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Evyopiotieg

®Odavovtag oto mEpag TG TopovoNg OWMAMUATIKAG epyaciag Ba Mbela va
evyaploTom Beppud OAOVG TOVG GLVTEAESTEG oV Pondnoav yio TV eKTévNon NG

gpyaciog avtmg.

H avdBeon tov ovykekpipuévovr Oépatog  amd Tov vmevBuvo Kabnynt g
SmlopoTikng pov gpyaciog k. Nwkoéhoo HA00 kaBdg ko emideiEn vmopovng,
dudBeong oAAd Ko M Tapoyn XPNOY®V GLUPOVA®Y Kot VTOJEIEEMY €K HUEPOVG TOV

OmOGTOVV TO HEYOADTEPO HUEPOG TV ELYOPIGTIAV LLOV.

[MopdAAnio €vyOPIOT® TOLG JKOVG HOL avOPOTOLS OMO TO OIKOYEVELWNKO LOV
nepdAlov  yuoo v MOwn kol VMK vrootpiEn yopig v omoio dev Ba elya

KATAPEPEL VAL OLOKANPDOC® VAV TOGO ETOIKOOOUNTIKO Kol TAOVGL0 KOKAO GTOVdM®V.
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Iepidnym

H mapovoa dSuthopatikni epyacio ekmoviOnKe 6To TAOIGLO TG ATOKTIONG TOV LUETOTTUYLOKOD
dumidpotog <=llpocopoinon & Zyedaopog Epyov TTolttucod Mnyovikod kot €xel cov
OVTIKEIIEVO VO TOPOVCIACEL Kol VO EEEPEVVIGEL AETTOUEPMG TOVG KVKAIKOVS KOUPOLS e

daympiopd kuklopopiog (turbo roundabouts).

Y10 Kepdrawo 1 <=Eioaynyn-Opiopoiz divovior ot Pacikoi opiopol Tov KUKMKOV KOUPmV
turbo, yiveton o 1otopikn avadpoun Kot ovaAdovTat ot S1ipopot TOTOL Kot YOPUKTNPIGTIKE
avtov. Eniong yivetar avapopd oty twpwvh kotdotacn g Evpdnng kot tov kKdopov aArd
kot ™G EAAGOOC, oTig cuvOfkeg MG COOTAG €YKATAGTOONG KOl TO TAEOVEKTNLOTO VO

KAEIVOUV TO GLYKEKPIUEVO KEPAAMLO.

Y10 Kepdhawo 2 «Kpirfpue kot ovdlvon tov turbo kvkdikev kopPovi avaddetol m
dtdtkacio oxedloaoUod TOV KUKAIKOV KOUP®V e O1Gypaplo. pong, YIVETOL avapopd otnv
Ye®UETPia, TOV TPOTO VTOAOYIGUOV TNG YOPNTIKOTNTUG YPNCLOTOIOVTOS Odpopa LOVTEAL
ov &yovv avamtuydel, vroroyileTon M enmidpaon tov meldv, ol KaBvoTEPNGELS Kot ToL UMK
ovpoVv, ocvveyiletor pe v Pertinon g acEAAES CAAL KOl TOVG TOTOVG ATVUYNUATOV Kot

TEAEUDVEL LE TOV DTOAOYIGUO TNG TOYVTNTOS TNG O GUVTOUNG SLAdPOUNG GTOV KOUPO.

Y10 xepdhoro 3 << Qeswpnrikég HeléTeg TV turbo KukAMKaOV kOuPovi mapovotdleTor pio
obykplon evog turbo kuikhikod kouPfov w’ évav couPotd dmAng Ampidag pe oxomd vo
EVTOMIGTOOV Kot Vo, Kortavonovv ot dtapopég tove. Emiong peletdtor n copmepupopd kot m
Gmoym TV odNydv Yoo Tovg turbo kvukhikovg kOUPovg Kal TEAOG KAgivel pe TV UeAéTn

EYKOTACTOONG ECMOTEPIKE N EEMTEPIKA UIOG AGTIKNG TEPLOYNG.

Y10 kepolao 4 <«<Efomhondg, onupovon kot empépovg otorxeia tmv turbo kukAikdv
KOUP@VE Tapovstdloviol ol TVaKideg KUKAOQOpPIag, 1 S1oypaUULGT) TOV 0d0GTPMUNTOS KoL
0 QOTIOUOG TOL OMOLTEITAL Yo €YKATACTOOT, ovveyiletal pe v vnoida dywpiopom,
KevTpikn vnoida oAld ko melodoPdoeic — modNAaTOdpOLOL Kol KAElvel pe To ornueio

TPOCEYYIGEMV, TA VIEPVYOUEVA SIAYMPLOTIKO A®PIdag Kot TV mapakaurtipio. 000 (bypass).

210 Ke@AAoo S5 “<AANOL O€iKTEC OMOSOTIKOTNTOCH OVOPEPETUL OTNV TEPPUALOVTIKY|
evatotnoia, yivetar VTOAOYIGHOG TG aéplag pomavong, cuveyilel pe v opoin pon oe
SlTaén ompdA Kol TI EMMTOCELS TOV POTEWVOV CNUATOOOTNCEWDY, KOl TEAEIDOVEL UE TNV

oTPapOTNTO KOt TNV Kivior HEYEAOD OYAIOTOG HECH GE KUKAKO KOpPOo turbo.
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Y10 KeQAAOO 6 < ZVUMEPACUATO- LVOTAGCELS Y10 TEPOUITEP®D EPELVOE: OVOADOVTIOL TO
cuumepdopate TOL PyNKav e TO TEPOS TNG EPYACiOG Kol YivovTal Ol amapaiTnTeS GUGTAGELS

Y10 TEPLGGOTEPT EPELVO GTO HEALOV.
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Abstract

This thesis has been prepared under the procedure for obtaining the Master’s Degree of
‘Simulation and Design of Civil Engineering’ and has as a main object to present and to
explore in details turbo roundabouts.

Chapter 1 “Introduction-Definitions” presents the basic definitions of turbo roundaboutc
followed by a historical reference and analysis of the different types and characteristics of
turbo roundabouts. Followed by a report on the current situation in Europe, around the globe
as well as in Greece and the conditions of appropriate use. Finally, a discussion of the

advantages closes the chapter.

Chapter 2 “Criteria and analysis of turbo roundabouts” analyses the roundabout design
procedure by using a flow chart, followed by a report about geometry, the capacity
calculation using different models that have been developed, the pedestrian impact
calculation, the delays calculation and the queue length calculation. Furthermore, this chapter
refers to safety improvements, the types of accidents and finally closing by calculating the

fastest path vehicle speed.

Chapter 3 “Theoretical studies of turbo roundabouts” presents a comparison of a turbo
roundabout with a conventional roundabout to detect and understand their differences. This is
followed by a study of driver behavior and their opinion on turbo roundabouts. Finally, the

chapter closes with an installation survey within the outside of an urban area.

Chapter 4 “Equipment, signing and elements of turbo roundabouts” presents traffic signs,
road marking and lighting that is required for installation, followed by splitter island, central
island and pedestrian crossing-cycle lane and closes with the approaching area, raised lane

dividers and bypasses.

Chapter 5 “Other performance indicators” covers the environmental impact with a
calculation of air pollution, continues with a smooth flow in spiral array and the effects of
light signals and ends with the robustness and movement of a large vehicle within a turbo

roundabout.

Chapter 6 “Conclusion and further research” draws the conclusions from the work
undertaken in preparing this thesis and highlights areas of further research in the future that is

required.
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Kepdararo 1: Evcayoyq-Opiwopoi

Opwopde 1) Q¢ xvkhkoi xoépuPor turbo ovoudlovrar or devBetnuéveg ofdar
JCTOVPMCELS LE [o 1N Olooyion 1 HEPIKADS daoyioun KEVIPIKN vnoida Kot pe
oTPAA KUKAOQEOPLOKO SAKTOMO £YOVTag TPio 1 TEPLGGOTEP TUNUATO LE TOAAATAL

KEVTPO EEMTEPIKNG KOl ECMOTEPIKNG OLAUETPOV.

Opopdg 2) O turbo kvkhikoi kOuPot gival €va KavoTOUo o)EG10 TOANOTANG
Aopidag Kol OmOTEAOVLV £vav GUYKEKPUEVO TOUTO KLKAKOU kOpPov o6mov ot

KateLBiveoelg Kivnong eivat yopiopéveg o PLGIKES EEywpeg Awpideg.

Zynpa 1.1: Booikog kvrlikog kéufog turbo

¥tovug KLKAKOVUG kOpPovg Turbo n pon kivnong tov oynudtev akolovdeitol
EexwploTd aKOpo Kot Tpv TV €10000 6tov KOUPo datnpavtag EExwpn Awpida Ko’
O TV dpkeln HEco otov KOUPo aAAG kot kotd v ££000 TOLG Oam’ avtov. O

QLOIKOG S ®PIoUOS TV AOPId®V dlaKOTTETAL LOVO HEGO OE TUNUOTA EIGOO0V GTO
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Kvrhikoi koppor pe dwoywpiopo kvkiogopiag (Turbo roundabouts)

E0MTEPIKO TOV KO SLOUUOPPOVETOL OO EOIKA VIEPLYMUEVA OOYOPIOTIKA GTOlYEL

oV gumodifovv v aAlhayn Ampidoc.

Eixova 1.2 Yrepoywuévo, droywplotixd aroryeio.

O odnydc mpémel va amopacicet yio v koatevBuvorn €£0dov tov TPV amd TV
€16000 TOV 6TOV KOUPO N aKOUN 7o TPV TNG £10000V ToL. 'ETol 0pod amopaciotel n
Aopida EG6d0v Votepa dev pmopel va yivel aldayn g omdeoong aeod o turbo
KUKAMKOG kOpuPog amayopeber pntd 115 oAAayég tov Aopidwv kiviong otov
KUKAOQOPLoKO daxktOMo. Ot mbavég katevBivoelg péso otov KOUPBo oAAG Kot ot
mhavol €£odot oOlvovror amd mivakideg otnv €icodo evd ot odnyol mpémer va

kaBodnyohvrotl amd KatavonTeg mvakides Kot dtaypappicels enl Tmv opop®y.

Aopideg
£16000V:

Awpideg
e&ddov:

Zynpa 1.3 I1iBovog ovvovoouog e1600wV kot eE00wV evog kKukAikov koufov turbo:
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Kvrhikoi koppor pe dwoywpiopd kukropopiog (Turbo roundabouts)

Kevrpuki) vneido _tov turbo kvkikod kéufov: Eivar 1 vaepuyouévn ompdi

EMPAVELD TPOGIVOVL 6TO KEVIPO TOL KOUPOL YOp® amd v omoio cuviBwg dteEdyeton

N KvKAopopia.

Turbo pmhok: To ye®UETPIKO OYNUO TNG OTEPOEIOOVS TPOYLAC TPOKOTTEL O’ TNV

TaVTOYPOVN aVATTTVEN 000 €vBetv omelpdv KA pio pe tpio TUMHOTO KUKMK®OV
TOEMV LE CLUVEYOUEVEG LEYOUADTEPES OKTIVEC KO LE TO KEVIPO, TOVG GTA OPIOTEPA KOl G
Oe€1d amd TO YEMUETPIKO KEVTPO TOV OTEIPOEDOVS KUKAIKOV KOUPov. Kdbe amdiiion
péca otV aktiva Tpémel v’ avTiotoryiletol e HETATOMION TOV KEVIPOL NG TAV® GE
pia evbela mov ovoudletal AEovag PetdBeonc MGTE 1M OTEPA VO TAPAUEVEL GUVEYNC.
To dubypappor aVTO TOL GLYKEVIPMOVEL TIG GTEIPES AVTEG TAVE GTO TUNLO TOV AEOVOL

uetabeong Aéyeton Lmepoeldég tetpaywvo (Turbo block)

YkéA K6ufov: AmoteAovv Ta 001KA TUNHOTO pE TPOcPacn otov kOpPo To omoia

pmopovv va gtvar Tpia 1) T€ocepa 0AAY KoL TEPLGGATEPA VIO OPICUEVES GLVONKEC.

Nnoida dwympionov: Mo VTEpLYOUEVY EMPAVELD PE KPAOTEDD WLE GKOTO TOV

dtywpiopd g eloepyOueVng amd TV e&epyOpeVn KuKAOPopia, Vo S10YETEVEL KOl VOl
eMPPadVVEL TNV E1GEPYOUEVT KLKAOQOPIOL OAAG KOl VO TTPOCPEPEL YDPO OVOLOVIG

otovg melovg oL dracyilovv Tov dpopo e Vo GTAd.

AgkTOoMoc KukAo@opiog: H emedveio 0006Tp®UOTOG OGNV Omoio. TO. OYNUOTO

KwvoOvtal avtifeta kotd ™V @opd Tov Poroyl (APIoTEPOSTPOPA) YUP® O’ TNV

vneida Tov kOpPov.

Cpoppn  ew66d0v: Eivar 1 eykdpola  Slaypappion Tov 000GTPMOUNTOS TOV

YPNOLOTOlEITOL Yo Vo 0ploTel To onpelo €16600V GTOV JaKTOALO0 Kot Tomobeteitan

oTNV ££MTEPIKN TTEPIUETPO TOV OAKTLAIOV.

Eykdpoieg owfaceic mel@v Kol T0ONAOTOV: ATOITOOVIOL GE  OGTIKO TEPPAALOV

MoTE Vo eMTPETOLY TNV O1éAevo kot e AMEA.

Awnépemon tomiov: Otoav o kOUPOG avanTdcoeTol 68 AoTIKO TEPPAALOV LETAED

tov melodpopiov Kol TOL OAKTUVAIOL Om®G Kol €l TNG KEVIPIKNG VvNnoidog

onuovpyeitan poe {ovn xapniod mpoacivov mov olaywpiler tovg melovg amd ta
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Kvrhikoi koppor pe dwoywpiopo kvkiogopiag (Turbo roundabouts)

oyfquato eved KatevBovel tovg melovg vo  dwuoyicovv Tov  KOUPBo amd  Tig

npoPAremoueves SoPAoels, GVVEIGPEPOVTOS TAPUAANAL 6TV ueONTIKN TOL KOUPOV.

1.1 Iotopuc) avadpopr)

H 1¥éa tov xvukAikod koppov turbo avartoybnke to 1996 oty Olhavdio arnd Tov
Bertus Fortujin évav gpevvnti omd 1o mavemotiuo tov Delft mov otdyeve va Aoet
o TpoPAnuato Tov ovuPatodv KukAMkov KOuPov. H peyddn mpoxAnorm mov
OVTILETMOMIGE HTAV VAL aVOTTUEEL £V TOTTO KUKAKOL KOUPBOL He TOLAGYIGTOV TNV id1a
N HEYOADTEPN YOPNTIKOTNTA OO CVTAV TOV GUUPATOV KUKMKOV KOUPOV SmAng
Aopidag oAAG pe to {10 YOPOKINPIOTIKE ACQPOAEING OTMG £vOS KUKAKOS KOUPOG
pwovng Awpidac. O 1% wkukikodg kopPog turbo kotackevdotmke to 2000 oty
OMavdia, eved péypt to €tog 2007 Ntav Non o€ Asttovpyia 70. AAleC ydpeg OGS M
[ToAwvia, n Teppavia, n Toegyio, n Ovyyapia, T0 BEAylo aAld Kot xdpeg TG TPpONV
IMovykochafiag €xovv eQopUOGEL TOV GUYKEKPIUEVO TOTO KLKAKOD kOpPov. Amod
101€, TAVO amd 190 £pya kuklikav kopPov turbo viormomnkav otnv OAavdia evd
1N OAlavdkr| KuBépynon amo@doice vo unv Kotaokevdlel TAéov cupPatods Koppovg

Kot V1oBETNGE TOVE KLKAIKOVC KOUPBOLG turbo cav mhylo TpaKTiky.

1.2 XopaxtnpioTikd TmV KUKMKAOV kopfov turbo.

To kOpLa xopaKTNPLETIKA EVOC TUTIKOD KLKAIKOD KOpPov turbo sivar ta e€fc:

1) e tovAdyiotov pio €lcodo elocdyetor pia emmAéov Awpida KvkAopopiag oTov

SOKTOAMO TOV KOUPOL (XOPAKTNPIGTIKO YOPNTIKOTNTOS-IKOVOTNTAG).

