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җܭଯೲϦၡॄ಻ڥᅈၩ೛ीًࢬǴ܌аόਔวғҬ೯Ꮮ༞ޑ௃׎ǴЀࢂځӧӚঁ

ԏ຤ઠ߻ǶӢԜӵՖׯ๓ԏ຤ઠ୔ε௨ޑ᠈ߏ௛ࡼǴ΋ޔаٰ೿ࢂ΋ঁ዗زࣴޑߐЬ

ᚒǶଯೲϦၡԏ຤ઠ౜ՉޑΟᅿԏ຤БԄȐႝηԏ຤ǵӣኧ౻ǵ౜ߎȑǴځύаႝηԏ

຤س಍നࣁԖਏ౗ǴѬΨ۬ࡹࢂᑈཱུ௢୏ޑБਢǴฅԶӧଯೲϦၡӄय़ჴႝࡼηԏ຤

ሡ؃ᆶ࿶ᔮਏ੻ǶҁࣴޑҔၡΓىǴԖਏଛ࿼ԏ຤ઠ୔ϐًၰᅿᜪᆶኧໆΨ೚ૈ୼ᅈ߻

٬Ҕز ProModel ଯೲϦၡόزໆǴаࣴࢬ୏ᄊҬ೯ޑҥ΋ঁኳᔕኳԄǴኳᔕԏ຤ઠࡌ

ӕًࢬೲࡋᆶԏ຤ઠًၰଛ࿼ޑᜢᖄǶኳԄޑᒡΕ໨Ҟх֖Ǻً፶ջஒ຾Εԏ຤ઠ߻ϩ

಍سਔ໔ǴаϷԏ຤ઠً፶ԏ຤ीኧ୍ܺޑߜ౻Չًਔ໔ǵً፶೯ၸޑߜ౻ԏ຤ډၰࢬ

ၰଛ࿼ᆶፓኘًၰًۓዴჴૈ୼ҔٰᇶշुزᐕўၸઠҬ೯ໆǶਥᏵኳᔕ่݀Ǵҁࣴޑ

 Ԗਏ฼ౣǶޑ

 

ᜢᗖຒ: ԏ຤ઠǵًၰଛ࿼ǵProModelǵኳᔕኳԄ    
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Abstract 

 

With the heavy loading, almost reached its designed traffic volume, highway congested 

frequently especially in the sections towarding toll stations. Thus, how to improve the traffic 

jam around the toll station has been a long time popular research topic. Currently, there are 

three types of fee collection: ETC, token and cash. Among then the ETC is considered on the 

most efficient method, it is also the practice government promoted mainly. However, before 

implementing ETC fully, the effective deployment of different types and number of toll 

booths may fultill both road users’ need and cost-and-benefit criteria. In our research we 

created a simulation model using ProModel to mimic and study the dynamic operation of toll 

stations, such as the relationship between different traffic flow speed and lane configuration 

of a toll station. Our model inputs includes: the time of traveling of cars from the distribution 

lanes in front of the toll booths, the time spent paying the fee, and the historical records from 

a traffic flow counting system. Based on our simulation results, our system would provide an 

aid in designing lane configuration or developing strategies of lane allocation. 

 

Key words: toll station, lane configuration, ProModel, simulation model 
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ठ  ᖴ 

Ӣࣁπբ཰୍܌ሡǴ܌аᝩុװ᠐ӧᙍ຾অᅺγ஑੤Ǵӧ೭؃ᏢၸำύǴᗨฅٌ

धՠԏᛘΨࡐӭǶҁጇፕЎૈ୼໩ճֹޑԋǴ܍ᆾৱৣ ೚ފ⊭௲௤ǴӧፕЎኗቪύޑ

ಒЈࡰᏤᆶ௲ᇧǴᡣך੻ؼڙӭǴ੏ᑲৣৱǴሎགܭЈǴགᐟϐ௃Ǵᜤа߄قǼΨᖴᖴ

α၂Դৣॺ๏ϒࣔ຦ࡰޑᏤϷࡌ᝼Ǵനࡕᗋाགᖴჴᡍޑ࠻ᏢߏǵᏢۆаϷӕᏢॺӧ؃

Ꮲύ࣬ޑϕႴᓰکᔅԆǶᖴᖴεৎ斌 
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ಃ΋കಃ΋കಃ΋കಃ΋ക     قققق߻߻߻߻ 

 

