kasutati eelnevalt kaalutud veokeid. Katsetulemuste pohjal méérati kaalule COST323
tdpsusklass, mis PShjaranna tee testkaalu puhul oli B(7). Pohjaranna tee testkaal oli esimene
WIM-kaal Eestis, millele COST323 metoodika jargi tdpsusklass méérati. Seetdttu polnud
voimalik tdpsusklassi médramise arvutuskdiku ja tulemust teiste Eestis kasutatud WIM-

kaaludega vorrelda.

Testkaalu andmete ning suurimate lubatud teljekoormuste ja kogumasside vordlusest viga palju
jareldusi teha ei saanud. Kuigi valitud perioodil Pohjaranna teel litkunud raskeveokitest 21,6%

tiletasid suurimat lubatud kogumassi ja/voi teljekoormust oli nende hulgas ilmselt ka arvestatav



hulk eriveoseid. PGhjaranna tee puhul on tegemist sadama teega ning seetottu on antud 16igul
eriveokite osakaal mirkimisvairne. Kahjuks puudus kéesoleva t66 puhul info millised sdidukid
olid eriveosed ning millised rikkusid sdiduki massile ja teljekoormusele kehtestatud ndudeid.

Seetottu jdi ka 16putdo teine eesmirk tditmata.

Testkaalu andmetest leitud siirdetegurite vordlusest Maanteeameti kaalude andmete ja
projekteerimisnormide véartustega selgus, et kuni 4-teljeliste sodidukite, autorongide ja
sadulrongi puhul on vaartused iisna sarnased. 5-ja 6-teljeliste autorongide ja sadulrongide puhul
on testkaalu véartused teistest aga iile 50% suuremad. Kuna testkaalu fikseeritud tulemused
parinevad vaid paari kuu pikkusest perioodist, ei saa véita, et antud siirdetegurite védrtused
iseloomustavad kogu Eesti teedevorku. PGhjaranna tee puhul tegemist sadama teega, mistottu
on Maanteeameti kaalude ja projekteerimisnormide véairtustest suuremad siirdetegurid ka
ootuspérased. Kuid kuna viimased Maanteeameti kaalude andmete pdhjal leitud siirdetegurid
périnevad 2007. aastast, oleks vajalik uute kaalumispunktide rajamine ning nendest kogutud
mootmistulemuste analiilisimine. Nende andmete pdhjal oleks vdimalik hinnata praegust
olukorda Eesti teedel ning vajadusel Kkorrigeerida projekteerimisnormide siirdetegurite

vaartuseid.

Kuna Eestis on WIM-kaalude kasutamispraktika véga viike, oli kdesolev 15putdd kirjutaja
jaoks suure praktilise vairtusega. Tdpsusklassi médramine andis voimaluse stiveneda COST323
metoodikasse ning tdlkida tdpsusklassi leidmise protseduur eesti keelde. Loodetavasti leidub
sellest abi tulevikus paigaldatavate WIM-kaalude tépsusklassi méadramisel. Kahjuks ei
onnestunud POhjaranna tee puhul hinnata suurima kogumassi ja teljekoormuse ndudeid

rikkuvate soidukite hulka, kuna puudus info teel litkunud eriveoste kohta.



Summary

The topic of this master’s thesis is: ’evaluation of vehicle weighing in Estonia’. There are two
ways of estimating the weight of a vehicle: static and dynamic weighing. The development of
Weigh-in-Motion (WIM) technologies has increased the use of dynamic weighing. Due to
automatic weighing, WIM systems do not need staff to preform weighing operation. However,
in Estonia WIM systems have been used only few occasions. This is mainly because systems
need to be periodically calibrated and maintained. Since pavement characteristics directly
influence the values recorded by WIM sensor, it is very important to find suitable site for WIM
system installation. In 2012 the first load cell scales were installed at Pohjaranna tee. The results

from Pdhjaranna tee WIM system were used in this master’s thesis.

The purposes of this master’s thesis were:

e assess the accuracy of Pohjaranna tee testscale

e cvaluate the percentage of overweight trucks on Pohjaranna tee.

e calculate the values of ESAL factors from measured results and to compare them with
the values of ESAL factors presented in Tallinn Univesity of Technology reports

The overview of traffic census of Estonian roads, legislation in Estonia and impacts of vehicle
overloading are presented in first part of the thesis. Technology and types of static and dynamic
scales are presented in second part of this thesis. Utilization of static and dynamic scales in
Estonia are viewed in part three of the thesis. The installation and assessment of the accuracy
of PGhjaranna tee testcale are presented in fourth and final part of the thesis. Measured results
are compared with traffic census data, values determined in laws and ESAL factor values
presented in Tallinn Univesity of Technology reports. This comparison is also presented in final

part of the thesis.

Pohjaranna tee testscale was the first WIM scale in Estonia which accuracy was assessed with
COST323 procedure. The assessment of the accuracy of a WIM system requires a test. Pre-
weighed vehicles were used for the test. The level of accuracy is estimated from test results.

The accuracy level of Pohjaranna tee testscale was B(7).



The comparison of testscale results and values was not as successful as hoped. Since Pohjaranna
tee is connecting Narva maantee to port of Muuga, it also has many vehicles with exeptional
loads. Unfortunately, in this thesis the figure of exeptional loads was unknown. It was
determined that 21,6% precent of trucks travelling on Pohjaranna tee had higher axle and/or
total load than determined in Estonian laws but it was unknown how many of them were

breaching the law and how many were exeptional loads.

The values of ESAL factors calculated for 3- and 4-axle heavy vehicles were similar for
testscale and values presented in Tallinn University of Technology reports and values in
,Maanteede projekteerimisnormid*. But the testscale values for 5- and 6-axle heavy vehicles
were more than 50% higher than values of others. Since Pohjaranna tee is a highway connected
to the Muuga port, this was logical outcome. The last WIM-scales results before Pohjaranna tee
scale date back to 2007 so there is a need for fresher new information about the vehicles
travelling on Estonian roads. Further installation of WIM-sites are needed to assess and change

the values in ,,Maanteede projekteerimisnormid®.

This master’s thesis represents a very practical value, because there has been very few WIM-
sites in Estonia. Assessment of the accuracy level gave an opportunity to familiarise with
COST323 methodology and translate it into Estonian. Hopefully this presented information will
be useful for future WIM-sites installed in Estonia. Unfortunately, it was impossible to

determine the percentage of overloaded vehicles travelling on POhjaranna tee.