2) Ot eogpyduevol odnyol mov mincstalovy Tov KOUPo mapoywpovV TPOTEPALITNTA TO

TOAD o€ 600 Awpideg KuKAOPOPIaG (YOPAKTNPIGTIKO AGPAAELNG).

3) Opoin pon KLVKAOQOPIOG OMOTEAECUO TNG GPTIOG EPOPUOYNG OLELPOEIOOVS

dtataéng ( xopoKTINPIOTIKO ACPAAELNS).

4) Ymepoyopéva Oapnkn Sloy®ploTikd GTOtXEl0l OmOTPEMOVY TOVG OVUTTOLOVOLG
odMyovg amd TNV OomOTOUN CAAAYNG APidag €vIOg TOL KOUPOL (YOPOKINPIOTIKO

0oQAAELNG).
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Kvrhikoi koppor pe dwoywpiopo kvkiogopiag (Turbo roundabouts)

5) Kdébe tpunfpa tov omelpogidovg koppov mepriapfdavet pio Awpida, mov extpénet gite

v gvbeia kKivnon eite v £€£000 amd TOV KVKAIKO KOUPO.

6) Ot £€0dot TovAdyIoTOV 800 GKEAMV Vo daféTovy dVo Awpideg (OPAKTNPLOTIKO

YOPNTIKOTNTOC-IKOVOTNTAG).

7) H Oodpetpog tov wOpPov dwatnpeitar  pukpr], onuovpyoviag PEATIOTNG

KOUTOAGTNTOG TPOYLES KIVNONG TV OYNUATOV (XOpOKTNPLOTIKO OGPAAELNG).
8) Ta okéAn mpoceyyicemg gival o€ 0pO1| yovia e TOV KOKAMKO KOUPO.
9) Ot mvokideg TAv® otV KEVIPIKN vnoida tpafodv v mpocoyn arn’ tov opilovra.

10) Bartéc €101kd dtopoppopuéves (OVEG TEPIUETPIKEA TG KEVIPIKNAG Vnoidag (aprons)
TapEXOVV ETOPKES EVPOGS Yo fapéa oyNUATA TOV EMBLLOVYV VO XPNGLOTOM GOV TOV

Kkoupo.

Ta mapamdve yapaktplotikd arnewkoviCovror oto oynua 1.4

Zynpa 1.4 Xopoxtnpiotikd koklikaov koufwv turbo

1.3 TYmor kvKMK®V képfov turbo.

Yrdapyovv opketoi TOMOL-mMOPOANOYEG TV KUKAMK®V  kOpPov  turbo  agov
dwpoppmvovtal oAAdlovtag tov aplBpd Awpidmv oty €lcodo kot ££000 TOVG GE
TPIOKEANG KO TETPUCKEANG. L€ TEPUTTAOGELS Kiviong YaUnAng £vtaong 1 vmoapén ovo
Aopid®Vv (€10000V-e£000V) 0ev e@apuoletal. AvTd amd TV UEPLA TNG AGPAAELNS TOV
nodnAdtn elvan mo apectd va yivel 610 Mo UIKPO OKEAOS ¢ povh Awpida. Avtiv

nroav kot 1 1" popen tev KukhMkdv KopPov turbo mov avartvydnke kol oty omoio
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Kvrhikoi koppor pe dwoywpiopo kvkiogopiag (Turbo roundabouts)

d00nke 10 Ovoua KUKMKOC KOUPog Tumov avyov. O GLYKEKPIUEVOS TOOG EYEL TO
YVOPIoHo 6Tl 0 apBIos TOV AWPId®V GTNV TAELPE TOV CKEADY SUPEPEL OO QVTOV
TOV KUKAKOU KOUPBOL KOl £TC1 GUYKOTOAEYETOL GTNV KOTNYopio TV KOPLOV TOT®V

TOV KUKAK®V KOuBov turbo agpol ypnoiporoteitat vpéwc.

‘Etot E&ympa amd tov TOmo ‘ovyd’, OA0L 01 GAAOL TOTTOL GLVAVTOVV TO. OTALTOVIEVOL
YOPOKTNPIOTIKA OOV 0 aplOpdg Tov Awpidwv ota 6kEAN avTamokpiveTonl 6€ aVTOHV
TOV €KA0TOTE KUKAMK®OV KOUP®V. 'ETol o1 d1dpopeg HopepES TV KUKMK®OV KOUP®V

turbo sivar;

Mze tpio N T€éooepa oKEAN

1) Kvxhkodg koppog tomov ‘avyov’

2) Baoikog kukhkdc kopupog turbo

3) Kvkhkog kopfog tomov ‘omipdi’

4) Kvrhkog koppog tomov ‘yovaro’

5) Kvkhkdg koppog tomov ‘pdtopa’ ( Arydtepo KoTAAANLOG Yo TPIGKEAT KOLLPO)

Mze tpio ok€An nodvo

1) KvkAikdg koppog tomov ‘da-TeTapévo yovato’
2) Kvihkog koppog tomov ‘Actépt’

Ot akdrovBeg poToypapies amekoviCovy TNV yOPNTIKOTNTO KOl TO CYNUOTO TOV

SAPOHPOV TOHTOV KUKMKOV KOuPmv turbo :
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Kvrhikoi koppor pe dwoywpiopo kvkiogopiag (Turbo roundabouts)

Zyjue 1.5 Toror kokdikadv kéufwv turbo (Fortujin 2009)
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Kvrhikoi koppor pe dwoywpiopo kvkiogopiag (Turbo roundabouts)

Zynpa 1.5.1 Toror kvxlikov kopfwv turbo (Fortujin 2009)
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Kvrhikoi koppor pe dwoywpiopo kvkiogopiag (Turbo roundabouts)

Zyniue 1.5.2 Toror kokdikadv kéufwv turbo (Fortujin 2009)

1.4 Kataotaon etnv Evponn kot Tov kéopo

2opeova pe o dedopéva Tov GLAAEXONKOV amd TO S1dTKTVO KOl GUYKEKPIUEVO.

a6 v oehida www.dirkdebaan.nl avtiv v otryun vadpyovv 435 kukAikoi koppot

turbo o6mov Ppickovtor dtouokopricuévol o€ 22 ydpeg otnv Evpdnn, Bopeia kot votia
Apepikr] aAld kot Notwow Aepikr). Ot meplocOTEPOL €ival KOTOGKEVAGUEVOL GTNV
OMovdia (324) yopo OTOV 0 GLYKEKPLUEVOS KLKAKOG KOUPog avamtuydnke ko
KOTOoKELAoTKE. AKOUn ydpeg pe a&loonueinto apBpd kukhkov koéppov turbo
elvar ot Tlodwvia 35, T'epuavio 12, XroPevia 12, Togyia 10 ko Ovyyopia 7.
Ymhpyovv ®wotOG0 KATOES OPOPES OTO TPATLTO. TOV EPOPUOLOVTOL OvVA YDPO.
Yvykekpyéva, n Feppavia ev aviiBéoetl tov mpodiaypapdv g OAlavdiog mov dev
TPOTE TIG VLIEPVYMUEVES Ol®PLOTIKEG vnoideg tomov curb (amd okAnpd
KOOVTGOVK) TOV AOPId®V £vIOg TOL KOUPOL OAAG TNV oA dtoypappion Kupiog yuo

NV S1EVKOAVVGT TOV EKYLOVIOTIKOV pnyavnudtov (Brilon 2011).

O axdAovbog mivakag Topovotdlel avoALTIKG TIC Ydpeg katl Tov apdud tov turbo

KUKAMKOV KOUPoV Tov Kataypaenkay émg Kot Tig 26 Maptiov 2017.
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Kvrhikoi koppor pe dwoywpiopo kvkiogopiag (Turbo roundabouts)

Xopeg Ap1Budc kukAk®v KouBwv turbo
Apoduma 4
Bélyo 2
eppavia 12
EcOovia 3
Ovyyopia 7
ABovavia 2
OMovdio 324
Avotpia 2
[ToAwvia 35
Pouvpavia 3
2loBevia 12
[omavia 2
Auepikn 3
Noto Appikn 1
Kovaddg 2
Toéyum Anuokpartio, 10
Kpoartia 4
Fyrom 1
Boovia 1
Meydin Bpetavia 1
TAoBaxia 3
AovEguPovpyo 1
>Hvolo: 22 435

Iivaxag 1.1 Xopeg kot opiOudg twv kokiikov koufiov turbo

1.5 Katrdotaon otnv EALGO0

Avotoymdc 1 EALGda dev drabétel akdpa kamolov kKukAkd koppo turbo. Ot omoteg
Bewpleg Yo TV KATOOKELT TOVG €xovv peivel og BempnTikd emimedo KabBMOG Kot 1
Kpion mwov pootilel v yopa pog wailel Kol avTv T0 POAO TG MOTE VO TNG EXEL
emrpéyel va avtoymviotel aAlec Evpomaikég yopeg ko pun. ‘Exovtag xatd vov v
e€EMEN g TEYvoAOYiag, TNV aENON TOV KOWOVIKGOV omtontnoemVy (modtnta (mng),
Kol TV peAdovtikny Peitioorn tov owovopkdv osdopéveov 1 EAAGda mpémer va
avartuyfel otov Topén aVTOV DOoTE Vo, PEATIOCEL 001K OGPAAELD, KLKAOPOPLOKN

wKavOTNTO. Kol TEPPOALOVTOAOYIKN TPOGOUPLOYY).
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Kvrhikoi koppor pe dwoywpiopo kvkiogopiag (Turbo roundabouts)

1.6 ZovOnkeg piog KaTaAAANG €YKOTAGTOONG

O kvKMkog kKOuPog turbo eivor o KatdAAnAn Aon oe meployés € amd aoTiKd
KEVTIPO OTOV VTLAPYEL EVOC KUPLOG Kol VOGS TAEVPIKOG OPOLOS OGOV apopd TNV £VIOON
NG KUKAOQOPLOKNG PONG. ATO TV GAAN €lvol KOTAAANAOG GE OGTIKY] TEPLOYN OV
eetaletal o kKOUPOC pe 600 €16600V¢ Kal dVO 6600V AALA Ba TpémeL va AvbBel TpdTAL

10 TPOPANUA TNG KIVNoNG OCQAAELNG TOV U1 00N YDV.
"Etot 0 kokhkdg kopPog turbo eivon pio katdAAnAn ADon 6TIG TEPIMTAOCELS TOV:

A) YQlotdpuevov KokAoQoplak®V GUUPOPNCE®Y Uiag AmPidac KUKAIKOD KOpPBov
(neyéBoug g e€mTepkng oKTivag) TOL emTpEmEL TV €papuoyn piog mpochetng
KUKAOQPOPLOKN G Awpidag Tpog Ta HEGA oV givat 1) KAADTEPT ETAOYN 1| LITAPYEL XDPOG
OV EMTPEMEL TV EQAPLOYN KATOL0G GAANG KUKAOPOPLOKTG Awpidag mpog ta £ mov

epappoletot AMyotepo piag Kot ivat o akpipn Avon.

B) Ymopyovodv xukAOQOPLOK®OV CUUEOPNGEMY €VOG KUKAKOV KOUPov OutAng

Aopidag.

I') Avaxotaokevmv pog KAUGOIKNG d10eTadpmong He TOAD LVYNAT KUKAOPOPLOKY|

GUHPOPNON.
1.7 MMgovekTipoTte TOV KUKMKAOV Koppov turbo.

Ot xvkAkoi kouPot turbo ypnoipomolodvial 6T HEPES HOG EVPEMG KOL EYOVV TO

aKOAOVOO TAEOVEKTIATA GE GYECT LE AAAOVG LOVTEPVOLG KLKMKOVS KOUPBOLG:

1) Meiwon ¢ toydTog 6TV €16000, péca otov KOUPo oA kot otnv ££000, évag
Tapdyovtag Tov Toilel ONUAVTIKO POLO GTNV YEMUETPIO TOV KUKAIKOL KOUPOL aAAd

KO GTNV 0GQAAELN TNG KLUKAOQOPIOG.

2) Meioon tov onueiov eumiokng. [apadeiypatog yapn and 16 evdg opdkevipov
KouPov 6v0 Awpidwv katePaivert oe 10 yo tov Pacikd kvkAkd koppo turbo

TPOGPEPOVTAG ETGL TPOGTAGIN 6TOVG TECOVC.
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Kvrhikoi koppor pe dwoywpiopo kvkiogopiag (Turbo roundabouts)

Yympo 1.6 Xoykpion onueiov sumhokig evog kokAikot kéufov dbo Awpidwv koi kokAikod
Kouflov turbo

Iivaxag 1.2 Znucio surlokig yia didpopa gion koufwv (Giuffre et al. 2009)

3) XoaunAd piocko TAELPIKNG GVYKPOLOTG 0pov glval TomofeTnuéva vITEpLYOUEVAL
J®P1oTIKA oL YWPilovv TV Kivnon TV oxNUATeV 6€ dpopeTIKES Awpides. ‘Exet

Kataypoeel T0cootd peimong g taEng tov 80%.

4) H yopntkdémmta tov KukAMKkov koppov turbo éyet kataypagel 25% £mog 35%

vyNAGTEPN AT’ OTL 01 KVKAIKOT KOPOL dSUTANG Awpidoc.

5) Meioon tov kabvotepfioemv. AQoD 1 Y®PNTIKOTNTO TOV KUKAIKGOV KOuPwv turbo
etvar vynAdTEPN amd TNV YOPNTIKOTNTO TOV GLUPATAOV KUKAIKOV KOUP®V, QLGIKO

emaxoAovBo givar va peidvetar | kabvotépnon (Cambell 2012).

6) To kootn KOKAOL (®NC Kot cuvtApnoNg sivarl younAdtepa amd to. KOOTN EVOC
ovpPatod KukAkol KOppov aArd ta k6o Kataokevng eivarl kotd 10% pe 15% mo

YnAQ.
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Kvrhikoi koppor pe dwoywpiopo kvkiogopiag (Turbo roundabouts)

Kepalaro 2. Kprripro kon avédivon Tov KUKAMK®OV koppov turbo.

2.1 Awod1Kaoio 6YEOLOGHOD HE OLAYPUPLY. PONS

To akdAovBo dtbypoppo PONG OTOTVTAOVEL TV SAOKOGT0 GYESACHOD EVOG KUKAIKOV
kouPov turbo. T'evikd m Swdikocio oyedocpod amottel Evav oNUAVTIKO aplOuod
TPOGEYYICEMV OTNV OVAALGY, TNV YEOUETPi Kot TNV aocedAiel. O unyavikodc-
perentg o mpémel vo avobempel, va PeAtidvel, vo mpocapudletar, oA Kot v’
ALEAVEL TNV KUKAOQOPLOKT] IKOVOTNTO TOL eKdoToTe KOUPoL. To akdriovbo didypappa

PONG MG TOPEYEL TNV SLOOIKAGTIO GYESAGHOV EVOG KOUPOV.

Eg axpquo% KukAikoU
KOpBou wg Suvarn
emiAoyn HEAETNG

XAPAKT/TIKA

AZioAbynon
kaTaAAnAéTnrag

MpoxarapkTikn avaiuon
KukAodopiakig

]
o -
o IKavoTnTag omddoong
g
] ! l
LoDl aranararmrad Pearaearaad] | | e il

Apxikn Avaykaieg nmpocapuoyég

8w
So
E5 yeVIKA di1aTtagn
o g Avaykaieg MpooapUOYEQ
__L_N_ T e . I S | [ . U o e e
ExréAeon eAéyxou aopaleiag
oxediwv oqpovon aluypauplonq,

Aenrropuepng avaAuon

<
u Avaoydeman #4TOH0 50 Jobbe0s
< aopaleiag
e TeAikoU veuu:rpmou oxl:blaouou
<
-~ -N ————————————————————
w o
o=
X 2 Blovzsg:;ﬁompgz)%qéﬁou Avaywaice
ﬁ < diopo TOmO mpooapHoyéq
- ls Kol KOTOOKEUNG

Zyfua 2.1 Aodikaocio oyedlaoiod evog kKokAikoD koufoo

Kamov €dd mpémer va onuelwbel 011 kamoleg pikpég aAhayég oty yeoueTpio
UTopovV V' amoBovV KATAGTPOPIKES Y10 TN AEITOVPYIKT arOS00T Kol TNV OGPIAELN

tov kopPov. 'Etor elvar mpotipwdtepo vo perenBodv to ye®UETPKE oTouyEia
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Kvrhikoi koppor pe dwoywpiopo kvkiogopiag (Turbo roundabouts)

Eexwplotd dote v akolovBovvioar ot mpodwypapic mov €yovv opiobel. Tpia

OepeMdon ototyeio Tov opilovial 6TO TPOKATUPKTIKO GTASO TNG HEAETNG Elvar:

. To BértioTo péyeboc Tov KLKAIKOV
KOUPov.