ࢬҬ೯ޑଯೲϦၡВ੻ቚӭܭԃٰҗ߈ Ǵໆ٬ளଯೲϦၡҬ೯Ꮮ༞ၡࢤεӭวғӧ

Ӛԏ຤ઠ߻ǴӢԜׯ๓ԏ຤ઠ߻Ҭ೯Ꮮ༞ޑ௛ࡼǴ΋ޔаٰ೿ࢂ΋ঁߚதख़ाޑ᝼ᚒǶ

аҞ߻౜ՉޑΟᅿԏ຤БԄǴځύаႝηԏ຤س಍ȐElectronic Toll Collection, ETCȑࣁ

നԖਏ౗ޑԏ຤БԄǴETC ନΑૈ୼ගଯً፶ၮՉਏ౗ѦǴᗋёаׯ๓ଯೲϦၡӾঢ়

ਔ໔ޑᏞ༞٠फ़եً፶ౢғϐޜ਻ԦࢉǵᏓॣୢᚒǴᙁൂٰᇥǴѬ൩ًࢂ፶Չ࿶ଯೲϦ

ၡԏ຤ઠਔǴѝाً፶ଛഢً΢ᐒᆶᓯॶьǴ൩ёаճҔคጕ໺ᒡೌמޑ຾ՉԾ୏Ԍ

ීǶ຾Զ࿯࣪ଶًਔ໔Ǵफ़եً፶ووଶଶޑ઻ཞǶӧ҂ٰޑೕჄ္Ǵૈ׳ගֹٮ᏾Զ

ԖਏޑҬ೯ၗૻᆶၡݩǴჹࡹ۬ࡹ฼௢୏ԖࡐεᔅշǴࢂϦၡԏ຤س಍ޑ΋ᅿཥᜪࠠǶ

೭ࢂҞ۬ࡹ߻ᑈཱུ௢୏ׯ๓Ҭ೯Ꮮ༞٬ҔޑБଞ[3]Ǵ܌аӧଯೲϦၡӄय़ჴႝࡼηԏ

຤߻Ǵ౜໘ࢤ၀ӵՖ٩ᏵҔၡΓޑሡ؃ᆶ࿶ᔮਏ੻฻ӢનǴԖਏଛ࿼ԏ຤ઠ୔ϐԏ຤ً

ၰࡐࢂख़ाޑǶ 

аӧኳᔕ܌ೲᕉნΠֹԋᛦҬ೯Չ຤ǶזԖਏ౗Ϸ׳ҔၡΓёаӧޑ٬ଯೲϦၡࣁ

੿ჴޑଯೲϦၡًࢬӧԏ຤ઠޑ߻ၮբ௃׎Ǵࣴ٬زҔ ProModel೬ᡏࡌҥ΋ঁኳᔕኳ

ԄǶჴӦѐԏ຤ઠෳໆԏ໣ϩ݋வً፶຾Εԏ຤ઠ୔ϩࢬၰډԏ຤౻܌ߜሡ޸຤ޑਔ

໔ǴаϷً፶೯ၸ౻୍ܺޑߜਔ໔฻ኳᔕ܌ሡኧᏵǴ٠ԏ໣ϷᔈҔԏ຤ઠीኧس಍ޑᐕ

ўၸઠҬ೯ໆٰ଺ۓڋࣁኳࠠ٩ޑᏵǶаᡍ᛾ҁЎύޑۓڋ܌ኳࠠё᎞ำࡋǶനࡕӆճ

ҔԜኳᔕڐٰೌמշႣෳ҂ٰԏ຤ઠ୔ًࢬໆݩރޑǴٰඓඝёૈวғ่݀ޑǴ଺Ԗਏ

 ǶݤёՉБޑፓኘًၰٰှ،Ҭ೯Ꮮ༞܈ၰଛ࿼ًޑ

࣬ᜢࣴزԋ݀ǴႣीёаගٮ҂ٰӧԏ຤ًၰଛ࿼Ϸًၰኧᆶ࣬ᜢࡹ฼ϐୖԵǴࢂ

ҁࣴزനεҞޑǶ 
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ಃΒകಃΒകಃΒകಃΒക    ࣬ᜢЎ᝘௖૸࣬ᜢЎ᝘௖૸࣬ᜢЎ᝘௖૸࣬ᜢЎ᝘௖૸    

    

 ፕཷೌמ୯ETCך2.1

җܭၗૻᆶ೯ૻזޑೌמೲว৖Ǵႝηԏ຤ςӧШࣚӚӦ௪ଆ዗ዊǶᆶ໺಍Γπԏ

຤БԄКၨǴႝηԏ຤ନΑૈफ़եԏ຤ԋҁǵ෧ϿՉًਔ໔ϐѦǴᗋԖගܹՉًӼӄǵ

࿯࣪ૈྍǵ෧Ͽቲ਻௨ܫǵ෧ϿᕉნԦࢉ฻ӳೀǶѠ᡼ଯೲϦၡԾ1974 ԃ7 Д໒ۈԏ

຤ǴҞ߻Ȑ2004 ԃ8 Дȑӧጓဦࣁ୯ၰ1 ဦϷ୯ၰ3 ဦϐٿచଯೲϦၡ΢Ǵ೛Ԗ23 ঁ

ԏ຤ઠǴ࡭ӣኧ౻ᛦ຤ၸઠਔ໔ᗨςᕭอԿ3.7 ࣾǴ؂ًၰ؂λਔё೯900 ፶ǴࣁΓπ

ԏ຤ϐཱུज़Ǵՠϝคݤᅈ׳ىᓬ፦ԏ຤୍ܺϐሡ؃Ƕࣁගϲਏ౗ǵफ़եԋҁǵჴႝࡼη

ԏ຤ዴࣁёՉϐ฼Ǵࢂ׳ඵችࠠၮᒡس಍(Intelligent Transportation System, ITS)ϐ୷ᘵǶ

ӧ1997ԃѠ᡼ջ໒ႝز٬ࣴηԏ຤س಍Ǵ٠ӧ1998 ԃ11 ДԿ2001 ԃ1 Дය໔Ǵૼہ

ύ๮ႝߞϦљӧ୯ၰ3ဦଯೲϦၡᐋ݅Ϸᓪ዇ԏ຤ઠ຾Չෳ၂Ƕന2002ܭࡕ ԃ11 ДǴ

җҬ೯೽୯ၰଯೲϦၡֽ(аΠᙁᆀଯೲϦၡֽ)ೕჄа҇໔ୖᆶБԄ௢୏Ǵ2004ܭ ԃ4 

Дᆶࡌ࿼ᔼၮϦљ(ᇻܿႝηԏ຤Ϧљ)ᛝऊǴ҅Ԅ৖໒Ѡ᡼ଯೲϦၡႝηԏ຤ޑཥٚำ

[2]Ƕ 

ӳՉًᕉნϐයఈǴ٠ᘉε࿯ૈ׳ٮ᝼ᕭอႝηԏ຤ၸઠਔ໔ǴගࡌӣᔈҔၡΓࣁ

෧ᅹϐਏ੻ǴԾ100ԃ1Д1ВଆǴ୯ၰӄጕӚԏ຤ઠǴନੀξԏ຤ઠϷᓐࠤԏ຤ઠѦǴ

 ᎩӚԏ຤ઠλًࠠႝηԏ຤ًၰೲज़җ౜Չ50Ϧٚ/λਔፓଯԿ70Ϧٚ/λਔ[12]Ƕځ
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99 ԃ 02 Д 20 В  ETC ًၰ٬Ҕًԛँઇ 5 ሹ፶ًԛኧໆ 

99 ԃ 05 Д 06 В  ੀξԏ຤ઠቚ໒λًಃΟႝηԏ຤ًၰ 

99 ԃ 07 Д 14 В  ETC ҔЊँઇԭ࿤ 

99 ԃ 07 Д 22 В  ೯Չ ETC ًၰԋфԌී ೯Չ຤Ҕ 95  ש

99 ԃ 08 Д 15 В  ETC ًၰ٬Ҕًԛँઇ 6 ሹ፶ًԛኧໆ 

99 ԃ 10 Д 15 В  ᇻ೯ႝԏϐीำԏ຤߻ᆄس಍೯ၸಃΟϦ᛾ൂՏȹቺ୯๲૜ϦљȹϐԾ

Ьࢗਡᡍ᛾ෳ၂ 

99 ԃ 11 Д 06 В  ӄ҇ᡏᡍ ETC ΢ၡ ҔၡΓֹԋҙᒤฦ૶ҥջߡ٦௘ ETC ୍ܺ 

99 ԃ 12 Д 30 В ETC ၠΕҬ೯ႝη౻᛾᏾ӝሦୱ e ೯ьёམ४ᆵ៓ǵ࠼ၮ 
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 xi 

 ,஑Ҕอຯᚆ೯ૻ(Dedicated Short Range Communicationࣁ಍سޑETC٬Ҕ߻୯Ҟך

DSRC)س಍ǴૻဦวଌБԄࣁआѦጕس಍ǶଯೲϦၡीԛႝηԏ຤س಍ς࿶2005ܭԃۭ

ӄ೽ࡌ࿼ֹԋǴ٠ӧ2006ԃ2Д10В҅Ԅ΢ၡǴவчࠄډऊё࿯࣪45ϩដًޑำǴε൯

๤጗Ҭ೯ݩރǶᇻ೯ႝԏϦљΨଛӝ۬ࡹETCࡹ฼ǴೕჄ຾Εीำԏ຤໘ࢤǴႣी2012ܭ

ԃ12Дֹۭ߻ԋीำႝηԏ຤س಍ࡌ࿼ǴགྷႽ҂ٰ٬ҔଯೲϦၡόҔଶًǴ΋ၡۭډǴ

ً፶཮ݨ࣪׳ǵᇙ೷׳Ͽޜޑ਻ᆶᏓॣԦ[10]ࢉǶ 

൩౜໘ႝࢤηԏ຤ًၰֹ᏾س಍ޑၮբфૈхࡴΠӈ໨ҞȐӵკ1ȑǺ 

1.ً፶ୀෳᏔǺճҔϤၰႜ৔Ӏ఼״ᇂ୔ୱًࣁၰ᏾ঁጄൎǴୀୁًၰ΢ՉᎭً፶

຾Չً፶ᒣ᛽Ƕ 

2.ᒵቹኳಔǺӧًၰӼးᒵቹኳಔஒՉ࿶ً፶ᒵቹӸ᛾Ƕ 

3.གᔈԌීǺးԖe೯ᐒགᔈԏวᏔǴ྽ً፶Չ࿶e೯ᐒགᔈ୔Ǵെᒬً΢e೯ᐒᆶ

ً΢e೯ᐒ຾Չྎ೯ֹԋԌීǶ 

4.ҬܰڗႽǺး࿼ឪቹڗႽ೛ഢځфૈԖًจᒣ᛽фૈǴ྽ً፶ᎭΕႝηԏ຤ًၰ

ਔǴёჹً፶ًจ຾ՉڗႽаዴߥ၀ً፶ࣁe೯ᐒҙးϐًЬ[3][9]Ƕ 

 
კ 1 ًၰֹ᏾س಍Ңཀკ(ၗ਑ٰྍǺᇻ೯ႝԏިҽԖज़) 

ً፶ୀෳᏔ 

ᒵቹኳಔ 

གᔈԌී 
ҬܰڗႽ 
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 xii  

٩ᏵଯೲϦၡֽ߄ҢǺҞ߻ШࣚፁۓࢃՏس಍฻ଯೲ౗ၗ਑໺ᒡس಍ޑ୯ৎӵቺ

୯ǵ಻ើ฻೿٬ࢂҔआѦጕس಍ǶଭٰՋ٥ǵᗬ୯Ψ೿҅ӧ௴Ҕࡌ܈࿼आѦጕس಍ύǶ

Ᏽ༾ݢᆶआѦጕǴ൩ȨфૈȩǵȨೌמȩǵȨሽ਱ȩБय़КၨǴዴჴआѦጕ߄ޑ౜ၨ༾

಍ǴسǴԜԛ௦ҔआѦጕـ٠ؒԖԋݢǴჹआѦጕᆶ༾߻኱׫ܭᓬ౦Ƕᇻ೯Ϧљޑٰݢ

܌Ǵࡕᓬલᗺޑᢀຑ՗Ӛቫय़࠼ਔ໔Ǵ࿶ၸвಒޑΑΟঁД޸྽ਔငፎ୯ϣǵѦ஑ৎࢂ

଺ԋۓ،ޑǶआѦጕس಍ڑޑຫᒣ᛽౗фૈǴΨ࿶ၸ୯ሞᐒᄬᡍ᛾Ϸຑ՗᛾ჴǶҞך߻

ॺ٬ҔआѦጕس಍ޑ᏾ᡏԋਏǴς᛾ܴځԌීԋф౗಄ӝଯೲϦၡֽ܌೛ޑۓ኱ྗǴځ

ᓬᗺӵΠ: 

1.фૈБय़Ǻคፕྗࢂዴࡋǵ߻ೌמᘳ܄ǵᕉߥфૈǵس಍ϕ೯܄ǵфૈۯ՜܄ǵ

ᆶౢ཰ሽॶ฻фૈ೿КځѬ׫኱ቷ୘ޑ༾سݢ಍ᓬຫǶ 

ޑ௦Ҕ܌಍سБय़Ǻҁೌמ.2 DSRC ϣً֖΢ᐒᆶᓯॶьаϷً፶ۓՏس಍ 

(Vehicle Position System, VPS)ϣً֖΢ᐒǵҔЊيҽᒣ᛽ኳಔϷᓯॶь฻നཥ

 ηԄ኱ᠸǶႝޑԐයޑѬቷ୘٬ҔځҹԄൂࢂǴԶόೌמ

3.ሽ਱Бय़ǺѬ٬ޑҔሽ਱ࢂӄШࣚന[7]ޑەߡǶ  

ќѦך୯ว৖ ETC  ᓬᗺΠӈӚ໨Ǻޑೌמ

1.٬Ҕߡޑޣճ܄ගଯǺ٬Ҕ ETC ஒόѸӧၰၡԏ຤ઠଶΠٰб຤Ǵޣ಍ǴᎯᎭس

ӢԜёаᕭอ೯ၸԏ຤ઠޑਔ໔Ƕ    

2.෧Ͽԏ຤ઠᏞ༞ޑ౜ຝǺ٬Ҕ ETC ೀ౛ૈΚஒёε൯ගܹޑ಍Ǵԏ຤ઠس 2ɴ4

७ǴӢԜёа෧Ͽԏ຤ઠᏞ༞ޑ౜ຝǴቚуًޑࢬᄣ೯Ƕ 

3.෧Ͽԏ຤ઠຼᜐޜޑ਻ԦࢉᆶᏓॣǴׯ๓ᕉნࠔ፦Ǻҗًܭ፶όሡाଶΠٰб

຤ǴӢԜёа෧Ͽً፶ӧԏ຤ઠଶًᆶว୏ྍૈޑ੃઻Ǵ׳ёа෧ϿᏓॣаϷΒ

਼ϯᅹޑ௨ܫໆǴӢԶׯ๓ԏ຤ઠຼᜐޑᕉნࠔ፦Ƕ    

4.ჴ౜׳ቸ܄ϯޑԏ຤ࡋڋǺҗܭ ETC ಍຾Չԏ຤ीᆉǴӢԜёаسҔႝတࢂ಍س

ౢғӚᅿόӕޑԏ຤ࡋڋǴٯӵుڹԏ຤שԌǵӢᔈᕉߥሡ؃ӧόӕၡࢤԏڗό
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ӕޑ຤ҔǴ܈ଞჹόӕ٬ޑҔޣԏڗόӕ຤Ҕޑ೛ीǶ೸ၸ ETC ႝηԏ຤س಍ஒ

ёа٬б຤ࡋڋᡂள׳ቸ܄Ǵ׳಄ӝ࿶ᔮਏ੻Ƕ    

ᆅߡӦББঁࢌѸ໪ஒԏ຤ઠ໣ύӧࡋڋԏ຤ઠޑ߻ᕷᄪǺаޑ຾୔ୱຼᜐߦ.5

౛ǴԜѦΨሡाቶεޑβӦय़ᑈٰᎎ೛ҬࢬၰǶԶᏤΕΑ ETC ಍ǴETCس ԖԾ୏

ԏ຤ޑೀ౛ૈΚǴӢԜԏ຤ઠஒόѸۓڰ໣ύӧঁࢌӦБǴёаౢғ׳Ԗቸޑ܄

ԏ຤ࡋڋǴ׳ёଛӝ҂ٰीำԏ຤ሡ؃Ǵஒགᔈး࿼೛࿼ܭҬࢬၰǶԜѦǴ٬Ҕ

ΑԾ୏ԏ຤ޑ ETC ǴقႿҔЍрǴफ़եᆅ౛ԋҁǶჹ୔ୱԶޑ಍Ǵஒё෧ϿΓ঩س

ଯೲϦၡᎃ߈Ӧ୔ޑΓαஒ཮ቚуǵ܌ளගଯǵҾ཰຾Ε೛ቷޑཀᜫΨ཮ᒿϐϲ

ଯ[8]Ƕ  

 