. H Bértiom Béom.

. H Béitiotm evBuypdupion ot

dbtaén TV okeA®V TPOSPaoNg.
2.2 Teoperpio TOV KUKMKOV KOppov turbo.

To yopokINPloTIKO oYM TG KEVIPIKNG VNoidag (oynpa 2.2) etvar oxedlacpévo
HEG® TOV TOEOV TNG TEPIUETPOL TOV KUKAOV LE SLUPOPETIKA KEVTPA Kot aktives. O

oxeO0GHAC TNG Ye®UETPIOG 0KOAOLOEL Ta TaPOKAT® PripoTo:

Zyiua 2.2 'eoustpikog oyedioouos tov kokAikod koufiov turbo

1) Awyopiletar to kévipo ¢ duotowpwong (1 To onueio ¢ doTaVP®ONG

avAPESH GTOVG OPOLLOVG)
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Kvrhikoi koppor pe dwoywpiopo kvkiogopiag (Turbo roundabouts)

2) Emiléyeton to mAATOG Ampidag Kol TO TAATOC TG VNGOG cPOAEiNG avAUETOL

oT1G Awpideg 6oL 10 dBpotoua avtamokpivetal oty arodctacn amd to C1 €wg Kot

70 Co:

C1-C2=AR

@)

3) TomoBetovvTon Ta kKEvipa C1 ko C2 GLUUUETPIKE OTT®G TO GNUEID SLAGTAVPMONG

AVAUESO GTOVS AEOVES TV OPOU®V.

4) Ipocdiopiletor n Ty ¢ Tp®OTS aktivag kot maipvovpe Ri=Ra. Ot dhAeg

TIEG Y10 TIG aKTiveg Tpoodlopilovtal amd TNV oyéon:

evikd woyvet:

Ri= Ri-1 +AR
R2 = Ri+ AR
Rs = R2+ AR
Rs = Ra+ AR
Rs = Rs+ AR

)

Ot TipéC TV OKTVOV €vOg KukAkoy kouBov turbo kot to mAdtog tg Awpidag

KuKAOQOpiog TPETEL VO EMAEYOVTOL E TETOLO TPOTO MOTE 1) TAXVTNTO TOV OYNUATOV

uéoa otov kouPo vo unv vaepPaiver ta 40 km/h. O wivakoag 2.1 deiyvel Tomomompéva

ueyébn tov aktiveov (R1, Ro, Rs, Rs, Rs, Re) yio pukpovg, Standard, pecaiovg ot

HEYAAOVS KUKAIKOUG KOUPBOVG.

Axriveg Muwpoi | Standard | Meooiot | | Meyérot
AR=4.20 m (m\dtog Awpidac =3.50 m)
R1 (m) 10.50 12.00 15.00 20.00
R2 (m) 14.70 16.20 19.20 24.20
R3 (m) 18.90 20.40 23.40 28.40
R4 (m) 10.50 12.00 15.00 20.00
R5 (m) 14.70 16.20 19.20 24.20
R6 (M) 18.90 20.40 23.40 28.40
AR=4.45 m (m\dtog Awpidac =3.75 m)
R1 (m) 10.50 12.00 15.00 20.00
R2 (m) 14.95 16.45 19.45 24.45
R3 (m) 19.40 20.90 23.90 28.90
R4 (m) 10.50 12.00 15.00 20.00
R5 (m) 14.95 16.45 19.45 24.45
R6 (m) 19.40 20.90 23.90 28.90
AR=4.70 m (mAdtog Awpidac =4.00 m)
R1 (m) 1050 | 1200 | 1500 | 20.00
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R2 (m) 15.20 16.70 19.70 24.70
R3 (m) 19.90 21.40 24.40 29.40
R4 (m) 10.50 12.00 15.00 20.00
R5 (m) 15.20 16.70 19.70 24.70
R6 (m) 19.90 21.40 24.40 29.40

ITivaxag 2.1 Toromomnuévo. ueyédn oxtiva yio. 1ovg kvkAikotg kéufoug turbo.

Kabog to mhdtog toov Aopidmv kukAogopiag mpénel va kpateitor otabepd katd TV
avAmTLEN TOLG, M KOUTOAN Tpémel va €xel otabepd Prua mov sivon ico pe v
gykapotlo omdotaon HETOEL TV Aopidwv. To tehevtaio yopaKTNPIoTIKO OVIKEL GTO

OoTIPAA TOL Apyundn (Eymua 2.3) 6mov ko 1 e&lowon tov glval 1 akdAovon:
R= a0 (3)
HE 0 = TOPBAUETPOS KOUTOANG
0 = oA yovio Kot

R = aktwvikn andotaon

2ynua 2.3 To omipdd tov Apyiunon

To ompdA Tov ApyUON AVTITPOGMOTEVEL TNV TPOYIA £VOC onueiov P mov kveitan
pe otabepn tayvTa TOve o€ pia gvbeio Omov TEPIGTPEPETAL [IE CTADEPT] YOVIOKT|
TayvTNTa 670 onpeio O (apyn Tov afdvev oe kapteslavd eninedo). Omoladnmote
YPOUUY TTOV d€pyeTan o’ TNV apyn Tov aEovov O ywopilel o€ iolo TURHOTO TO OTPAA

oL Apyunon dniaon:
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Kvrhikoi koppor pe dwoywpiopo kvkiogopiag (Turbo roundabouts)

OA=AB=BC~= 4)
Ot yvootéc eE16MoELg TOV GTIPAA TOv Apyunon etvar ot €ENG:
X=R-cosf@ =q 8-cos@ (5)
y=R-sin@ =a- 8- cosf (6)
Edv mpéner va vmoroyicBel to Prpa omipdr K, B€tovtag 1o wg évav N puoikd
apOuod (n=1,2,3,4...) ot ak6AovOec cuvOnKeg Oa AneBovY VIOYIV:
Rn=a-0n (7
Rn+1 = a:On+1 (8)
K=Rn+1)— Rn=a- (0n+1 —Gn) = 2na, (9)
M’ autég T1g oXEGEIS M TN NG TAPOUETPOL O UTopel Vo vroAoyloBet pe v
npobmdOeon 611 10 Pripa K tov ompd sivar yvorotd:
=K
a=X (10)
Té\og 10 unKog Tov ompdA vroroyiletor o’ TV Topakdte e&icmon:
L=2-a[0:V1+ 6% +In(6 + V1+67)] (11)

Ot axtiveg €16600v Kot €£600v umopovy va PpeBodv amd TG péoeg TES OmMG

0TOVG GLUPATOVG KVKAIKOVG KOUPOLS 6OV 1) eAdyIoTn TIUN €16000V Remin= 12.00 m
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Kol M eAdyom tun €€66ov Rymin = 15.00 m. EmmAéov yio v kavomoinomn tov
eEMyUdV €10600V Kot €650V o1 Awpidec mpénet va £xovv mAdtog 4.00 m kot 4.50 m

avticTorya.

2.3 Yaohoylopog yopnTIKOTNTOS

Ol eumelpkég oy€0ELS YPNOILOTOIOVVIOL TTOPASOCIOKA Y10 TOV VITOAOYIGUO TNG
yopntikdTTag £voc turbo kukiikov kouPfov. H gumepikny pébodog sivar Paciopévn
o€ UETPNGEIS NON VIOPYOVTIOV KUKAMK®OV KOUPOV HE KATOL o TO TEPUUATIKA
povtéda va givar 1) tov Fortujin, 2) Giuffre, Guerrieri kot Grana kot téAog 3) TOL
Hagring. ITapokdtm mapovctdlovtor Ao o LOVTEAL Y10 TV OVAADGT TOV KUKAMK®OV

KopPwv turbo.

Movzéro 1) Fortujin

H 1016mto tov Poaciletor otov Eeywplotd VTOAOYIGUO TNG YOPNTIKOTNTOS OTIG
Aopideg elcaymyng Aapupdvovtag veoyn v enidpact TS YeLOO-EUTAOKNG OAAL OV
vroAoyileton 1 amAd yopntikdtra. H yopntwodmta g de&tdotpoeng Aopidag Cer

Kot ap1otepOoTpoPns Ampidag Cer vroroyiloviot am’ Tig Tapakdt eEloMGELS:

Ce=0Co- bmin'QRmin - bmax'QRmax - (li'QS (12)
Cer=0Co - bu'QRu - (lr'Qs (13)

omov: Co = yopnrkdnTo yopig kukroeopaxn pon (pcu/h)
Qr ="Evtoon g kuklogoprokng pong (pecu/h)
Qs ="Evtaon ¢ kvklopoptakng e£6dov (pcu/h)

ai o by Bmax bmin = cvvedeoTég e&apTdpEVOL 0O TO YEMUETPIKA YOPOKTNPIGTIKG TNG

CTAVPMONG,.
Ot deikteg 1, 1, I, U, Rmin, Rmax glvon yio.:

| = aprotepdoTpOEN Awpida
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I = 6e&106TpoPTn Awpida

| = eowtepikn Aopida KuKAKOV KOUPOL

U = e€otepikn Aopida KukAKoy kOpfov

Rmin = Ampida daxTtuAiov pe TV YoOUNAOTEPT KUKAOPOPLOKY] £VTOOT
Rmax = Awpida daKTUAIOL pE TV LYNAOGTEPT KUKAOQOPLOKT| £VTAOT)

Movtéro 2) Giuffre — Guerrieri — Grana

["a vo vmoAoyicovpe v yopntikdmra Popsog kot vOTG  katevhuvong
ypnowonoovvior ot e€lomoelg yopntikomrag deEloatpoens Awpidag Cer kot

YOPNTIKOTNTAG aPloTEPOSTPOPNG Awpidag Ce T 0ToL VIoAoYilovTal ymPloTd:

Qee Ty

Tmin- CE — e (Tp— 5 —Tmm
Cer= 3600-(1-T£])-rif-e 600 Tg~7 ~ Tmm) (14)
, Oce+0ci, o Tf
Toin (QcetQcilq 1 - (Ty— = —Tmin
CemLr= 3600-[1-—3:0*; 2 ].r_f.e o~ T~ 3 —Tmin) (15)

OToV:

Cer= Xopntkomra de£1061poeng Awpidag oty gicodo E (oynua/h)

Ce 1L =XopnTik6TnTo S16 HEGOL Kol 0ploTEPOTTPOPNG Ampidag oty gicodo E
(6xnpavh)

Qc.e = Kvkhopoprakr pon kivnong otov eEmteptkd doKTOALO £vavTl TNG £16000V E
(6ynuovh)

Qc,1= Kvkhopoprokn por| kivnong otov ecmtepikd daktdAL0 Evavtt G 16650V E
(oxnuovh)

Tg, Tg= Kpiowo o1bkevo (S) (010popeTIKES TIHES Y1 SUTAEG Ampideg 1G6OO0V)
Tt Tr = Xpovog cuvéyiong (S) (StopopeTikés TIHES Yo SmAEG Awpideg £16OS0V)

Tmin = 0 cLVTORATEPOG YPOVOS HETAED TOV KIVOOUEV®V OYNUATOV TOV KIVOOVTOL GTIG
Awpideg kukhopopiag. (S)
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To oynua 2.4 anewkovilel v oy€on YOpNTIKOTNTOS VS TOV KIVOOUEVOV OXNUATOV
oG Awpidag. Mo cvykekpévo apyilovtog amd To OTATIOTIKE OEOOUEVO KOt
Aoppévovtag vIoyn TS TOPAUETPOVS CLUTEPLPOPAS ekmoviOnke on’ tov Fortujin
HEAETN Kou o€ ovvdvooud pe Tovg Mon vmdpyovieg turbo kvkiikovg koOuBovg
vroteOnkay ot Tiég Tg=3.6 S, Tr=2.13 S, Tmin= 2.1 S, Y10 deE106TPOQQ O LT KO

Tgw=3.28, Tf=2.255S, Tmin = 2.1 S y10. 0100 HEGOV KO APLGTEPOSTPOPA OYT|LLOLTOL.

2ynuo. 2.4 Xwpntixotyro Awpidog

KdéBe Awpida 160000 voc Kukhkov kouBov turbo yapaxtmpiletar 6yt povo and v
drapopetikn yopntikdtnta (Ci) oAl eniong Kot o’ TNV SPOPETIKY TIUT TOV dEIKTN
pong (Qi) 6mov éxel cav amotédeopa tov Pabud kopeopod Xi = f;_: Tov pmopel va
Sapépel LETOED TV AwpidmV TG 1010¢ 1600V Kol AVTO GUVETAYETAL LE TNV OAKN
YOPNTIKOTNTO €16000V v punv givar amAd 10 dOpoicpa TV YOPNTIKOTTOV HOVAOV

Aopidov. TV avtov tov Adyo n yopntikdtnto €66dov Ce vroloyiletar amd Tig

aKolovbeg oyéoels:

X = max (%) = max (Xi) émov i=1,2,3... (16)
pi=7 (17)
1 — EEJ: i _ QpgtQ
Ce= 25:1 Pici— ;@ - Egm Egﬂf (18)
e T
Omnov:
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Xi = Babpodc kopeopol pog Awpidog i

X = Babudc kopeopov g Kpicung Aopidag
pi = 0 Adyog xpNong g Awpidog i
QE,rR= amattovpevog deikTng pong 0e&l0oTpoPng Ampidas otnv gicodo E

QE,TLT = amatoOEVOG JEIKTNG POTG dlal LEGOL Kol 0PLETEPOCTPOPNG Ampidag TNV

gicodo E.

H mopaxdto swova 2.5 amoterel xopaKTnpioTiKd mopaderypo e StokOIOvVeNG TG
YOPNTIKOTNTOG €16000V0 €V oLVOPTNOEL TOV Pabpod YPNONG O GLYKEKPIUEVES
ouvOnkeg opiov. H empdvela g swdvag avomtoydnke pe poéc o€ Awpideg
Kukhopopiog Qc,i=Qc,e=500 oOynuo/h n yopnkdém o 6e£100TPOPNG AMPIdAg
Cer=1127 oymua /h kot 1 yopnTKdTTO S0 HEGOV KOl OPLETEPOSTPOPNG AMPIdag
Ce,1L1=671 6ynpo /h

[ 2000
=
— 1500
.~
s
o = 1000
=
L]
m -
e | 500
g : i ) |
[ 1 B - e Y
= - : -
= 0.8 - N g oy 0.9
o e 2.6
0.4 T
—— 0.3 &,
0.4 ! e

2ynua 2.5 Xopytikotro 166000

Movtélo 3) Hagring
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Yougwvo pe tov Hagring (mov ameikovice pua mo yevikn e€icmon yio tnyv e0peon
™G YOPNTIKOTNTOG AoUBAVOVTOS VITOYN TIG TOPAUETPOVS GUUTEPLPOPAS KOl PONG
Kivnong) M xopnTiKOTTa €16000V VITOAOYILETOL OTWG N YOPNTIKOTNTO UIKPOTEPDV
AOPId®V TOV OOGTOVPMVOVTOL LE HEYAAEG POEG e TNV KAOE o va £yl KaTovoun

Cowan M3 6nwc:

Pillei
exp[- L jm—d (T, -4, )]
Ce = 3600%, 2oL, (2522k2ck) Y (19)
7 3600-29, 3600 "y _axp(-T ‘“nggm Tm)

Omov:
Ce = yopntikdtnra Awpidog 16660V

¢ = mapapetpog Cowan M3 mov avtirpocwneel v avaroyio g eEreBepng

kivnong pnésa otnv Kopla Aopida

Qc = Ponj epumiexouevng kivnong (pcu/h)

Tc = Kpioyo d1dkevo g KOKAOQOPLOKNG Ampidag
Tf = Xpodvoc cuvéyiong (S)

A = Zvvroudtepn petakivnon g KukAogopiog
J,K,i, m = deixtec eumiexopuevov Aopidwv

To povtého tov Hagring avamtoynke vy vo aviayoviotel TG TWEG NG
KukAo@oprokng pong Qc,t ko QC,e Kot OVIIHETOTIGTNKE O’ TOVG 001YOVG TAVTIQ CE

oyéon pe tig Tiég Te, T kot A.