 ቚ೛ETCًၰ኱ྗբ཰ำׇ௖૸߻୯Ҟך2.2

ߎ٬ଯೲϦၡҔၡΓёаӧ೯ၸԏ຤ઠਔǴёаόѸ෧ೲǵόҔଶًǵό٬Ҕ౜ࣁ

ջё׳Ԗਏ౗ϷӼӄᕉნΠֹԋԏ຤ઠᛦҬ೯Չ຤ǴଯೲϦၡֽа҇໔ᑫࡌᔼၮࡕᙯ౽

ኳԄ(Build-Operate-Transfer, BOT)БԄہҗᇻ೯ႝԏިҽԖज़ϦљॄೢଯೲϦၡႝηԏ

຤س಍ࡌ࿼ǵᔼၮǵᆢៈǵᏹբϷՉᎍ୍ܺǴ٠ᆶ၀ϦљᛝुȨଯೲϦၡႝηԏ຤س಍

ऊࠨύϣ৒௶ॊǺ྽λًࠠႝηԏ຤ًၰϐ೯Չໆऩၲᔼၮځऊȩ[1]Ƕࠨ࿼Ϸᔼၮࡌ

ϐቚ໒ًၰচ߾ೕጄǴளаቚ໒ႝηԏ຤ًၰǶႝځηԏ຤ًၰ৒ໆೕጄࣁ:λًࠠႝ

ηԏ຤ًၰϐ୍ܺ৒ໆа၀ًၰ஑ឦًᅿϐႫࢬکໆ(፶ԛ/ًၰ-λਔ)௢՗Ǵࠨځऊೕ

ጄ௦Ҕ1,600(፶ԛ/ًၰ-λਔ) ೱុٿλਔೱុٿϺ܈΋ຼѳ֡Ӿঢ়୍ܺࢬໆၲډ

1,200(፶ԛ/ًၰ-λਔ)а΢Ǵ܈྽ႝηԏ຤ًၰϐѳ୍֡ܺࢬໆၲډ၀ԏ຤ઠᕴ೯Չ

ໆϐ16%а΢Ǵೱុၲ5Ϻ1ঁܭ܈Дϣр౜15ϺਔǴаӚԏ຤ઠൂࣁՏǴຎ၀ԏ຤ઠჴ

ሞًࢬໆᄤًၰѳᑽӢનǴ೴؁຾Չቚ໒ႝηԏ຤ًၰǶ 

Ҟ߻୯ၰଯೲϦၡӧ୯ၰ΋ဦǵ୯ၰΟဦϷ୯ၰϖဦӅԖ23ঁԏ຤ઠǴӧಃ΋໘ࢤ

Γπᆶႝηԏ຤БԄ٠ӸਔǴӚԏ຤ઠࠄчӛЬጕ໪ࡌ࿼ႝηԏ຤ًၰԿϿεًࠠϷλ

ًࠠӚ1ًၰǶԶӚԏ຤ઠ୔ႝηԏ຤ًၰኧനӭаόຬၸЬጕًၰኧу1ࣁচ߾Ƕ 
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а೷ᐏԏ຤ઠٯࣁǺԏ຤ًၰᕴኧ14ࣁ Ȑঁό֖ߡၰȑǴЬጕًၰኧࠄࣁчӚ3ঁǴ

Πႝηԏ຤ًၰλًࠠϷεًࠠӚ1ঁǴч΢ႝηԏ຤ًၰλًࠠϷεًࠠӚ1ࠄ Ȑঁӵ

 1ȑ[5]Ƕ߄

 

 

 

 

 

ၗ਑ٰ)߄࿼ࡌ߃೷ᐏԏ຤ઠႝηԏ຤ًၰය 1߄ Ǻྍቚ໒ႝηԏ຤ًၰ኱ྗբ཰ำׇ) 

 

ႝηԏ຤ًၰය߃Ȑ95 ԃȑࡌ࿼ኧ 
Ьጕًၰኧ 

 Π ч΢ ԏ຤ઠ ໨Ҟ ԏ຤ًၰኧࠄ

 Π ч΢ λًࠠ εًࠠ λًࠠ εًࠠࠄ

೷ᐏԏ຤ઠ 14 3 3 1 1 1 1 

 

 

 

೷ᐏԏ຤ઠՏܭ୯ၰ1ဦ117.7KMೀǴԶᎃ߈ϐځдԏ຤ઠًၰଛ࿼ӵ2߄Ǻ 

 

 

ၗ਑ٰ)߄࿼ࡌ߃ԏ຤ઠႝηԏ຤ًၰය߈ᎃ 2߄ Ǻྍቚ໒ႝηԏ຤ًၰ኱ྗբ཰ำׇ)    

    

ႝηԏ຤ًၰය߃Ȑ95 ԃȑࡌ࿼ኧ 
Ьጕًၰኧ 

 Π ч΢ࠄ
 

ԏ຤ઠ  ໨Ҟ 
ԏ຤ًၰኧ 

 Π ч΢ λًࠠ εًࠠ λًࠠ εًࠠࠄ

ླྀఘԏ຤ઠ   

Ȑ୯΋ 71.4ȑ 
14 3 3 1 1 1 1 

  ӟٚԏ຤ઠ

Ȑ୯΋ 162.6ȑ 
14 3 3 1 1 1 1 

ᓪԏ຤ઠࡕ  

Ȑ୯Ο 122.5ȑ 
18 3 3 1 1 1 1 
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 xv 

    

ಃΟകಃΟകಃΟകಃΟക    ࣴ؁زᡯᆶࣴزБ؁زࣴݤᡯᆶࣴزБ؁زࣴݤᡯᆶࣴزБ؁زࣴݤᡯᆶࣴزБݤ    

    

    

ҁࣴزх֖:ۓကࣴزጄൎǵ༼᏾࣬ᜢࣴزǵࡌҥှ،ኳࠠǵԏ໣ၗ਑ǵኳᔕჴᡍǵ

่ፕ฻6ঁ؁ᡯǴࣴࢬزำӵΠკ܌Ң: 

 

 

 

    

    

    

    

    

    

    

კ2 ࢬำკ 

 

 

 

 

 

 ጄൎزကࣴۓ

༼᏾࣬ᜢࣴز 

 ҥှ،ኳࠠࡌ

ԏ໣ၗ਑ 

ኳᔕჴᡍ 

่ፕ 
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 ጄൎزကࣴۓ3.1

฽ܭޣ୯ၰ΋ဦ೷ᐏԏ຤ઠᐏ୍ܺǴزࣴࡺၗ਑ኧᏵа೷ᐏԏ຤ઠزࣴࣁጄൎǴࡌ

ҥϐኳࠠё፾ҔܭӚԏ຤ઠǶҞ߻ଯೲϦၡֽаETCًၰ٬Ҕ౗բࣁቚ೛ETCًၰޑ኱

ྗǴջ၀ԏ຤ઠȨ྽λًࠠႝηԏ຤ًၰϐ೯Չໆऩၲᔼၮࠨऊϐቚ໒ًၰচ߾ೕጄǴ

ளаቚ໒ႝηԏ຤ًၰǶႝځηԏ຤ًၰ৒ໆೕጄࣁ:λًࠠႝηԏ຤ًၰϐ୍ܺ৒ໆ

а၀ًၰ஑ឦًᅿϐႫࢬکໆ(፶ԛ/ًၰ-λਔ)௢՗Ǵࠨځऊೕጄ௦Ҕ1,600(፶ԛ/ً

ၰ-λਔ) ೱុٿλਔೱុٿϺ܈΋ຼѳ֡Ӿঢ়୍ܺࢬໆၲ1,200ډ(፶ԛ/ًၰ-λਔ)

а΢Ǵ܈྽ႝηԏ຤ًၰϐѳ୍֡ܺࢬໆၲډ၀ԏ຤ઠᕴ೯Չໆϐ16%а΢Ǵೱុၲ5

Ϻ1ঁܭ܈Дϣр౜15ϺਔǴаӚԏ຤ઠൂࣁՏǴຎ၀ԏ຤ઠჴሞًࢬໆᄤًၰѳᑽӢ

નǴ೴؁຾Չቚ໒ႝηԏ຤ًၰ[5]Ƕȩ໻аൂ΋చҹΠǴ৮ค៝ݤϷҔၡΓջਔᒧ᏷ǵ

๓ԏ຤ઠ୔᏾ᡏᕮਏಖཱུҞׯԋၲݤǴ຾Զคࢬᅉًۯ೷ԋϐ܌฻ፄᚇӢη܄ᒱᆕࢬً

኱Ƕ 

٩೷ᐏԏ຤ઠઠϐًၰଛ࿼ϷҬ೯੝܄Ǵ٩྽ਔϐًࢬໆ຾Չ಍ीϷϩ݋Ǵ٠аό

ӕय़ӛ಍ी၀ԏ຤ઠଛ࿼Ϸፓኘࡕ߻ϐ୍ܺНྗǵ฻ংً፶ࡋߏǵၸઠ୍ܺਔ໔฻Ǵϩ

᏾ᡏکໆࢬჹ٬ҔETCҔၡΓϷΓπԏ຤ҔၡΓϐቹៜϷჹ᏾ᡏԏ຤ઠًࡕ߻ኳᔕ݋

৒ໆቹៜႣ՗Ƕ 
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კ3  ԏ຤ઠًၰଛ࿼კ 

а೷ᐏԏ຤ઠٯࣁǴࠄчԏ຤ًၰଛ࿼Ӛࣁεًࠠ2ঁǵλًࠠၰ5ঁǴځύ٬Ҕλ

ًࠠӣኧ౻஑Ҕًၰ3ঁǵ౜ًߎၰ1ঁǵETCًၰ1ঁȐӵკ3܌ҢȑǴќԖࠄчӚ1ঁ

ԏ຤ߡၰࢬًٮໆεਔǴ౧ှҬ೯Ᏹ༞ፓኘًၰҔǴᕴӅ16ًၰ(ࠄчӚ8ًၰ) Ƕ 

 

3.2༼᏾࣬ᜢࣴز 

ᆕᢀ୯Ѧႝηԏ຤س಍ೌמޑεཷёϩࣁ஑Ҕอຯᚆ೯ૻ(Dedicated Short Range 

Communication, DSRC)س಍ًک፶ۓՏس಍(Vehicle Position System, VPS)аϷቹႽԏ຤

ȐVideo TollȑΟᅿ׎ԄǴDSRCΞϩࣁ༾کݢआѦጕٿᅿس಍Ǵ೭ٿᅿനख़ाޑৡ౦

൩ࢂǺ༾ݢёӭًၰԾҗࢬфૈǴԶआѦጕҞ߻ѝૈ଺ډୀෳЬጕًၰ,ځд࣬ޣٿৡ

όᇻǶ 

٬Ҕ༾ႝࣁुݢηԏ຤ޑ୯ৎ኱ྗԖВҁǵᐞࢪǵу৾εǵऍ୯ǵύ୯ǵኻࢪ฻ӦǶ

ᗬ୯,Ѡ᡼,ଭٰՋ٥,೿٬ࢂҔआѦጕुႝࣁηԏ຤ޑ୯ৎ኱ྗǶВҁԾՋϡΒɄɄɄ

ԃΟДଆჴႝࡼηԏ຤Ǵ௦ҔකьԄًޑ΢ൂϡ(On-board Unit, OBU)Ǵ᏾ӝᏤૐǵᇟ

ॣᏤЇ฻ߕуфૈǴՠး೛ԋҁӢԶගଯǴOBU୧ሽऊѤԿϖ࿤ВჾǴҔၡΓ߾ѝᜫЍ

бВჾ΋࿤ϡǴӼးཀᜫեပǴ೷ԋႝηԏ຤දϷ౗ࡐեǴ5ԃံ۬ࡹࡕշး࿼OBUࡕ,

ωِೲගଯදϷ౗,ёـOBUሽ਱ஒԋႝࣁηԏ຤௢ቶޑᜢᗖǶ 

ଭٰՋ٥Ψа҇໔ୖᆶ׫ၗБԄǴӧ೽ϩଯೲϦၡ௦ҔआѦጕس಍ჴႝࡼηԏ຤,

όၸǴමჴӦୖೖޑଯೲϦၡֽΓ঩߄ҢǴଭٰՋ٥௦ҔआѦጕǵ༾ݢϷڇь฻ӭᅿس

಍ԏ຤Ǵ೷ԋҔၡΓӼးً΢ൂϡޑཀᜫόଯǴЪ࿶ᔼ཰٠ޣ҂ठΚගϲ୍ܺ৒ໆ,೷

ԋႝηԏ຤คݤวචਏ੻Ǵॶள୯ϣॷ᜔[4]Ƕ  

 

 ҥှ،ኳࠠࡌ3.3

ύճҔΑProModel೬ᡏزǴӧࣴ׎ၮբ௃ޑӧԏ຤ઠࢬଯೲϦၡًޑΑኳᔕ੿ჴࣁ

଺ࣁኧᏵኳᔕޑਡЈǶProModel೬ᡏࢂ΋঺фૈ࣬྽மЪ৒ܰ٬Ҕޑၗ਑ϷკࠠᏤӛس

಍ኳᔕ೬ᡏǴѬගٮኳಔȐModuleȑޑᢀۺϷᏹբБԄᡣ٬Ҕޣёቸޑ܄೛ीӭᅿғ
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 xviii  