2.4 Enidopaocn tov ne{@dv oty Kivijon

H enidpaon tov meldv otn KLKAOQOPLOKN Kivion Kupimwg o€ OOTIKA KEVTPO
peAetdron mévrote 6tav ot telol £x0VV TPOTEPAUOTNTO EIGOJOV EVAVTL TWV OYNUATOV.

Av Kot akOpo OEV VITAPYOLV TTEPARATIKA dedopéva avapepdpeva o€ turbo KUKAKOVG
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KOUPBOVG vVIdpyEl OU®MG HOVTEAD VLIOAOYICHOV NG YwpnTKOTNTaS M. T'a €lcodo oe

povn Awpida o deiktng peiwong vroloyiletor wg eENG:

N = 11195-071504-0.6440peq+0.00073qx Qped

1069-0.65q; (20)
o6mov gk = deiktng eumiekOpevng Kivnong
Qped = Pon nelov (neoi/h)

Metd and enelepyocio g Tapandve eEicwong akolovBodv:

MeR = 1195.5-0.71(0¢ p—0.6440,,4+0.000730¢ r Opeq 1)
1069-0.650
MeTir= [11955-0.715-(Q, . +0, :-:I—ﬂ.644.ﬂpm+ﬂ.ﬂﬂu?3-(gr e+0; ) Oped (22)
[1069-0.65(0; o~ Q)]

CerP=CerMer (23)
CetLt™d=CeTLT-METLT (24)
omov: CerP™ = Xopntikdmra oyiuotog yio Se&166Tpoen Ampido Aopupdvovtog

VoYM TV enidpacn tov neldv (dynuo/h)

Ped —

Cer XopntkodTnTo, OYNUOTOS Yo Sl HEGOV KOl OPLETEPOGTPOPTS AWPIdUC

AopPavovtag veoyn v enidpacn v telov (Oynualh)

Ce,r= Xopnrtikotnta oxfrotog yio de&lootpoen Awpida (yopic dwufdcelg telmv)

Cerr = Xopntkommto oynuatog yo ot HEGOL KOl aploTEPOSTPOPNG AmpPidag

(xopig daPacelg meldv)
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Zyfpa 2.6 Xoyrpion puetald HOVIEAWY YwpHTIKOTHTOS YIa. AWPIOES E16OJ0D KOl TYWY OEIKTH
UEIWOTNGS YWPHTIKOTHTOS

2.5 Ynohoyiopog TV KaOUOTEPNGE®V KL TOV EMTEIOV VTN PETNONG

Metd 1oV VTOAOYIGUO TNG XOPNTIKOTNTAS GAAG Kol TG eMidpacns Twv neldv otV
KukAogoplokn kivnon elvar duvatd va vmoloyiotel n péorn kKabvotépnon amnd Tig

ToPAKATO EEIGMOOELS:

'-E it}
DerPed = 2222 4 900T- [‘3M 1+ |(@”—1)2 + Thsmm[“” 1] (25)
|' :E;; Y E'zuf
Ped — 3600 QeTIT | QETIT 4~z T mr . (QETIT .
De 1Lt +900T[c§?{i 1+‘|J|[IcpEli 1) —45“_ ] 5mm[953'rri:r , 1] (26)

omov:  Der"™ = Méon kabvotépnon yia deé1dotpopn Aopida (s/veh)

De 1t = Méon kofueTtépnon 1o Sia HEGOV Kot 0ploTEPOSTPOPN Adpida
(s/veh)

T = Xpovog avagopds (T=1 yua 1 dpa avdivon kot T=0.25 yio 15 Aentd
avdAivon)

I'evikd o1 xabBvotepnoelg Bo dapépovv oTig dV0 Ampideg €10600V YU AVTO TO
emimedo e&umnpétnong yio v 0e£106TPoPN Awpida TPETEL va S1aPEPEL AT’ TO EMITEDO

eEumnpétnong yo v 010 LEGOV Kot ap1oTEPOSTPOPNG AwPidoC.

H péon kaBvotépnon otig £16660vG vroAoyiletat and TV OPLOVAQL
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d d
DgPed = DER -Oea+ DETir Qemur

Qg rt Qg TIT

(27)

omov: Der™, De 117 = kaBvotepioeic oTic Vo Aopideg £16650v E

QerQeTLT = dgikng pong yua T1g 000 Awpideg e166d0v E

Mo va mpocdiopicovpe 1o eminedo eéumnpétong yoo kébe pion Awpida TOAVTIUN

Bonbewa divetar am’ v oavapopd NCHRP 672 kot o ocvykekpuyévo am’ Tov

TOPUKATO Tivako EAEYYOL KaBVOTEPNONG Kol EMTESOL EELTINPETNONC:

"EXeyyog néong kabvotépnong De
(sec/veh)

Eninedo eEumpémong

0-10

10-15

15-25

25-35

35-45

> 50

mm{o|O|m|>

Iivarag 2.2 Erxinedo eComnpétnons

Ot akdAovBeg Ypopuéc mopactdcels aneikoviCovv Tig Tiég Tov Kabvotepricemv De

Ko o emineda eEumNPETNONG 68 GuVAPTNON e TIG poég €1600mV (QeR, QETLT) TIC

poég meCwv Qprep TOVG PaBLOVG KOPEGUOL TV AWPIO®V KOl KUKAOPOPLOKNG PONG

otov dakTuAlo k=Qce+ Qc,i
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Zynua 2.7 Xopnrikotnta e100000 kKol uéon kaboarepnon ae GOVAPTHON TV POV ELGOOMV Kl
WV powv me(v

2.6 YToroyiopog pijkovg ovpav

O YoAoYIGUOG TOV OVAUEVOLEVOV 0VPAOV ¥PNGUOTTOLEL Tal 1010 dedopéva Onmg TNV
nepintwon Tov kobvotepriioewv. H ovpd npocdiopiletar oe oynuota kot vroroyileton

v 10 95% TtV tepmTOcE®mV Mg EENG!

| 3600

| ( XER il
Qoser=900-T[ Xer—1+ w| (1—xpg)2+ G  cel (28)

150T ] 3600

| 3600

| I‘_ﬁ{}'x ETIT e
QoseTLT=900-T[ XeTLT—1+ w| (1— xmnrjz 1 CETiT . CETLT (29)

1507 ] 3600

Omov
Qose R = Ovpd Y10 T0 95% TV TEPTMOGEMV Y10 TNV dE100TPOPN Ampida

Qose, 7T = Ovpd Yo T0 95% TV TEPTOGEDV Y10 TNV OPLETEPOSTPOPT Awpida

XeRr = BaBpoc kopeopov (eivar o Adyog tov deiktn porig de&toatpoeng kivnong o
NG YOPNTIKOTNTOG)
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Xg,7LT = BoBpdc xopeopov (givar o Adyog tov 0giktn pong aplotepdSTPOPNG Kiviiong

dtoL TG YOPNTIKOTNTOG)

T= Xpovikn nepiodog avarvong (T=1 ya 1 dpa avérvon kot T=0.25 yia 15 Aentd

avéivon)

2.7 Behtimon ™G a6Qarelas TOV KUKMK®OV Képpov turbo

Ot xvklkoi kouPot turbo épovv 800 OBepehddec apyéc Evavit tov cvuPotdv
KUKMK®OV KOUP®V SmAng Ampidag Bactlopevn 6Tov puotkd Say®piopd TovV Aopiowv
(Corriere, Guerrieri 2012). 1) peimon tov opBpod tov onueiov eumliokng kot 1)
peimon g taydTag oty €16000, HEGO GTOV KLKAOQOPLOKO SaKTOMO OAAG Kot
otV €£000. Apketég peréteg £dei&av 70% younidtepo picko cvykpovong Otav o
ovuPotodg KuKAKOS KOUPBog g Ampidag petatpénetal o€ KUKAMKO koppo turbo
(Fortujin 2009). AAleg peléteg Paciopéveg oV avalvon e TEXVIKNG oVppaéng
£dei&av 40% pe 50% peimon tov deiktn arvynuatog (Mauro, Cottoni 2010). Xe
aAAn perétn (Fortujin 2007) Baciopévn otnv pikpo-tpocopoimon (micro-simulation)
CLUTEPOVE OTL OL 001YOl OV YPNGLUOTOVV TNV eEMTEPIKN Awpida TV KUKAK®OV
kOupwv turbo odnyodv mo apyd am’ 6t otov cvpuPard kopPo dmAng Awpidag pe

ueioon tayvtnrog amo 48 og 38 km/h.

[Mpdypatt évag ovviedeotc vaevBuvog Yoo TV ToydTNTO EIVOL 1 KOUTLAOTNTA.
Avto Yot n 00K akaTOAANAOTNTO avEdveTal pe TV KevIpopdro emitdyvvon. Ot
VIEPLYOUEVOL dloymplotés otovg turbo kukhikobe kouPovg avaykalovv Tovg
odnyov¢ va moapapeivouy oty 1o Awpida evtdg Tov SOKTLAMOV Kol EMTALOV V’
akohovBovv v katevBuvon pe WIKPOTEPN OKTIVOL ©E HIKPOTEPEG TOVTNTEC.
Aoppdavoviag vroyn v emAoyn Aopidog KpOTOVINS TNV ToYVTNTO TPOCEYYIoNS
otafepn OA0L 01 00N Yol Tpémel vV akoAoVOOVV 1010 TAKTIKT TOV £XEL GAV OMOTEAEGLLOL

£Va OLLOT0YEVEG TTPOPIA YOUNANG TOXOTNTOG.

Yvykpivovtog TéAog Tovg ovpPatodc kOuBovg Vo Awpidmv pe Ttovg turbo
KUKAIKOVG KOpUPovg cuumepaivovpe 6Tt 0 tUrbo kukhikdg kOpUPog eivar kaAbtepn Adon
amd dmoyn acedAelng oAAd Kol omd  dmoym cofapdtmrag (KOGTOLG) OmmG

napatnpeitar oto oynua 2.9 (Brilon 2011).
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Kvrhikoi koppor pe dwoywpiopo kvkiogopiag (Turbo roundabouts)

(o) ®)

Zynua 2.8 Béluioty folikn mopeia o) ovufarog kouPog oimAng Awpidag B) kvokdikog koufog
turbo

2ynua 2.9 20yipion 1KtV KOGTOVS ATUXHUOTOS VIO VTEPAOTIKO OTEPOELON KOUBO KOVTA
oy néln Baden-Baden (Brilon 2011)

2.7.1 Tomor atvynudtmv
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Kvrhikoi koppor pe dwoywpiopo kvkiogopiag (Turbo roundabouts)

2V TEPITTOON TOV KUKAMKOV KOpPov turbo 1 emioyn ¢ cwotig Ampidag givor
ONUOVTIKNG onpaciog Kabdg pio AavBaouévn emloyn pmopel v’ amofei popaio ot
vmapén ovykpovons. H ewodva 2.9 deiyvel kbmoleg TpoPAendpueves cuyKpoOsELS amd

AGBog emAoyng Ampidag:

2ynua 2.10 Xoykpovan eviog tov daxtoriov Aoyw LaBovg atny emiloyy Awpidag

Zynua 2.10.1 Zoykpovon koza v é€odo ano Aabog emAoyn Awpidog
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Kvrhikoi koppor pe dwoywpiopo kvkiogopiag (Turbo roundabouts)

2ynua 2.10.2 Xoykpovon kozd v €000 Aoyw Adbovg emiloyn Awpidag omo v Evapln
£100000 0TOV OOKTOALO

Toyov eumhoxés pe mefobg pmopodv va yivouv mdve otig melodafdoelg 1 dtav
KIVOOVTOL G€ TUnuoto  pn mwpoPremdpeva yi' avtods. Ta onueia dtaoctopmong

oynudtov pe tefovg ansikovilovtal GTNV TAPAKATO EWKOVOL:

Zynua 2.11 Zyueio eumAokng oxnudtwv-melwy
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Kvrhikoi koppor pe dwoywpiopo kvkiogopiag (Turbo roundabouts)

"Etot ta atuynpata mov cupfoivovv og kmoov KOUPo TpoKaAovVTOL Ol EUTAOKES

HETOED oynUaTOV, Te(dV Kol TOONAATOV Kot 01 TOTOL TOVG ivat:
1) ZHykpovon otny €i6080 LOY® mapafioong TpoTePoOTNTAS.

2) ZVyKpovon EEPYOUEVOV OYNLATOG UE GALO OYMLLOL TTOL KIVEITOL GTOV OUKTOUALO

KuKAoPopiog.

3) Zoykpovon oynuatos-relov otig neodafdoes.

4) ZOYKPOLGON EICEPYOUEVOL OYNUATOC e EEEPYOUEVO.

5) ZUYKpovoT VOTOUETOTIKY €L TOL daKTLAIOL KLKAOPOpPLoC.
6) XVYKPOVOT VOTOUETOMIKT Kotd TNV ££000.

7) Xbykpovon pe meld eni Tov OAKTLAIOV.

8) Zuykpovon pe meld extdg SaKTLAIOL.

9) [Ipoonépacm modnAdTov otnyV €16000.

10) IIpoonépacm modnAdtov otny ££000.

11) Kivnon pe avtiBetn pon eni tov daktvAiov.

12) ITAaylopeTmmikn kotd v TAEEN €l TOV dAKTLAIOV.
13) AnoAeta eEAEyyov oynuatog Katd tnv £€000.

14) AndAelo EAEYYOL OYNUOTOS KOTE TNV £16000.

15) Extponn oyuatog eKtOG T0V 0aKTLAIOL KLKAOPOPING.

16) Z0YyKpovoT| VOTO-HETMOTIKT KOTA TNV €16000.

2.8 YroAhoyiopog Ta0TNTOS TG GUVTOUOTEPNS TOPELUS TOV OYNRATOS
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Kvrhikoi koppor pe dwoywpiopo kvkiogopiag (Turbo roundabouts)

H toydmra g ocuvtopdtepng d1adpopung Tov OXYNUOTOS Eivar 1 TayvTNTO EKEIVN
TOV OYNUATOG OTOV TTaipvel TNV o whovy evbeio péca otov KOUPo Katd v EAAeym
GAA®V oyNUATOV Kol KoTd ToV un oefoacud Tov daypappicemv tov Awpidwv. Adym
TOV VIEPVYOUEVOV SOYMPIGTIKOV A®PId®V 1) GUVTOUITEPT S10OPOUT EVOG OYNMUOTOG
KOTA TNV 001 yNon 6~ évav KUKAIKO kOpPo turbo €yt peyodvtepn andkion am’ OTL 1
OCLUVTOUOTEPT] OLOPOUT] EVOC OYNUOTOC G° €vav oLUPOTO  KLUKMKO KOUPO OmANG
Awpidag. "Etot ot taydteg otov kukhkd kopPo turbo sivar younidtepeg an’ avtég

TOV CLUPATOV KUKMKOV KOUPwV.

O1 OAMLOVOTKES KOl KPOUTIKES 00N YIEG, 01 GAOPEVIKEG TEXVIKEG TPOOLOYPOUPES KO TO
oépPiko eyyepido oyedoopod moapéyovv axpifog Tig 1dteg Katevhivoelg yio v
AVAADOT NG TOYLTNTAS TNG GLVIOUOTEPNG Topeiag Yo évov KukAkd kopfo turbo.
Xopupova W ooavtd T apyeio M ovoilvon mpémel vor SEEAYETOL Yl KIVNOELG
de&6otporec am’ v e€mTEpIKN Awpida £1G0J0VL Kot KIVAGELS dEIOGTPOPES am’ TV
€00TEPIKN Awpida £16050v. Ot Ty HTNTEG TOV GLVTOUOTEP®V SLUOPOUDV TPETEL TAVTA
va Bacifovior ota mbavd onueion oAAnAenidpacng mov TPEMEL vao, TonobeTovvTal ¢’

andotaon 1 pétpov amn’ avtd.

Mo amAr] avdAvon mopeiag mpoypatomodnke 6° Evay oTAVTOpPVT KUKAKO KOpPo
turbo yio kavovikd oynuo am’ tovg OALavIKovg Popeig Omov amédeov ot 10 1
HETPO YDpov dev eEacaAilel TavVTO aVEUTOOOTO TEPACLATO TV OYNUATOV: OTAV TO
oymuo kweitar oty gvbeio péco otov KOUPo 10 OYMUA EVTOTILETON TAV® O TIC
bxpeg TOL OpOHOL. ZOUE®VO HE GAAOVS KAVOVIGHOUS OTMG Ol GEPPIKOL TEYVIKOL
KOVOVEG KOl Ol OUEPIKAVIKES 00MYyieg mpoteivouy TV avENon Tov gloyioTOL YDPOL
omov am’ v e€MTEPIK AKPTM TOL OPOHOV avépyetan peEypt to 1,5 pérpo, and v
AKpN NG KEVIPIKNG VNoidog HEYPL Ta 2 PHETPA, omd TNV SoypAUUIGT TOV OPOLOL TNG
St @P1oTIKNG vnoidag puéxpt o 1 pétpo kot and v e€mTePIKT GKpM TOL OPOLOV Kot
™V GKpn NG KEVIPIKNG vnoidos péxpt to 1.5 pétpo. H épevva £deiée 0t T 2 pétpa
YDPOL £YOVV GOV ATOTEAEGHO LEYAAT KOUTLAOTNTO TEPACULOTOS TOV oynpatos. Etot
OKEMTOUEVOL OAQL TOL TOPATAV® 1) BEATIOTN TN Y10 TOV EAAYLOTO YDPO OVEPYETAL GTO

1.5 pérpo.

H taydmmrta ¢ ovvtopdtepng mopeiog tov oynuatog vmoAoyiletor am’ v

napakdto eéicwon:
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Kvrhikoi koppor pe dwoywpiopo kvkiogopiag (Turbo roundabouts)

V=7.4-vR (30)

omov: V = tay0dnta GLVTOPOTEPN TOPELNG TOL OYNLATOC
R = axtiva tng cuvtoudtepng mopeiag
SOUQOVE HE TIG OMOVOIKEG 00MYleg M TOVTINTA GLVTOUOTEPNG TOopeiag evOg
oynuatog péca o’ évav turbo kokhikd koppo mpémel va kopoivetar and 37 €wog 40
km/h kot cOpeova pe TIC KPOOTIKEG 0ONYiES, TIG GAOPEVIKES TEXVIKEG TPOSLOYPOUPEG
Kol TO0 GEPPIKO €YXEPid0 oYedIoUOD N TIUN TNG TaOLTNTOG TPEMEL va. elval PETAED

toV 35 éwg 37 km/h.

Kepalaro 3: Osopntikég perétes Tov tUrbo KUKMKAOV KOpf v

To mopdv xepdrowo oaoyoAeitor pe Bewpntikég pHeAETEC OM®G GUYKPIOT TOL
KUKALKOD KkopPov turbo pe ovufotd kokhikd kouPo dmAng Awpidag, cvveyiletat pe
TNV UEAETT) CUUTEPLPOPAG TV 0dNYDOV OALY KOl 1) ATOYT OVTMV Y10 TOVG KLKAKOVC
kOpuPovug turbo Kot KAetvel pe TNV HEAETN €YKATAGTAONG ECOTEPIKA 1| EEMTEPIKA LLLOG

QG TIKNG TEPLOYNG.

3.1 Zoykpron Pacikod kKukiikov kopfov turbo pe copfatéd kokiko képpo
TG Ampidag

H ovykpion avtov tov 600 tonev kouPov eunvedotnke amd v HeBodoA0YIKN
TPOcEYYIoN Tov avanmtHynke and Toug Mauro ko Branco dote va kataypoa@ovv ta
TAEOVEKTAMATA TOV KUKMK®V kOuPov turbo évavtt cvpPatdv kopPov dming
Aopidoc. X’ autiv Vv €pguva cLYKPIONKay S1apOPETIKEG YEOMUETPIKESG OlaTdEELS,
whpnkav  OlpopeTikég  LmoBEcE OCOV  aQOpPA  TIG EUTAEKOUEVEC — POEG,
YPNOLOTOMONKOV SLOPOPETIKA HOVTEAD YOPNTIKOTNTOS KOL Yol TO GUYKEKPLUEVQ

oYNUOTA £YIVE O ATOPOLTNTOG EAEYYOG OPYOTOPLNG.

Aidovtog oav Tapddetypa Tig cuvONKes Asrtovpyiag Uropohv Vo TPOKLYOLV GTOVG

KOUPOLG 3 KOTOOTACELS KiVNoNG oL avTIoTOoVV 6€ 3 matrix KvkAo@oplakmfg
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kiviniong. M’ avtov tov tpdémo Nrav mBavd va avakoAvebel mog emnpedleTon M

Aertovpyio TOV SLPOPETIKAOV dATAEEMV:

Yy _zmepintoon 1: To mocootd g kivnong otpifel am’ 10 éva okéhog oe

OTO10ONTOTE AALO OKEAOG Kot Bewp|Onke o€ 10oppoTia.

Xv_zmepintmon 2: Ot S péoov KIWVAGELS amd KOl TPOG TIS KOPLEC E10O00VG

Oeopnbnke OTL vEEPEYOLY Evavil TOV GAA®V KIVAGE®MV, Ol OPloTEPES Kol Oe&lég
KIVAGELS amd TIG KPOTEPES OTIC KOPLEG £16000VG BewpnOniay 6Tt KuplapyovV amd Tig

Ol LEGOV KIVAGELS 0T Kot TPOG TIG KPOTEPEG E1GOG0VE KOl

v zmepintoon 3: mov eivar avaroyn g mepintmong 2 €KTOG omd T TOGOGTA

aplotepng ko 0e&lac Kivnong omd T PIKPOTEPES OTIS HEYAADTEPES EIGOOVG OTOL Ol

delktec eml TO1C €KATO €IVl TOPO AVTIGTPEYILOL.

O1 deikteg Tv KukAo@oplok®V amottioe®mV (Qet Qe2 Qe3 Qes) VITOTEON KOV OTL
&xouv 101eg TIHEG Y1a TIG dVO €16000VG TNV pIKpOTEPT OOV Qe1 = Qez Ko peyaAdTEPY
6mov Qze = Qes KO AVTEC O1 GLVONKEG 1IGOPPOTLOG AVTITPOSMOTEVTNKOV GTIG ELGOOVC.
EmumAéov Oheg o1 mepuntdoetc 0mov (Qe2t+Qes) < (QertQes) amoxieiotnKoy.
[Tepartépm vrobEceIC oyeTioTNKAY LE TNV EMTAOYT] TOL TOGOGTOV TOV KUKAOPOPIOKDV
pPo®V 6TV Aopida £16600V TOL TAPOVGIALOVV SLUPOPETIKOVG EALYLLOVG OO TOL GKEAN.
O mopaxdro mivakag 2.3 deiyvel Ta T0G0GTA S£EOGTPOPOV EAYUADV OO TIG ELGOO0VG

1-3 kot Tovg 010 HEGOL EAYLOVE OO TIG E16000VG 2-4:

Eicodog Awpida AgE16otpogog erryudg Yo
Eicodog 1-3 Aeg&1d Aopida 90
Apilotepn Awpida 10
Eicodog Awpida Aw pésov elrypog %
Eicodoc 2-4 Ag&la Awpida 50
Apiotepn Awpida 50

Iivaxag 3.1 1060076, emiAoynig Awpidwv amd eryuois oe fooiké turbo kvkiiko kéupfo

H obykpion petald tov kOppov amodddnke e v oOyKpIon e LEGNS TYUNS TOL
eMéyyov TV kabvuoTtepnoemV Kot CLYKEKPIEVA pe TV eEloman Tov 2°° kepoiaiov
(2.5). O vroAoyiopog ¢ péong Kabvotépnong 6ev Tapovcstalel TpofAuatTo yio Tnv

TEPIMTMON TOL KLKAIKOV KOpPov turbo evd yio v mepintmon tov cvufotod koépupov
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oG Awpidag m pHéon TN eAEyyov TV KoOLOTEPNGE®V VTOAOYIOTNKE OF

OULVAPTNGT LE TNV OAIKN YOPNTIKOTNTA GOS0V KOl TOV avTioToryo Pabud Kopespov.

To oyfua 2.11 deiyvel v emkpATEIN KOTOAANAOANTOG Yo TIG 3 KUKAOPOPLOKES
ovvOnkeg. To «itpvo Tuua elvarl Yoo ™V KATOAANAOANTO TOV KOUPOL SUTANG
Aopidag Kot avtiotoryel otV mepintmon 0nov ot kabvotepnoelg ivar kdtw Tov 50%,
TO UMAE TUAUO avTOTOKpiveTal otV TEepinTmon émov ot kabvoteproelg otovg turbo
KUKAKOVG kOpPovg eivan pikpotepeg Tov 50% evd 6° OAEG TIC TEPUTTMOGELS TO TPAGIVO
OVTITPOCMOTEVEL 0. KOTAGTAGN OMOV OVTE 1 KATOAANAOANTO TOV KOUPOL SUTANG
Aopidag aAld ovte 1| KoTaAANAOANTA TOL turbo KukAKoD KopPov £yl emPBeforwOdel
omoTE 0gV UMOPOVV va. Pyovv €uvoikd GLUTEPAGLOTO Y10, TOVS KLKAKOUS KOUPOVG

turbo 1 ya tovg cuuPatovg KOUPoVG SITANC AmPidag.

Zynua 3.1 Hopaderyuo touéo kotailniointog yio v wepintwon 1

Zynua 3.1.1 Iopdderyuo touéa katoiniointag yo v wepintwon 2
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2yqpa 3.1.2 lopdderyuo topéa katoiinlolntag yio v mepintwon 3

Y& KUKAOQOPLOKEG KATAGTAGES OOV O mivakoag MatriXx mpoélevong/mpoopioon
etvar og 1ooppomia (Zynua 2.11) o kvukhkog kOUPog OmANg Awpidag sivor mo
amodoTikog an’ 6Tt 0 KuKAIKOG KOpUPog turbo edikd otov vYNAég poéc KukAopopiag
€164yovVTOl GTOV OOKTOAO amd TNV KLP 000 Kol YoUNAES poég KukAogopiog
EIGAYOVTOL O’ TV HKPATEPT] 000 avEAvoVTOS TIG poég KukAopopiag. Ot cupPatikol
KOpPot dumAng Awpidag eivar moAt o amodotikol and Tovg turbo KuKAKOVG KOUPBoLS
€0V 1 KUKAOQOPLOKT POT| EIGEPYETAL OT’ TNV KVPLaL 000 Kot KupoiveTan eviog pesaimv
Tipnav. o v eioaydpevn kivinon mov kopaivetor omd yapnAés £o¢ pecaieg TYES Kot

ot 2 xopPot givan e&icov amodotikol ympic EekdBapo oPEAN Yo Kavéva am’ Tovg dvo.

Y& KUKAOQOPLOKES KATAOTAGELS OOV Ol KIVAGELS KATELBLVOUEV®OV GtV KOPLoL 000
EMKPOTOVV TOV GAA®V Kivficewv (Zynua 2.11.1 ko 2.11.2 mepurtdoetg 2 kot 3 ot
KUKAIKOL kOuPot turbo mapéyovv uvoikoOTEPEG AEITOVPYIKEG GUVONKES EVOVTIL TMV
KUKMKOV KOpPov duthnig Awpidoc pe T 101eg moodtTeg e10ayduevns Kivnong. %’
OUTEG TIG TEPWTAOOELS Ol KOOLOTEPNGCELS &lvarl HIKPOTEPEG YO TOLG KLKAIKOVG
KkopPoug turbo am’ 411 6T0VC GLVUPATOVE KOUPOLE dSITANG AwpPidag dTav VYNAEG POES
KukAOQopiog El0dyovTol amd TOVG KOPLOVE 000V KO UIKPES POEC EIGAYOVTOL O TIG
HUIKPpoLG 0000¢. AvEdvovtog TV pon kivinong amd tnv pikpn 006 ot KukAtkol kOpPot
turbo oA amodidovy kaAdTEP GV M pon EpxeTaL 0o TNV KOPLO 000 OOV Ot TIUES

Kopoivovtal avapeca oe pecaieg (N oyetikd ynAéc Tipéc). o Tig eicayopeves poéc
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KukAOQoOpiog Tov Kupaivovtor amd YoOUNAEG €m¢ pecaieg TEG ot 2 koOpPot

TPOCPEPOVY IGOIVVAUES OATOJOGEL Y10 TNV GUYKEKPIUEVT] GUYKPLOT).

Eivar @ovepd 0TL ta emikpatéotepa amoteAéopato €lval €MNPEOcUEVO amd  TIG
vroBécelg mov vVIBeTHONKAY STV apYN TNG CVAALONG EWOIKA Y10 TV GCLUTEPLPOPA
TOV KUKMKOV KopPov turbo mov uéypt tdpa HOVO KATOW0 TEPOUATIKE OESOUEVA.
etvar oBéopa. Ilap’ dAa avtd Kou whvia péca oto oplo TS BempnTikig peAéng n
ovykplon pumopel va givor €ykvpn €bv HaG TANPOQEOPEL OMOTEAEGUOTIKG Yo, TNV

KOToAANAOAN T EMAOYTG factkol turbo an’ tov koppo dumding Awpidag.

3.2 MeLETn oVUTTEPLPOPAS TOV 00N YOV NEGH 6TOV KUKAKO KOpfo turbo

EEattiag tov oapywod yopokmpa ¢ IloAwvikhg épgvuvag yi v avéivon
CLUTEPIPOPES TV 0dNydV oTovg turbo kukhikovg KOpPovg aEod emAéxOnkayv ot
tonobeciec yio v €pegvva mopatnpnOnke OtL giyav aSl0ONUEIOTN YE®UETPIKN
TOWAlL Kol mopopoln opyavmon kivnong. Ta yapaktnpiotikd yvopicpoto Tov
egetalopevov koppov @aivovior otov mivaxko 2.4. Ot tipéc mapbnkav oto TUNUO
€16000V TV 2 AwpidwV TPog Tov KOUPO, HEGH GTOV KUKAOPOPLOKO dUKTUALO OAAG KOt
otV €£0d0. v mAcloynoio Tov KOUP®V 1 €£000¢ 6T’ aPLOTEPA TPOYLOTOTOIEITOL
and TV eomTEPIKN Awpida, 1 ££000¢ ota 0e€ld mpaypatomoleiton HOvo am’ v
e€otepkn Awpida evd n oo pécov kivnom ypnotponotel Kot tig 2 Awpideg. Orot ot
KuKAMKOT KOpPoL ftav oxedlocpuévol OTmg ot KukAkoi koppot turbo kot cuvavtovv tig

OTTOLTTGELS TV OAAAVIIKDOV 00N YLDV.