ǴٰඓඝݩރޑໆࢬշႣෳ҂ًٰڐٰೌמаճҔԜኳᔕ܌Ƕ݋಍٠຾ՉኳᔕϷϩسౢ

ёૈวғ่݀ޑǶ 

ProModel೬ᡏගٮΑΓ܄ϯޑᏹբϟय़ᕉნǶѝाճҔᗖዬྖ܈ႵਥᏵфૈ໨ҞǴ

ᒧ᏷٬Ҕ܌ޣሡࡌҥޑπڀǵπբϡҹϷᏹբ೛ۓǴ൩ёаᇸᇸ᚞᚞ӧόሡाኗቪҺՖ

ำԄΠǴֹԋ΋ঁس಍ኳᔕޑᕉნǶӧኳᔕ่ࡕ״ǴஒኳᔕኳԄ܌ሡ࣬ޑᜢၗ਑ᇙԋൔ

ၰًࡕǴٰჹ౜ӧଯೲϦၡֽ೷ᐏԏ຤ઠ౜Չًၰଛ࿼ᆶፓ᏾ݤБ݋ǴӆճҔ಍ीϩ߄

ଛ࿼ౢ܌ғޑቹៜǴ຾Չڗளന٫ϯϩ[11]݋Ƕ 

 

3.4ԏ໣ၗ਑ 

٩Ᏽჴሞෳໆ೷ᐏԏ຤ઠً፶࿶ၸӚًၰϐ࣬ᜢኧᏵ(ӵკ4)Ǵ྽ً፶຾Εԏ຤ઠ

ϩࢬၰଆᗺډԏ຤౻ߜȐຯᚆ200ϦЁȑ܌ሡ޸຤ޑਔ໔Ǵ٩ჴӦෳໆኧᏵځ؃ѳ֡ॶ

 Ǻࣁ

1.ႝηԏ຤ًၰ܌ሡਔ໔14樾-1(ࣾ/፶)Ƕ 

2.ӣኧ౻஑Ҕၰ܌ሡਔ໔18樾-2(ࣾ/፶)Ƕ 

3.౜ًߎၰ܌ሡਔ໔18樾-3(ࣾ/፶)Ƕ 

՗ीً፶຾Εόӕԏ຤౻ߜǴவ຾Ε౻ֹډߜԋԏ຤܌ሡ޸຤ޑѳ୍֡ܺਔ໔Ǵ٩ჴӦ

ෳໆኧᏵځ؃ѳ֡ॶࣁǺ 

1. ႝηԏ຤ًၰ1.4(ࣾ/፶)Ƕ 

2. ӣኧ౻஑Ҕၰ3.1(ࣾ/፶)Ƕ 

3. ౜ًߎၰ6.7(ࣾ/፶)Ƕ 

11 



 xix 

     

კ4  ԏ຤ઠѳय़კ 

 

ӧҬ೯੝܄ϩ݋Бय़Ǵ௦Ҕԏ຤ઠً፶ԏ຤ीኧس಍99ԃ1ДԿ8ДޑҬ೯ໆၗ਑Ǵ

಍ीрλًࠠҬ೯ࢬໆϩଛࣁȐӵკ5ȑǺ 

1. λً౜ߎ՞14.69%Ƕ 

2. ӣኧ౻՞56.08%Ƕ 

3. λًETC՞29.23%Ƕ 

 

 

 

 

 

 

 

 
 

 

კ5 ԏ຤ઠλًࠠҬ೯ࢬໆϩଛ 

 

 

14.69%

56.08%

29.23%

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

λً౜ߎ ӣኧ౻ λًETC

ϩࢬၰଆᗺ 北 

南 
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 xx 

җ 95 ԃ 2 Д໒ۈჴႝࡼηԏ຤ًၰаٰǴ٬Ҕ౗வ 95 ԃޑ 14.50%ගଯډ 99 ԃޑ

38.92%(ӵკ 6)Ǵᒿ๱ႝηԏ຤ًၰ٬ޑҔ౗ޑቚуǴᗨё຾΋؁Ԗਏගܹၰၡၮᒡܺ

୍НྗǴՠ౜໘ࢤӧషӝԄԏ຤ύǴԏ຤ًၰኧϷଛ࿼ࢂց཮،ۓҬ೯ໆ໩ᄣᆶᏞ༞?

᠙ܭଯೲϦၡၗྍԖज़ǴӵՖਥᏵҔၡΓሡ؃ᆶ࿶ᔮਏ੻฻ӢનǴԖਏଛ࿼ԏ຤ઠ୔ϐ

ႝηᆶΓπԏ຤ًၰǴΨࡐࢂख़ाزࣴޑϐ΋Ƕ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

კ6  95ԃԿ99ԃETCًၰࢬໆ 

 

Ӛԏ຤ઠεًࠠޑҬ೯ໆѳ֡՞၀ᕴҬ೯ໆ20%ѰѓǴਥᏵ಍ीεًࠠႝηԏ຤ً

ၰ٬Ҕ౗ςၲډᕴҬ೯ໆ15.62ޑ%(ӵკ7)Ǵ٬Ҕ౗ςௗ߈ႫکǴ܌аόᆅஒٰεًࠠ

ႝηԏ຤ً፶٬Ҕ౗ӆගଯΨό཮ӆቚ෧ًၰኧǴӢԜӧ҂ٰёૈቚ෧ًޑၰаλًࠠ

Γπԏ຤ࣁεًࠠETCًၰǴќ1ঁࣁѝ೛࿼2ঁًၰȐ1ঁۓڰς࿶ࣁЬǴεًࠠ፶Ӣࣁ

ًၰȑ܌аӧࣴزύѝଞჹλًًࠠၰ຾ՉኳᔕǶ 

 

 

 

 

14.50%

21.94%

31.02%

35.49%
38.92%

0.00%

5.00%

10.00%

15.00%

20.00%

25.00%

30.00%

35.00%

40.00%

45.00%

95ԃ 96ԃ 97ԃ 98ԃ 99ԃ
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კ7  95ԃԿ99ԃελًETCًၰࢬໆ 

 

ӧҬ೯ໆϩਔᡂϯύǴ಍ीԏ຤ઠ؂ຼǵ؂Вǵ؂λਔ೯ՉໆǴаᢀჸځᡂϯ௃׎Ǵ

җკ8ǵკ9ǵკ10ϩਔᡂϯύǴё࣮рҬ೯ໆϐӾঢ়ਔࢤᆶᚆঢ়ਔࢤǴӆځ٩Ҭ೯੝܄

଺ًࣁၰቚ෧Ϸፓኘ٩ᏵǶ 

 

კ8 99ԃ8Дҽѳ֡؂ຼҬ೯ໆ 

23.30%

15.62%

20.67%

16.03%

9.60%

5.65%

14.82%14.98%

12.34%

8.85%

0.00%

5.00%

10.00%

15.00%

20.00%

25.00%

95ԃ 96ԃ 97ԃ 98ԃ 99ԃ

λًࠠ εًࠠ
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კ9 99ԃ8Дҽѳ֡؂В؂λਔ(чӛ) 

 

 
კ 10 99 ԃ 8 Дҽѳ֡؂В؂λਔ(ࠄӛ) 
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 xxiii  