Kvkhkog Swilcza 1 Swilcza 2 Stalowa wola Bielsko Biala Chorzow Chrzanow Tarnow
Képpog
Awyopiopog Yrepoyouévo Matd Ynid kpdoneda | Xapnid Xopmd Oplovtia Oplovtia
Aopidwv otnv 080 Kkphomeda pe VIEPLYOLEVOL pe otabepéc Kkpaomeda Kpaoneda e onpavon onpaven povo
OV KOpUPov oTa0EPES YPOUIES Kpaomeda pe YPOUUES otabepég uovo
OTIG 2 TAEVPES OTOOEPES YPOLLLES YPOLLES
oT1g 2 TAeVPEC

Awyopiopd Ynepoyopévo Yrepoyopévo Yrepoyopéva Opiovtio Opovtion Optlovrtia Optlovtia
Aopidwv oTig Kpbomeda Kkpdomeda Kpaonedo/onpo | onpaveon oHHavon onpaven onpaven
£16000VG TOV von
KoOppov
Zy€d10 Awpidmv "EAdewyn "EAdewyn Zmpar EmpdAd Apyyunmon | ‘Eikewyn "EXewym "EXewym
oV 0806 ToV Apyypmdn
koufov
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4 II\éGtog Awpidag 5.0 5.0 55 5.0 5.0 5.0 5.0
Koppov
5 E&otepkn 60 60 72 435 52 48 52
SdpeTpog
6 Ecwtepcn 32 32 44 24 32 24 32
SipeTpog
7 Amdrhion g 8.7 17.3 17.3 18.8 5.0 9.6 9.0
ECMTEPIKNG TPOYLAG
8 Amdrhon g 10.2 19.0 19.0 21.5 6.5 10.9 10.5
eETEPUMNG TPOYLAG
9 IInpogopieg Ztdvtopvt +edicég ZopPoricég SopPorticég Zopporucég Ewdwcég Zopforicég Zopforicég
TWOKId®V TVoKideg TWOoKideg 6TV TWVOKIOEG 0TV TWOoKideg 6TV TVOKIOEG TVOKIOEG TVOKIOEG OTNV
TPOGEYYLoN TPOGEYYIoN £lcodo oy TPOGEYYIoN
TPOGEYYIoN
10 Opilovtia Béln (ovppam Béln (ovppat Bé\n (ovpupot Bé (ovppamm Bé\n (ovpupat Béln Béln ovpPar
Soypdypion onNpHovon) onNpovon) onpaven) onpoven) GNHaven) (ocvpPar GNHOVOT))
ofpaven)

IHivarag 3.2 I'vopiouato tov eletalopevov koufov

3.2.1 H amoyn TV 07OV Y10 TOVS KUKAIKOVS Kopfovg turbo

ZOUQOVO LE TIG YVDUEG TO 00NYDV — ¥PNOTOV TOV KUKMKOV KOpPwv turbo sivat
TOAD acPOAEIS SiKTLO AOY® TOV TAPUKATD AOYWOV:

. O1 odnyotl axorlovBovv dAn v dpa
NV 1K1 TOLG Awpida

. Agv vmhpyel duvatOTNTO EMYU®OV
OTOV KUKAOPOPLOKO OUKTUALO

. Eivor mavta EekdBapo yio to molog
EXEL TPOTEPAOTNTOL

. Agv  vmdpyer  oavnovyio Kot
apBoAieg KOTA TNV 001 YNON OTNV EGOTEPIKN AwPida TOL dUKTVAIOV

. XounAotepeg toyLTNTEG GE GYEOM
LLE TOLG KOOGS KUKAKOVS KOUPBOVE TOALATADY AwpidmV

. Edv  ypnowomoovvrar  pmrtevol

onpatoddTeS etval e0KoAa Katavontol Kot 6xedovV aAdvOacTot.

3.3 Ecotepkd N e€0Tepkd piog aoTIKNG TEPLOYNS

Ortav yivetar Adyog yo. KUKAKOVS KOUPovg kat dn yo KukAkovg kopupovg turbo
elval onuavTikod va yivetr otdkpion petald kOpPov ocmTEPIKOD Kot £MTEPIKOL Uiog

OGTIKTG TTEPLOYNG Yot OVO KLPLOLG AHYOLG:

1) Apyéc kukhooplokég poéc meldv Kol TOodNAATOV Guyva divovv To TOpOV GE
KUKMKOVG KOUPOVE 6T0 €0mTEPIKO Mg 00TIKNG mEpoyns. Emopévog elvar xoivn
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Kvrhikoi koppor pe dwoywpiopd kukropopiog (Turbo roundabouts)

TPOKTIKN OVTEG Ol POEG VO GLUTEPIAAUPAVOVTOL GE HEAETEG LOVO GTO ECMOTEPIKO UiOG
OOTIKNG TEPOYNG. Z& MOVTEAD KUKMKAOV KOUP®V 010 €£OTEPIKO UiOG OOTIKNG

TEPLOYNG OPYES KUKAOPOPLOKEG POEG GLYVA ATOKAEIOVTAL.

2) Xmv OMovdio ot KukMkol KOUPOl OTO €0MTEPIKO MIOG OOTIKNG TEPLOYNG
eEomMlovTan e TAEVPIKES OOy PAUIGELS EVA gV 1oYVEL TO 1610 Y10 TOVG KOUPOVG 6TO
eEOTEPIKO P0G OOTIKNG TEPLOYNG. AVTO £XEL GUVETELEG GTOV GYEOAGUO TV KUKAK®MOV
kouPov turbo. I cvykekpéva n mapovcio piog StoypopicHévng Ampidag Exet
OULVETELEC GTO KUVKAOPOPLOKO TAATOG OAAL Kol 6TV SAUETPO TOV KLKAKOD KOUPO.
H owdpetrpog ennpedlel Tov anattoOUeEVO ¥OPO NG doTadp®ONS OTTov givor Eva amd

T0L 10 AEI0A0YN GO KPLTHPLOL.

Eykoabiotdvtag ootetvovg onuatoddteg 1 Pactkny KUKAOQPOPLOKN pon GTOLG
KUKAMKOUG kOpuPpovg oAAdlel, n potipunon Awpidag dev didetar ota oynuato HEGH
OTOV OOKTOAO OAAG OTO OYNUOTO OTIS KLUKAOQOPLOKES PoEG Omov Kuplapyel TO
TPAGIVO. AVTNV 1 AAAYT] TNG KUKAOPOPLOKNG POTG EMNPEALEL TV XOPNTIKOTNTA Kot
etvar Tpog depevvnon. Amd v GAAN PEPLA 01 0PYEC KUKAOPOPLOKEG POEG emnpedlovV
emiong v yoOPNTIKOTNTO TOV KOUPBOL 0AAG e eVTEADS dlopopeTiKd TpOTO. EmmAéov
ot oALavOKEG 0dnyieg oxedaopol amobappvvouy v dnpovpyio. TOINAATOOPOUOV
HovoL emmédov Ko tefodiofaoemv og turbo kvukAikovg koppovg (Crow 2008). Eidwkad
OTOVG TUTOVG POTOPO KOL OCTEPL OV €fval Ol HEYOADTEPOL TOTTOL KO TEPLEYOLY 3
Aopideg v 1 okéhog €16600v. To va daoyiotovy 3 Awpideg 16050V Hovodg eivoe

apKeTd Evtovn Kot emtkivovvn dtadkacio yio te{o0¢ Kot ToOMnAGTES.

Kegdraro 4: EEomhopoc, o1pavon Kot ETPEPOVS GTOLYELN TMV
KUKMK®OV Koppov turbo

‘Eva Bacikd cuotatikd yuo v ayoyn deoymyn g KuKAOQopiog VoS KUKATKOD
KkouPov turbo sivar o eEomhioudc. O eEomhiopdc Paciletan oTic id1€G 106G KoL OPYES
oV OEMOLVV id OToldNTOTE dtaoTavpmon. Ta cvotatikd tov efomAopold evidg
KUKAKOV kopPov turbo mov tomobetovvron et TG 0500 N dimha A’ LTV EYOVV MG
oTOYO TNV AVAKAUYN TOV AEITOVPYIKOD EMUTESOV, TNV ACPAAELD OAAG KOl THV CMOOTN

EVNUEPMOT] KOl EKPLAON O™ TV 00Ny DOV.
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H ocwot) tonobétnon tov eomMopon etvar Pacikr TpoimdOeon yioo acpaieio Kot
odwkn aveon. H mepintmon cvviiypnong 6tav dnuovpyovvror eBopég Ba mpémet va
elval QUESES EVM 0 EKGLYYPOVIGLOC TOV EO0TAGHOD £XEL WG GTOYO VO, BEATIOVOVTOL O

oLVONKeS AoPAELOG Yio TOL O LLOLTOL.

A’ 6T yiveTan e0KOAN AVTIANTTO 1) S1odIKaGio EE0TAGHOV Elval AKP®G CTUOVTIKN
aeov givol cLVOEdEUEVN LE TO 001K SIKTVO, TOVG YPNOTEG, TOL OYNUOTA OAAG KO TNV
001N acediela emnpealovtag Kotd Evav peydio Babud Tig oyéoelg aAAnAeniopaonc
oAV avtov Tov otoyeiov. Kdabe mapovcsioa evog kukAikod koufov turbo
wpoovayyEAAETOL o€ 00NYoVg, meohg Kol TOOMANTEG MOTE OVTol v KaBodnyncovy

NV Topeia Tovg pe v Pondeta TG amattoOUEVTG OTLLOVGTC.

AxOUQ TO TOPAOV KEPAAOLO OVOPEPETOL GTO ETUEPOVS CTOLEID TOV KLVKAK®OV
kOppov  turbo  Omwc ot vnoideg (kevipkn-Olaymprotikn), melodiaPdoel,
nodniatdopopot k.o To oynua 4.1 divel éva mapaderypa eE0TMGHOV G” Evay KUKAKO

koo turbo.

Eixova 4.1 Iapaderyuo eEomliopot turbo xvkiikod xoufov

4.1 IIivakideg kKvkroQopiog

Onwg €xel avapepbel og TPONYOLUEVO KEPAANLO eV EMITPEMETAL 1] ALY APIdag
péca otov daKTOAL0 ToV KOUPov. ‘Etot emdéyovtag v Awpida e166d0v kabopiletar o
Tpémog kivnong tov oynuatoc. Emopéveg to avaykaio otorgeio mov yoapaktnpilet

évav KuokAMkO kopPo turbo eivar ot kabeteg kot opllovrieg KOKAOPOPLAKEG TIVOKIOES
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OV TANPOPOPOVV TOV 00Ny OPKETA TPV TNV AmPida elcaywyns mov 0’ akolovOnoel
Otav TANGIAoEL TOV KOUPO Le OKOTO VoL GLVEXICEL TNV 001 YNGN TPOG TOV EMAEYUEVO
poopopd (oynua 4.2).

‘Etolr mpogidomomrikég mvokidec tomobeTovviol oOTIS €16000VG¢ TV KOUP®V
TOAMOTAV  A®pid®mV Omov  €£0pT®UEVY], amd TOV TOMO KOUPOL  OlPOPETIKES
TOPUALAYEC UTOPOVV VAL TPOKVYOLV. 26TO00 1 Kibe exdoyn Oivel Eppaocn oyt Lovo
OTOV  KUKAOQOPLOKO  YOPOKTAPO OAAGL Kot Tov opldud Kol TPOOPIGUO NG

KUKAOPOPLOKNG Awpidag.

2ynua 4.2 Hopaderyuo mvariowv Tpiv v €l6000 6TOV KOUPo Torlariov Awpidwv

I'evikd o1 kukAikol képpor turbo gpodialovtan pe 11g cvpuPatikés mvokideg mov
umopel vo eivon kdéBeteg M opildvtieg. Znv Katnyopio TV KAOETOV TIVAKIO®V
AVIKOLV 0L KUKAIKEG KukAo@oplakég mvakides (C-12), o mvoxideg TpotepatdTnTOog
(A-7), ov mvoxkideg mpwv Tovg KOUPovg, ot mvaxideg evnuépwong meld®V Kot Ot
mvokideg emt g vnoidag dwywpicpov. EmmAéov kdmoleg €icodol o KLKAKOVG
KkouPoug turbo €yovv mivakideg pe T kKatevboivoelg Tov Aopidwv (F-10). Mepkoi
KOpPot oev drabétovv KaBeTeC mvaxideg mov va. deiyvouy TV katevBuvon aAld sivon

Tono0eTNUEVEG OE KOADVES 1| 0€ TAaioo Ve om’ TIG AwpPides.

‘Eva. onuavtikd otoryeio 6mov Odmupovpyel v popen tov KoOpPov elvar ot
oploVTIEC TIVOKIOEG OOV deV £Y0VV TPOocdloplotel oe pio oyxetilopevn odtaén. Eva

Tapaderypo oplovtiog mvakidoog etvar ta fEAN 61e00vVoNg TOV ¥PNGIULOTOIOVVTOL Y10
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vaL LTOJEIEOLV OTL 1] 00N YNON EMTPETETAL LOVO KT TNG O1€0BVVONC TOV VTOOEIKVVEL

10 BéAOC.

¥’ avtd 10 oNuelo AvanTOCCOVTOL KATOEG EPMTNGELS TOV TPEMEL V' avapTNOEl 0

HEAETNTNG — GYEOIAGTNG UNYOVIKOS OGOV aPOPA TIC TIVOKIOES Kot aTEG elvar:

. Eivon ov mvaxideg emopxeic won
€0KOAO KOTOVONTEC;

. Yrmbpyet ocvvoyn peETOED TV
TVOKIOWV MOTE VO TAPEYOLV GOPNVELL KOTA TNV TPOCEYYIoN;

o Yndpyovv ot KATOAANAES
TPOEWOTOMTIKES TIVOKIOES TOV TOomoBETNONKAV GTNV KATAAANAN andoTaon;

. Mmnopovv ot mivaxideg va yivouv
avTNTTEG €67 amooTdoemg N 1 SIUOPE®OT Tomiov eumodilel TNV opaTOTNTA,

. Eivar ot mvokideg katdAAnAeg yio

TNV ToYOTNTO GYEIGLOV;

4.1.1 Zvoppatikég mvakioeg KUKMKAOV KOpPov

Ot evvéa TOMOL CLUPATIKOV TVOKIO®V TOL YPNGLOTOIOVVTIONL GTOVS KLUKAIKOVG
KOUPBOVG avOADOVTOL TOPAKAT® MOTE Vo Tapatnpndel n xpnon tovg yo tov Kabéva

EexwploTd:

1) IMvoxida evnuépoong mopovciog Kopfov

Eivar ocovfwog m mo pokpwv o’ v Aopida mpocodyyiong kor pe avtifetn
katevbuvon amd 10 pevpo  Kukhoeopiag (oynuo 4.3). Ot mvokidec oavtég
VTOOEIKVOOLV €vay KOUPO 0ALA dev TPOGOEPOVY TANPOPOPIES Yo TNV SLAUOPPOOT

TOV. ZUUPOVAEVLTIKEG TIVOKIOEG TOYVTNTOG UTOPEL VO GLVOOEVOVV TIG TIVOKIOES

evnuépmong koppov.
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Eixova 4.3 [Ivaxida eviuépwons mapovoios koufov aric HI1LA.

2) IIwokides kaBoonynong

Ot mvokideg kKaBodnynong divouv TANPOPOPIES Y10 TOV TPOOPIGHUO TMV OYNUATOV
(oyquo 4.4.). Ymapyoov 3 tdmot mov eivar: ot ovuParticoi (conventional), ot
daypoppatikoi (diagrammatic) kot o tpitog tHmOg moOv pmopel vor GuVOLALEL TOV
TPOOPICUO KOl TIG TANPOQOPies OYeTIKO pe TNV Ypron Awpidag. Ot mvakideg
kafodynong omv miswoyneic Touvg eivor Staypappotikol kot pmwopoldv  va
tonofetnBovv 150 pe 200 pétpa mpwv amd Tov KOUPo MOTE VO EVIUEPDCOVY TOLG

001y0VG Y10 £16000 GTOV eMKEILEVO KOUPO.

2ynipo 4.4 Zoufotinés kai O10ypopUaTIKES TIVOKIOES KODOSHYNoNG

3) IIvaxideg y1o £VOEIEN TPOTEPULOTTAS
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Tomkd ot mvakideg mpotepadtnTag UmOpovV Vo gykoTactabdodv o610 onueio
TpocEyyons tov kopPov. Eivar eykateotnuéveg cav HOVIEG TIVOKIOEG OAAGL uTopohV
va £YKaTaoTafo0V Kol GOV TPOCMPLVES YL0L VO, TPOELSOTO)GOVY TOVG YPNOTES Y10 TOV

véo KOUPo 1 cav BondnTiKéC TPOEOOTOMTIKEG TIVAKIOES TOYVTNTOC.

4) IIvokideg EAEyyov YpNONS A®PIOaC

AVTéC 01 TIVOKIOEG YPNOLOTOIOVVTOL Y10, VO, TOPOVGIAGOVV TV EMAOYT EIGOO0V GE
Aopida kukAkoh koOpPov. Mrmopetl va givar 600 €W0OV: 01 GTAVIOPVT KOL O TOTOGC
aykiotpt yopépatoc. To oynua 4.5 moapovotdlel éva mopaderylo GTAVTAPVT Kot
aykiotpt yopépotoc. Ot mvakideg THTOV ayKIoTPL avamTOYONKay GTnV ALEPIKT OOV

eykafioctavtarl Tpv Tov KOUPO MOTE 01 001 Y0l Vo KAVOLY GOOTN EMA0YN AmpPidoc.

Zyqua 4.5 Hopaderyua wvaxiowy oTaviopvt Kol oyKioTpl

5) Iivakidoeg mapapoviis oty 0€&10 Apida

Xpnowonoohvtal 6To TEAOG TNG SY®PICTIKNG VNGOG Kol EVIUEPMDVOLY TOVG

001MyoVg Yo TV Topeia Tv oynpdtov. Eva mapddstypa gaivetorl otnyv gucova 4.6
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Eixova 4.6 I[Tivaxido mopopoviic oty deéia Awpioa (' keep right)

6) IIivakideg Tposidomoinong neldv

I'evikd o1 mwvakidec mpoewdomoinong vmapEng mel®V  ¥PNOYLOTOIOVVIOL OTOV
vrapyovv melodaPdoels. e kamoleg ywpeg eykadictavior mpwv Tig dwupdoelg meldv
oV €16000 Kat ££000 ToL KLKAKOV KOuPov. Eva mapddetypa piog térotog mvakidoog

aKoAlovBel otV mopakdato ekova 4.7

Eixova 4.7 ITvaxioa mpocidomoinong melwv

7) IIvakidoeg TPOTEPUOTNTAS

Eivor o’ T1g o onpovtikég mvakideg 6Toug KUKAIKOUG KOUPBOVG Kot TANPOo@opoHV
TOUG 00MYOVLG YloL TV TAPASOCT| TPOTEPOLOTNTAG TNV KLUKAOQOPaKkn Kivnon. Mia
tétown. mvakido gaivetor oty ewova 4.8. Omov kot dtav amorteiton 2 mivokideg
npénel vo. eykabiotavtal oe kdbe €000 €0IKA 6 KOUPOLVG TOALATADY Awpid®V.
Yuvnbwg N aplotepn] yiveton mo opatn 010TL 01 0dNYol KOIThve aploTEPE KOTA TNV

€16000 T0VG 6TOV KUKAKO KOUPO.
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Ewova 4.8 ITvoxido rpoteparotntag (yield)

8) IMvakideg 6TV KEVTPIKI VI|GidQ

Ot mvokideg oty kevipikn vnoida elvar BéAn katebBvvong mov deiyvovv v
KatevBouvon v kivnong otov  kKukAogoplokd daktoio. [Mapdderypo pog tétotog

TVOKid0G PaiveTal 6To TapakaTm gikova, (4.9).

Eixova 4.9 BéAny kotedOovong eni tg kevipikng vioioog

9) IIvakideg €600V

O1 mwvoxkideg €£6oov (ewdva 4.10) emPefardvovv v emroyn €£600v am’ TOV
koppo. Xvvnbwg eykobiotavtol oTIG OYOPIOTIKEG VNGIOES Kol LEPIKES (QOPES

eykafiotavral Tapdmievpa TG 000V.
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Eixova 4.10 ITivoxides eCodov aro Hvwuévo Baoileio
4.1.2 Avoypappict) Tov 0006TPAONATOG

H dwypdupon tov 0006TPOUATOS OmOTEAEL KPIGWHO YOPOKTNPIOTIKO OOV
daceariletor n katavonon Tov dwbécipmv dadpoumv. ITave o’ avtd o Fortujin to
2011 t6vice 6Tt eivan omapaitnn poll pe Tig mvakideg TPo-dacTOVP®ONS 1 XPNOT
eneEnynoewv LopeNg PELOVS TOL AVATOPIGTOVY TNV TANPOPOPIN TOL AVOPEPETOAL GTIC
mvokidec. Avtd ta BéAn tomov aykiotpt (fish-hook) mpénet va torobetovvtan og kébe
pio Awpida 166500, va dtauywpilovial 6 opddeg TOLVANYIOTOV 4 S1UO0YIKMOV LOVAS®V
Kot vo. dtabétovy dlootdoelg cvpPatég pe v tayvtnta tov 50 km/h (CROW 2005).

H yxpnomn avtov tov gidovg dtaypdppiong ivat TepITt €VIOS TOL KUKAKOD dOKTUAIOV
Kol euokd dgv mpoteivetor. H mapakdto eotoypoaeio (oynmua 4.11) avamoapiotd tao

BEAN onjuaveng Tov YPNGLOTOOVVTOL GTIC AWPIOES E1GOJO0V.

2ynua 4.11 BéAn onpovens mov ypnoyomoiodvior atig Awpioes 160500
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4.2 ®oTIopog

O poticpdg eivar eupelag ypMong 6Tovg KLKAMKOVG KOUPovg turbo 10Tt 1 KEVTPIKN

ynoido mapovotdletal g eUnOGOI0 GTNV KLUKAOPOPLOKN Kivnomn Kol €Tl mPEMEL Vo
yiver avtinmt) and kamowo amodctoon. Koatd v dbpkela e voytog pe aobevelg
npoPoleic avtd dev etvar duvatov. [Ma va Aeltovpynoel IKOVOTOMTIKA £vag KOUPOC
pémeL 0 00MYOG vo E16EADEL, va Kivnbel p€ow daKTLAIOL Kot Vo amokAivel amd TV
pon UE AcQOAES Kal amodoTKO Tpomo. [ va o meTthyel avtd mpémel v’ avtidngOel
™V yevikn Sudtaln kot Agttovpyio 6 TETO0 YPOVO (DOTE VO KAVEL OAEG TIC
amopaitnteg Kivnoels. 'ETot ikavomomrtikog @OTIGUOC TPENEL VO TAPEXETAL GE OAOVG
oV KLKAMKOVUS kOpuPove. To Bpadv o kduPog mpémetl va yiveror avTiinmrog OTmG Kot
KT TNV ObpKELN TNG NUEPOGS.

H 0éom tov onuodcov eotiopod mpénet va kdvel tov kKopupo avayvopicio. Edv o
dpdpog mov odnyel otov KOUPo dev givarl OTIGUEVOG ival KOAVTEPO va TomoBetnOet
QOTIGHOG el Tov dpopov. N'evikd etvar mpotipndtepo va tomobeteiton EOTIGUOG £E®
o’ ToV KUKAMKO KOpPo ®ote va punv mapomAavd tov oyedtocpud tov oAAL Kot vo
wapatnpeital KaAvtepa N YeEVIKT Tov £kdva. Kdamoleg emmpocheteg cvotdoelg 0cov

apopd Tov QOTIGHO elvar ot €ENG:

e E€o amd xarowknoyleg meproxég ot cvvdedepévor dpopol mpémel vo glvan
eoTIcpévol mive and tovAdyiotov 80 pe 100 pétpa (mepimov 3 koAdveg pe
0®G). Avtd Ponbd tovg 0dnyoldsg va mpocapudlovy TV OpacT] TOVG A’ TO
QOTIGUEVO TTEPPAALOV TV KOUP®V Eavd 6T0 E6TEPIKO GKOTEWVO TTEPIPAAAOV
otV €£0do. Axdupa amayopevetal n Vmopln MG KOVTIVIG KOl GKOTEWNG
TEPLOYNG OVALLEGO GE 2 GUVEXOUEVES POTELVEG TEPLOYES.

e T va toviotel 10 oynua Tov dakTVAIOL £vOG KLUKAKOV KOpBov ypetdlovTat
nePITOv 8§ KOADVES POTIGLOV VTTO KAVOVIKES GUVOTKEC.

o  Kokdc potiopdg mpénet va mapéyetor Katd v mpocéyyion otov koupo, o’
oML TOL EUTAEKOUEVO TUNHATO OOV €1GAYETAL 1| PON Kiviong aALd Kol oTo
pépn €600V g Kivnong.

o EeyoploT ekTipumomn mpémel vo dideTol otov QOTIoNo melodafdoemy Kot
TOONAUTOOPOUM®V.

e O QOTICHOC 6TO EMIMEDD £0GPOVE GTNV KEVIPIKT VNG00 topel vo PEATIDOEL

™V opaTdTNTO £VOG KUKAKOD KOUPBOoV.
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e H «xevipwn vnoida mpémer va givor TANpwG avayvopicun yu vo yiveton

gykapa avtiAnmty. 'Etol gotevég mvakidec mpoTipnmvTot.

Eixova 4.12 ®wtioudc e kokdiko koufo
4.3 Nnoida owympiopov

H wnoida doympiopod ( dwuympiotikn vnoida 1 evoldpecn vnoida) epodialet
OAOVG TOVG KLKAMKOVUG KOpPovg turbo ektdg avtdV pe TOAD HIKPY OLAUETPO KoL
OKOTOG NG vl VO TPOCREPEL <<KOTAPVYL03> 6TOVS TELOVS (GLUTEPIAUPBAVOUEVOL
T ovornpikd apoasiole AMEA, modniata kot Bpepikd KopoToakia). AKOLO TapEYEL
Bonbela otov éleyyo g TayvTnTOC, 0dNYEl TV kivinon péoa otov kOpPo, cupuPairet
GTOV PLGIKO JAYWPIGUO PONG €16O00V Kot €£0J0V Kol OMOTPENEL TVYOV AAVOAGUEVES
KIVIGELS KOl YPTCLLOTOLEITOL Y10, TO GTHPLYLO TVOKIOWV.

To olk6 pnkog g mpémel vo eivar tovAdyiotov 15 pétpa (50 mdHo) dote va
napéyel mpootacios otovg meCovg aAAG kot vo gwomolel tovg melovg Yoo TV
TPocéyylon Toug 6tov kOpPo. Emniong npénet va enekteivetal 61o TEAOG TG KOUTOANG
€€6dov v va amotpénet v €£0d0 KukAopopiog amd tuyaio OEAEVOT GTNYV TTopEin
g TAnciéctepng kivnong. H ewkdva 4.13 amewcovilerl Tig eAdyioteg S0GTACELS HLOG
S ®PLOTIKNG VNGOG G KUKAIKO KOUPO povig Ampidag cuumepthapfavouévon Tic

ne0010PAGELS.
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2ynua 4.13 EAdyiotes 0100T00ELS H1OS VHGIOOS OLoyWPIGIOD

AvEdvovtag To TAATOG NG VNGI00G EXEL GOV OMOTEAECHO. LEYAAVTEPO OLAYWPIOUO
HETOED TNG KLKAOPOPLOKNG PONG €16000V Kot 5000V TOL 10100 GKEAOVS Kol ALEAVEL
TOV XPOVO TV 00NYOV va dlokpivouy ta eEgpyoueva oxnpato pésa otov koppfo. M’
avTOV TOV TPOTO UEYOADTEPEG JLWPLIOTIKEG VNGideg pmopovv va fonbhicovv oty
peiwon g ovyyvong Yo Tovg 0d1Nyovs €16600v. Mol HEAETN TOV TUNUATOS KOPLOV
opouwv tov Kovivohavt £€0e1le OTL pHEYIGTOMOIOVTAG TO TANTOG 1TNG VNoidog
S OPIGUOV éxel Kopvpaio €mOPOCT OTNV  EAAYIOTOTOINGCT TOV  OEKTOV
OTUYNUATOV Y0 OYNUOTO €16000V — KukAoeopiag (MM vmdpywv otov kOpPo).
Qotoco avédvovtag 10 mAdTog vnoidag Olaywplopod amottel kol avENom TG
EYYEYPOUUEVIG OlOUETPOV KOKAOL. ALTA TO TPOVOUD ACQUAElng umopohv va
e€looppomnBovy pe LVYNAOTEPO KOTOOKEVAGTIKE KOOTN Kol LYNAOTEPY EmMdpooM
€04.POVC.

Ot odnyieg pe ta otdvrapvt ASSHTO mpémet v akolovBovvtor yio v vnoida
Styopopov. Avtd meprlapPdvel v ypNon HEYOAOTEP®Y OKTIVOV OTIS YOVIES
TPOCEYYIONG (MOTE VO UEYIGTOMOLEITOL 1 opatdTNTA NG VNoidag oAl kol v’
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avtiotofpilovion To KpAGTESN GTO TEAOC TNG TPOGEYYIoNG Y10 VO dNUovpyEitan o

KOV TOVVEA.

Eixova 4.14 Koxlikog kéupog Turbo oty OAdavéio ue dmopén mpacivov oTic vioideg
10 WPIoUOD

4.4 Kevtpun vnoida

H xevipin vnoida &vog kukhkod kouPov turbo sivar to vmepuyouévo pn
dwoylopevo tuua mepPaAropevo and €vav KUKAOPOPLOKO SaKTOA0. ALtV 1
éxtaon pmopel va meprlopPdvel daoyllopevn emeavelo yioo peyaio oynuota. H
KEVIPIKY] VNoida elvar TUTIKA SO pP®UIEVT] Yo s TikovS Kupiwg AOYoug aAAd Ko
YL VoL 0DENCEL TNV aVTIANYN TOL 001 YOV KOTA TNV TPOCEYYIon Tov otov kopPo. Ot
KEVIPIKEG VNGideC mpémel mavTa var lvol VIEPLYOUEVES KOl Ol YOUNAOUEVEG OOV
€161 givol SUGKOAO VoL ovaoyvmpiloTohVv ard Tovg 001 yoUG.

I'evika to péyebog g kevipikng vynoidog mailel TpwTevOV POAO GTOV KOOOPIoUO
TOV EUTAEKOUEVOL QOPTOL T®V oYNUbTemV otov kOpuPo. H didpetpog elvan eEaptodpevn
€€’ oAOKAPOL 0d TO TAATOS TOL dOKTLAIOL Kol £dv YvmaoTomondel 1 S1dUeTPOg, TO
TAATOG KOl YEVIKG TO YEMUETPIKA YOPAKTNPIOTIKA EIGOI0V TOTE UTOPEL VO GYESNOTEL
N KEVIPIKT ynoida.

Edv n taydmra suvtopudtepng dtadpopng Eemepvd TV ToOTNTO GYEOIGIOV TOTE 1|

KeVTpKN vnoida yperaletar va avéndel peyokdvovtag v S1dpetpo tov. Ymapyovv
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Kol GALeg péEBodot BEPata ympig v adénomn g SpéTpov Ommg ivat: pvdon g
YPOUUNG TPOGEYYIONG GTO APLOTEPH LELDVOVTOG TO TAATOG E1GOS0V 1) LELDVOVTOG TNV
axtiva €10600V. AVTéG Ol AVGES OUMG UTOopel Vo AOKAEIOLY TNV 1KOVOTNTO
TPOGAPUOYNG TOV oYNUateV. ETtol 68 mepmnt®doelg mpotepaldTnTac, TOTOypopiac M
GAAOV TTEPLOPICUOV TTOV ATOKAEIOLY TNV KOVOTNTO peyEBuvong ¢ OopéTpov pio
avapTNoUn em@dvelr umopel va mpootebel 010 €E®TEPIKO OPlO NG KEVIPIKNG
vnoidag 6mov dwooyiletar and peydro oynuota. H euwova 4.15 delyvel o kevrpikn

vnoida pe daoyloOpeVN EnPAaveLd.

Eixova 4.15 Turbo xorhixdg kéupog oto Auotepvrou e d100yilousvn exipaveio, oty KEVIPIK
vnoioo,

Otav ypnotpomorovvrorl 1oy ILOUEVES ETPAVELEG GTNV KEVTPIKN VNoida TPENEL VoL
oyxed1dlovton pe T€1010 TPOTO MGTE va dlacyifovtorl amd T peydio oynuoTe oAAd Kot
va amoBappivovtal ot odnyoi TV oynudtov omnd v yprion tovg. [ v
armofdppuvon ypnong amd To oyNuoTe TPEMEL 1 EEMTEPIKN  AKPY VA Eivon
vIEPLYOUEVT Kotd 30 MM Kot To TAATOG TOVg Kupaivetat and 1 émg 4 pétpa.

I'evikd o1 kvkhikol kopPor oe mepiPdrrov vraiBpov ypetdlovior peyOAVTEPES
KEVIPIKEG VNGIOES o’ OTL 01 ACTIKOL Y10 VL aEAVOUY TNV 0paTdHTNTO TOV 00NYDV Kol

V0L KOTOGTICOLV 1KOVO TOV GYESOCHO KOADTEPNS YEMUETPIAG TPOGPAcEWV.
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4.5 IeCodwaPaocers kKot modniotédpopor

O yprioteg tov meCodoPdoewv Kol TOOMAATOOPOU®Y GTOVS KUKAKOVS KOUBOVG
turbo &yovv v gvkaipio TG avapovhg Kot avtd moilelt onuoavtikd poro. O Kavovog
TOV aVTiYEPO OTOL TPEMEL VO, vt TOLAGYIGTOV 1 deVTEPOAENTOV HETAED TOL KUKAOU
TOPATNPNONG-0TOPACNG-0pAcNS (Kot TPOTIUOTEPO 2 SEVTEPOAENTA) TOPEYEL Lol KOAN
Baon vy oyedacpd. AKOUN GNUOVTIKO GTNV EQOPUOYT QVTHV ivar | Tpodtdheon oti
N XPOVIKN OTIYURn Oev TMPEMEL Vo, yiveTtar UEYOAN (OTE GAAOL GUVTEAESTEG OTMWG M
avEnomn taxhnTag N N ENLOPOCT) TOV APVISIGHOD VO, UMV £XOVV OPVNTIKY| ETLOPACT).