3.5ኳᔕჴᡍ 

ᆶ҂ٰݩ௃ࢬჴሞًޑ߻ଯೲϦၡԏ຤ઠҞܭǴჹݤኳᔕჴᡍࣁݤБޑ௦Ҕ܌زࣴ

ଛ࿼ԏ຤ًၰޑࡕႣ՗௃ࡌٰݩҥ΋ঁჴᡏኳ Ǵࠠ٠٩ᏵӚᅿόӕޑଷۓచҹᆶёૈރ

ਔᐒᆶޑፓኘًၰ܈ၰଛ࿼ًޑ҂ٰԏ຤ઠԖਏٮǴаග݋ǴаኳࠠБԄ຾Չჴᡍϩݩ

ًၰኧ،฼ਔ଺ୖޑԵ٩ᏵǶ 

ኳࠠ೛ीБय़ǴճҔΟঁёᡂኧٰኳᔕԏ຤ઠၸઠ௃׎Ǻ 

ًၰኧ(ёᡂ) , Ҭ೯ࢬໆ(ёᡂ) , Arrivals ઠ୔ӭϿਔ໔(ࣾ)຾Ε΋೽ً(ёᡂ)Ƕࡰ

ًၰኧଛ࿼(ETC ًၰ=1ǵӣኧ౻ًၰ=3ǵ౜ًߎၰ=1)ǴBuild / Locations೛ۓӵკ 11Ƕ

  
კ 11 ೛ۓ Locationsኳಔ 

 

Ҭ೯ࢬໆϩଛԭϩК(а 99 ԃ 1 ДԿ 8 Дၸѳ֡ၸઠҬ೯ໆୖࣁኧ)Process/Rule

೛ۓӵკ 12ǶՉًਔ໔ǺՉًຯᚆࣁ 200 ϦЁϩࢬၰՉًೲࡋԿ౻ߜϷԏ຤ֹԋ܌໪

ਔ໔೛ۓǶ 

1.Wait_ETC  wait u (15,1)Ǻջ؂΋೽ًவ 200 ϦЁϩࢬၰՉًೲࡋԿ౻܌ߜ໪ਔ

໔ࣁ 14~16Ƕ 

2.Wait_ticket  wait u (18,2)Ǻջ؂΋೽ًவ 200 ϦЁϩࢬၰՉًೲࡋԿ౻܌ߜ໪

ਔ໔ࣁ 16~20 ࣾǶ 

3.Wait_cash  wait u (18,3)Ǻջ؂΋೽ًவ 200 ϦЁϩࢬၰՉًೲࡋԿ౻܌ߜ໪ਔ

໔ࣁ 15~21 ࣾǶ 
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4.Wait_ETC  wait e (2)Ǻջ؂΋೽ًவ຾Ε౻ډߜԏ຤ֹԋՉًೲ܌ࡋ໪ਔ໔ࣁ

2 ࣾǶ 

5.Wait_ ticket  wait e (3.8)Ǻջ؂΋೽ًவ຾Ε౻ډߜԏ຤ֹԋՉًೲ܌ࡋ໪ਔ໔

ࣁ 3.8 ࣾǶ 

6.Wait_ cash  wait e (6.7)Ǻջ؂΋೽ًவ຾Ε౻ډߜԏ຤ֹԋՉًೲ܌ࡋ໪ਔ໔

ࣁ 6.7 ࣾǶ 

 

კ 12 ೛ۓ Process/Ruleኳಔ 

 

ArrivalsǺࡰઠ୔ϩࢬၰӭϿਔ໔(ࣾ)཮຾Ε΋೽ً(ёᡂ)Ƕ 

1,500፶ࣁໆࢬ؂2.4ࣾ຾Ε΋೽ً,΋ϩដё຾Ε25೽ً,΋λਔᕴً:ٯ Ƕً࣬ ϸޑ,

ӵ݀؂λਔًࢬໆࣁ 2,000 ೽,߾ीᆉࣁ 2,000 ନа 60 ϩដǴ฻ܭ΋ϩដ຾Ε 33.3 ೽

ً,ӆа 60 ࣾନа 33.3 ฻ܭ 1.8 ࣾ຾Ε΋೽ًǴ೛ۓӵკ 13Ƕ 

17 



 xxv 

 

კ 13 ೛ۓ Arrivals ኳಔ 

 

Simulation options೛ۓਔ໔ൂՏࣁȹࣾȹǴsecond Run hours೛ࣁۓ 60 ϩǴᏹբၸำӵ

კ 14Ƕ 

 
კ 14 ೛ۓ Simulation optionsኳಔ 
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 xxvi 

Simulation/ save& run ӧ೛ۓӳኳᔕ܌ሡኧᏵࡕջё຾Չჴᡍӵკ 15Ƕ 

 

კ 15 Simulation/ save& rum 

 

೛ۓӳኳಔ܌ሡኧᏵࡕǴ࿶ၸӭԛኳࠠჴᡍ܌ᒡрޑၗ਑Ȑӵკ 16ȑǴ٬Ҕԏ຤ઠ

ً፶ԏ຤ीኧس಍ޑҬ೯ໆᆶኳࠠౢғޑҬ೯ໆ଺КჹǴפрኳࠠᆶჴሞҬ೯ໆനௗ߈

ၗ਑຾Չ಍ीϩޑёᡂኧᏵ଺ჴᡍǴஒᒡрޑջёճҔόӕࡕന٫ϯࣁॶǴԜਔኳࠠޑ

 Ƕ݋

 

კ 16 ኳࠠჴᡍ่݀ 
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 xxvii  

࿶ၸෳ၂่݀ӵ߄ 3ǴӧႝηًၰჴሞҬ೯ໆᆶኳࠠҬ೯ໆৡ౦ኧໆࣁ 13 ፶Ǵৡ

౦ԭϩКࣁ 2.89%Ǵӣኧ౻ًၰჴሞҬ೯ໆᆶኳࠠҬ೯ໆৡ౦ኧໆࣁ 23 ፶Ǵৡ౦ԭϩ

Кࣁ 2.83%Ǵ౜ًߎၰჴሞҬ೯ໆᆶኳࠠҬ೯ໆৡ౦ኧໆࣁ 10 ፶Ǵৡ౦ԭϩКࣁ 4.24%Ƕ

ӧ܌Ԗޑ௃ݩΠ೿ᡉҢ೭ঁኳᔕኳࠠޑё᎞[6]܄Ƕ 

 

߄ 3 ჴሞҬ೯ໆᆶኳࠠҬ೯ໆৡ౦ϩ݋ 

ًၰ ჴሞҬ೯ໆ ኳࠠҬ೯ໆ ৡ౦ኧໆ ৡ౦ԭϩК 

ႝηًၰ 450 437 13 2.89% 

ӣኧ౻ 812 835 23 2.83% 

౜4.24% 10 226 236 ߎ 
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 xxviii  

ಃѤകಃѤകಃѤകಃѤക    ჴຓᆶϩ݋ჴຓᆶϩ݋ჴຓᆶϩ݋ჴຓᆶϩ݋    

    

ҁࣴزஒࣴ؁زᡯᆶࣴزБݤύϐ 3.5 ኳᔕჴᡍ܌೛ޑۓኳಔኧᏵǴ٩Ᏽًၰኧޑ

ଛ࿼ኧໆᆶًࢬໆϷၲډਔ໔ޑಔԋٰኳᔕԏ຤ઠၸઠ௃׎Ǵஒኳࠠ܌ᒡрޑኧᏵ຾Չ

಍ीϩ݋Ƕ 

 

4.1 ԏ຤ઠ౜Ԗًၰኳࠠၮ୏ኳᔕ 

 
კ 17 ԏ຤ઠ౜Ԗًၰኳࠠၮ୏ኳᔕ 

౜Ԗًၰ౜Ԗًၰ౜Ԗًၰ౜ԖًၰኳࠠኳࠠኳࠠኳࠠǺǺǺǺ    

(1)ETCًၰኧ 1 ঁ 

(2)ӣኧ౻ًၰኧ 3 ঁ 

(3)౜ًߎၰኧ 1 ঁ 

ᡂኧǺArrivals ӭΦ཮Ԗ 1 ೽ً຾Εس಍Ǵջ؂ϩដԖӭϿ፶ً຾Εس಍Ǵҭջًࢬໆ

 Ǻ፶/λਔǶࣁ

Ᏹ༞ۓကǺаଯೲϦၡֽ౜ԖೕጄǴ܌Ԗًၰ฻ংጕຬၸ 50 ϦЁ(ऊ 10 ፶ً)ਔǴᆀϐǶ 
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 xxix 

 

߄                 4 ౜Ԗًၰኳࠠኳᔕ่݀ኧᏵ಍ी߄       (ൂՏ:ً፶ኧ)                

        ໆࢬً

ًၰኧ 
1500 1500 1500 1500 ፶፶፶፶(2.4)    1111800800800800 ፶፶፶፶    (2ࣾ)    2400240024002400 ፶፶፶፶(1.5ࣾ)    3600 3600 3600 3600 ፶፶፶፶(1 ࣾ)    

ႝηًၰ(1) 2 3 4 2 

ӣኧ౻(3) 4 5 7 9 

౜51 6 1 0 (1)ߎ 

 

җ߄ 4 ಍ीኳᔕ่݀ёޕǴ྽ًࢬໆ؂ၲډλਔ 3600 ፶ਔǴ౜ًߎၰ฻ংࡋߏς

ຬၸ 50 ϦЁ(΋೽ً 5 ϦЁीᆉऊ 10 ፶ً)Ǵ฻ংጕ΢Ԗ 51 ፶ًӧྗഢ೯ၸԏ຤ઠǴ

ςຬၸଯೲϦၡֽޑᏱ༞ۓကǴႝࡺηًၰًၰኧ 1 ঁǵӣኧ౻ًၰኧ 3 ঁǵ౜ًߎၰ

ኧ 1 ໆࢬ৒યًݤଛ࿼Ǵςคޑঁ 3600 ፶/λਔǶԜਔᔈᡂً׳ၰଛ࿼Ƕ 

 

4.2ԏ຤ઠፓ᏾ًၰၮ୏ኳᔕ 

    

კ 18 ԏ຤ઠፓ᏾ًၰኳࠠၮ୏ኳᔕ 

ፓ᏾ًၰኳࠠǺ 

(1)ETCًၰኧ 1 ঁ 

(2)ӣኧ౻ًၰኧ 2 ঁ(෧Ͽ 1 ঁ) 

(3)౜ًߎၰኧ 2 ঁ(ቚу 1 ঁ) 
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߄                 5 ፓ᏾ًၰኳᔕ่݀ኧᏵ಍ी߄               (ൂՏ:ً፶ኧ) 

         ໆࢬً

ًၰኧ 
1500150015001500 ፶፶፶፶(2.4)    1800180018001800 ፶፶፶፶(2ࣾ)    2400240024002400 ፶፶፶፶(1.5 ࣾ)    3600360036003600 ፶፶፶፶(1 ࣾ)    4000000000000 ፶፶፶፶(0.9 ࣾ) 

ႝηًၰ(1) 0 1 3 4 4 

ӣኧ౻(2) 6 8 6 11 34 

౜3 1 1 1 0 (2)ߎ 

 

җ߄ 5 ಍ीኳᔕ่݀ёޕǴ྽ًࢬ፶ၲ؂ډλਔ 3600 ፶ਔǴᗨฅӣኧ౻ًၰ฻ং

ጕςຬၸ 50 ϦЁ(΋೽ً 5 ϦЁीᆉऊ 10 ፶ً) ฻ংጕ΢Ԗ 11 ፶ًӧྗഢ೯ၸԏ຤

ઠǴՠ౜ًߎၰё଺ࣁӣኧ౻ًၰϐᡂ೯Ȑ࡭ӣኧ౻ё೯Չ౜ًߎၰȑǴࡺ ETC ًၰኧ

1 ঁǵӣኧ౻ًၰኧ 2 ঁǵ౜ًߎၰኧ 2 ໆࢬଛ࿼Ǵϝё৒યًޑঁ 3600 ፶/λਔǶ܌

аፓ᏾ًၰଛ࿼БԄၨᓬܭ౜ԖኳًࠠၰǶ 

྽ًࢬ፶ၲ؂ډλਔ4000፶ਔǴӣኧ౻ًၰ฻ংጕςຬၸϼӭǴሡाቚ໒1ঁλࠠ

ًًၰٰ౧ှҬ೯ǴԜਔԏ຤ઠஒёעεًࠠፓኘԋεǵλًࠠӝًٳၰٰှ،Ꮮ༞ރ

 Ƕݩ
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 xxxi 

    

ಃϖകಃϖകಃϖകಃϖക    ่ፕ่ፕ่ፕ่ፕ    

    

ҁࣴزख़ᗺ๱ख़ܭჴࡼӄय़ႝηԏ຤س಍߻Ǵ౜໘ࢤӧషӝԄԏ຤ύǴӵՖਥᏵҔ

ၡΓሡ؃ᆶ࿶ᔮਏ੻฻ӢનǴԖਏଛ࿼ԏ຤ઠ୔ϐႝηᆶΓπԏ຤ًၰǴа؃рׯځ๓

ӧԜزԵǶҁࣴୖޑ಍ਔس҂ٰ،฼ᆶ೛ीཥٮǴаග݋຾Չϩݩރ๓ׯځǴ٠൩ݩރ

ᘜયрΠӈ൳ᗺ่ፕǺ 

1.ႝηԏ຤س಍(ETC)ࣁനԖਏ౗ޑԏ຤БԄǶ 

2.ԏ຤ًၰޑଛ࿼Ϸኧໆዴჴ཮ቹៜԏ຤ઠࢬًޑ߻ໆǶ 

3.Ԗਏًޑၰଛ࿼܈ፓኘًၰёаׯ๓Ҭ೯Ꮮ༞ޑ௃׎Ƕ 

4.ԜኳࠠΨёᔈҔࢬًܭໆϿǴ၀ӵՖᕭ෧ًၰኧа࿯࣪ԏ຤ઠΓΚϷ࿶຤Ƕ 

ᒿ๱ႝηԏ຤ًၰ٬ޑҔ౗ޑቚуǴ҂ٰΨёճҔԜኳᔕ຾ՉՖਔ၀଺ႝηًၰኧ

 Ƕ݋ቚуᆶΓπًၰኧ෧ϩޑ
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