Ymv OAlovdio ot odnyieg vmodekvoovy TV UIKPOTEPN amdOGTACT, S5 UETPOV
petald tov KuKAOEOPLoKoD daKTLAIOL Kot Tov Todniatodpopov. [pémel yevikd va
otdeton mpotepadtnTa 6TOVG TOONAATEG OAAG OTOV ol odnyoi potomodnidrtov-
ToONAGTOL eV €YOLV TPOTEPUOTNTO TOTE 1 OmWOGTOCT, HEYPL TOV  OOKTVUALO
vroAoyiletoan oamd Aoywkég vmobBéoelg. Edd mpémer vo  katavonbei o0t 0
TodNAatdOpopog dev etvar pépog Tov 1010V dpOHOV OTMG 0 KVPLOG SAKTVLALOG TOL
KUKAKOU KOpPov. Ztmv OAravdia avtd eivar axpidg to 1610 pe 10 onueio 6mov 1
e€mTePIKN axTiva Tov KOUPoL cuvavtd TV TAELPE ££000V NG Awpidag. ZuvhHOwC
vtV M anoctaot etvat 6 pétpa. Ot oAlavouol Kavdves cuvietodv Vv xpron twv 10
HETP®V Y10l ATOCTOOT HETASED SOKTLAIOD KOl TOL TOONANTOOPOLOV.

O meCodafdoelg etvat TAVTOTE TOTOOETNUEVEG O HOKPLEL 0T’ TOV KUKAMKO KOUPO
Kot oimAa otov modniatdopopo. Edv ot moonidteg €govv v mpotepatdtnta, Eva
népacpa Tomov (EPpag (dwaPdoelg) dlvel otovg melovg mPOTEPOUATNTO EVOVTL TMV
oynudtov. Ilpog devkpivion, ot melol mpémel va divovv TPOTEPALOTNTO GTA OYTHOTO
EKTOG KOTOKNUEVOV TEPLOY DV

Otav vapyovv mepiocodTepeg amd pio Ampideg eivar apestd yio TV KuKAOQOpia
ToONAATOV vo £xovv TPOGPacn o€ O0POoPETIKA emimeda. Aol onuewwdel Ot N
ac@AAEln elval TO KLPLOTEPO TPOPANUA GTOVS TOONANTOOPOUOVS GE OUCTAVPDCELS
puOloueveg amd PoTEWVONS oNUoTodoTeg, 1 €kdoon CROW 126 avagépel Aoels
omov 1 Kivnon modnAdtov dwacyiler 600 Awpideg mpocdyyiong kot povo pio Ampida
eEooov. Ilpémer va yiver n depdtnom €dv n Adon 6mov 1 wodnAatiky kivnon Ha
déoyle dvo Awpideg €600V Ba NTav oToryEldoEg dtapopeTiky. H €kdoon cuviotd
6t Ba NTov av Kot autd dev elvarl oNUAVTIKO At TO GTOTICTIKA TOV OTUYNUATOV.
Ortav 0 TodnAatddpopog Tomobeteital € GOOTN AMAGTACT TO VoL d106YLoTEL [ OuTAn

Aopido OBa umopovoe khmoleg @opég va eivar mo emkivovvo. H otatiotikn
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ATUYNUATOV €£AAAOL  TOPEYEL U1 OMOOEIKTIKA otowyeion Ott M €€odoc elval mo
emkivouvn amd 6t n TpdcPaon Yo Tovg TodnAdTeg TOL divouy TPOTEPALOTNTOL.
EvAoyo wotdco eivar va Pyet n katdAnén 6tt n didoyion dmAng Awmpidag eivor
OLTOUATO TTLO EMIKIVOLVN atd TNV S1AcKIoN HOVIG AmPidag Kot OTL OV eVOEIKVLTIL M
KOTOOKELT] TOONANTOOPOLOL EVTOG TOL KOUPOV. TKETTOUEVOL OTL Elval GNUAVTIKOS O
YPOVOG TOPATHPNONG Kol amoOpaons Hetalh twv 000 mepacudtov Omov  eivol
TeEPLocOTEPOG 0md 2 deVTEPOAENTO EVED 0 TOOMAATNG ivan o€ Bom Yo to 2° mEpacua
HE TETO10 TPOTO OTOL €YEL KOAN €KOVA TNG pnyovokivntng kivnone. H ewova 4.16

aVOTOPIeTA TOOMAATOSPOLO VO dtacyilel TNV S0 ®PIoTIKY VGida.

Ewova 4.16 Tloonlotodpouog dracyiler v vioioa dioywmpiouod oe tUrbo kokdixo kéufo
4.6 Xnpeio Tpooeyyiocemv

Xoppova pe tic OMavOKéEG 0dnyieg Ol TPOGEYYIGELS GTOVG KUKAIKOUS KOUBOVG
turbo mpéner va evBuypappilovior oe ooty yovio pe tov KOpPo Kot Ady®m NG
Kivnong evog peydAov oynuatog avtég ot yovieg mpémel va givar 90°. A&loonueimto
elvar 6t o1 wpoceyyicelg vd yovio 907 givar GuyvA SVGKOAO VO TPOYPAUUOTICTOVV
EWVIKA OE TEPMTMOOCELS OVOKOTOUOKELNS TOV MON VIOPYOLGHOV KUKMK®OV KOUPwV
SN Awpidag 6oL €lval EYKATECTNUEVOL GE YDPOVS LUE CNUOVTIKOVG XWPOTAEIKOVG
nepropiopovs. EmmAéov o1 mpooeyyicelg mpémel va oyedidlovion pe t€To10 TPOTO
MOGTE M TOYVTNTO TOL OYNUATOG 7OV OlamepvA Tov KOUPo va unv vrepPaivel v
avatepr emrpemduevn . Ztig Kpoatikég odnyiec, otig LAoPévikeg TpodiaypapEg
Kol TO GEPPIKO €YYEPIO0 GYEOIAGHOD OEV TOPEXOVTAL AETTOUEPELG 00MYieg Yo TV
0éon TV Tpoceyyicewv g Evav kOUPo.

SOoppova e éva YEPUOVIKO £yypapo ol GEOVES TMV TPOGEYYIcEMV TPEMEL VL

JLCTOVPMVOVTOL LE TO YEMUETPIKO KEVIPO TOV KOUPOL 0AAG dev devkpviletar vid
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moteg yovieg. Ot kup1dtepec TaPAUETPOL TOV 0piloVV TIC TPOGEYYIGEIS TOV KUKAK®V
kOuPwv turbo eivar: 10 MAATOG AmPidag €16000V Kot €£000V, TO TAATOG TNG
JOPICTIKNG VNoidag Kot ot 0KTiveg €160000 Kot ££000V (OmMMOC ). Ol OKTIVES
KOUTOAGTNTOS TOV AKP®V TOV OPOUOL HETAED TV TPOCEYYICEMY TOL KOUBOV Kol TOV
KUKAOQPOPLOKOD dakTLATIOVL. OAeg aTEG 01 TOPAUETPOL TPETEL Va. EMAEYOVTOL LE Pdion
10 péyeboc tov KOUPOV. LTO YEPUAVIKO €YXEPIO0 TOL TAAT A®PId®V €10000V Kot
e£6dov opilovratl o¢ e€ng: ['a povi Awpida ot Awpideg 16000V Exovv 4 LETpa TAATOG
Kot ot Awpideg €€60ov 4.5 pétpa mAGTOg VA Yoo TNV TEPITTOON OWTANG Ampidag
€10000V Kot £000V 01 Awpideg £10000V £xovv 3.5 pETpa TAATOG Kot 01 Awpideg e£GO0V
Exovv 4 pétpa.

SOpemva pe TG 0OALOVOIKEG 001 YIS TO EAAYIOTO TAATOC TG SLOYWPLOTIKNG VNGIO0G
avépyetal ota 2.5 PETPA Kol 01 EAGYIOTEG OKTIVEC KOUTLADY €GOS0V Kot 6600V 6T
10 pérpa evod yu 11g Kpootwkés, TAoPévikeg kot ZépPikeg odnyieg t0 TAATOS TG
S WPLIOTIKNG VNGOG LEIDVETOL GTO 2 HETPOL KO Ol EABYLOTEG OKTIVEG KAUTLAOTNTOG
€16000v eivar ota 12 pétpa ko €€660v ota 15 . And T ['epuavikéc odnyieg ot
aKTiveg KapUmTLAOTNTOG €16000V Kvpaivovtor and 14 péypt 16 pétpa kot or aKTiveg

KapmoAdTToS ££600V amd ta 16 £mc ta 20 pétpa avtictorya.

4.7 Yrepoyopévae suaymproTika Aopidoag

Yoppova pe ZAoPEVOvg HEAETNTEG Ol YMPeS HE KLukAkoOg koufovg turbo
dwywpilovtal 6TIG TAPAKATO KaTnyopieg: XMPEG TOV YPNCLLOTOLOVY VIEPLYMOUEVA
Sl ®PLoTiKd Awpidag Kot YOPEG OTOV ATOPELYOVTOL TO. SLYMPLOTIKE Awpidag. Ot
YOpec TG terevtaiog Katnyopiog oyvpiloviar 0Tt €YovV AYOTEPO KOVOTONTIKESG
EUTEPIEG HE TOVG KLKAKOVG KOpPovg turbo emewdn m ofuaven tov Spouov dgv
amotpémel Vv aAlayn Aopidag. Ot I'eppavoi de oyvpilovror O6TL M ypnom TV
VIEPVLYOUEVOV SO MPLOTIKOV A®PId®V OV €lvorl amodeKTn AOY® TNG AGPAAELNS TMOV
HLOTOGIKAETIOTMV, TNG YEWEPIVNG GLVIAPNONG KOU YEVIKA TMOV  OTOLTICEDV
CLVTINPNONG KOl OTL 1] ATOVGIN ALTOV TOV GTOWEI®V deV €Yl UEYAAN €MPPOY| OTNV
Kivnon, acaAeLd KoL YOPNTIKOTNTO TG OLUGTOVPWOTNC.

O1 OAlovdég kot Kpoatucég odnyieg, ot ZAoPévikeg tevikég mPodLarypapEég oAl
Kol TO GEPPIKo  eyyePidlo GYESIGHOV GLVIGTOOV TNV YPNOTN VLIEPVLYOUEVOV

SaymPoTIKOY Awpidov. ZOueomva pe tov Fortujin to dtoymplotikd mpéner va
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oyxedtalovtol Pe TETo10 TPOTO MOTE TO OYNUOTO VO, UTOPOVV VAL 001YOUV OKOLOL KO
nveo amovtd yopic (nuiég aAld v 10w oTiyun vo SNUovpyoldv Kol OPKETH
evoyAinon @ote va amoBapphvouv TETOEG CLUTEPLPOPES OTIG TEPIGGOTEPEG TMV
TePTOoE®V. Mo peAétn omd tov 1010 £€d€1Ee OTL dlaywploTikd TAGTovg 30 CM Kot
Vyog 7 Cm givor 1o KaADTEPO dvVaTO.

Ye turbo kvukAkoOg KOUPBOLC EKTOC OOTIKOV KEVIPOV 1) EYKOTACTOOT ELO1KOD
oxeOOGUEVOL Lo OUEVOD VAMKOD oV apynl TV Oloy®PIoTIKOV A®PId®V
ouvviotatol. Avtd To GTOXEI0 ATOTPEMEL TOV EAYHO TNG KUKAOPOPLOKNG Kiviiong 6Tov
SOKTOMO Kol OLEVKOAVVEL TO TEPAGLLO LEYAA®V OYNUdToV péca otov koupo. H eikdva
4.17 avamoplotd TNV €YKOTAGTOON TOV E0KA GYEOOGIEVOD DAIKOV GTNV OpYY| TOV

LY PLOTIKADV.

2ynpa 4.17 Avamopdotoon mpoobikng 101k oyedlaouéVoOD DAIKOD aTnV opxh TwV
Lo WPIOTIKDV AWPIOoS

2Opeova pe Tig 0AAaVOKEG 00MYieg TO TPOTLTO UIKOG TOL S1AGYIGILOL VAIKOD GTA
dwymprotikd Aopidag eivar ta 4 pétpa. X11g Kpoatikég ko ohoPévikes oonyieg avtd
TO UNKOG dgv €xel devkpwviotel gival povo aloonpelmTo 0Tt 1 KOUTLAGTNTO TOV
e€aptdtor amd TG EQOPUOCUEVEG OKTIVEG KOUTUANG €600V KOl TNV OKTiva
e€MTEPIKNG KUKAOQOPLOKNG AwPidag. Avtd 10 0010 TPOGEYYIoNG £Vl OVGLOGTIKA

KOAVTEPO V10Tl 0 EKAGTOTE OYEOOTNG Umopel va emAEEEL Eva Tuyaio pnkog émov Ba
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YOPEGEL TNV OAOPOUN KVKAIKNG Kivnong kot tnVv id1a dpa o ELmodicTovy ot Atypol
otov daktOAMo. Ot gikdveg 4.18 ko 4.19 amekovilovv vrepLYOUEVE SLOXOPIGTIKA

Aopidag katd TV €lcodo Kot ££060 6ToV daKkTHAO.

Eixova 4.18 Yrepoywwuévo droxwpiotikd Awpidog kotd v €il6odo

Eixova 4.19 Yrepvywwuévo dioywpiotixo Awpidos koza v é€odo
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4.8 IMopoxkopntipre 066¢ (Bypass)

H ypnon pog mapokaumtipiov 06ov givar 1 pé€Bodog yio va PeAtiombel 1 cuvoAkn
YOPNTIKOTNTO LG AmPidag OOV [0 CNUAVTIKY poT| Kivnong avouévetat. Avtiv M
TOPAKOUYT TAEVPIKDOG TOV KOUPOL Kol avAUESH amd dV0 GUVIESEUEVOLS OPOUOVE
avaeépeton oov bypass. To oyfua 4.20 aneikovilel Eva mapAdELy Lo TOPUKOUTTIPLOV

0000 Kot eivat oNUOVTIKY Lovo 6tav 1 pon 0e€106TpoPng kiviiong stvat peydan.

2ynua 4.20 Tomor waparxoumtipicwv 00wy

H mopoyn g de€idotpopns Ampidag TG TOPOKAUTTAPOL 0000 EMITPEMEL TNV
TOPAKOUYT TOV KOUPOL TTapéyovtag emmpOcHeTn YOPNTIKOTNTA Yidt TNV Kivnon péca
oToVv KOUPo 1N aplotepdotpoa. QoT060 glvar onuavTikd va ANedel vwoyn 1 avaivon
NG KUKAOQOPLOKNG SATAENS KT TNV OAPKELDL TNG YPOVIKTG TEPLOGOV AVTIGTPOPNG
Kopvewone. o vo amopaciotel ebv Ba ypnowonombei o Awpido bypass mpénet
TPAOTO VO YIVOLV Ol amapaitnTol VTOAOYIGHOT YWPNTIKOTNTAS Kol KOBVGTEPNGEM®V.

Ot mopaxkopmtplor 0d0oi dev eivar €0koAo vo GLVOLOGTOOV HE TOPAAANAES
EYKATAGTAGEIS KATO UAKOLG TOL dpOUoL (Tapddpopol, TodnAaTddpopot K.a.). Mia
Aopida bypass oavéaver tov aplBud tov onueiov eumAokng pe tovg melovg Kot
mooniates. EmmAéov n  taydtmra eivor  yevikd vynAdtepn  emouéveog  givon
EVOEOEIYLEVO VO TTEPLOPLOTEL M ypfon twv bypass oe kotootdoels pe Kabolov 1
nePLOPIoUEVOVG TodNAATEG 1) TECOVC.

H oxtiva g de&i6otpoeng Ampidag bypass dev mpémel va eivor vrepPfoiikd

HeEYOALTEPN OO OTL 1 OKTivo €16000V Tov TapéyeTon am’ tov KOuPo. Avtd Ha
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e€0oQOAIOEL OTL O1 TAYDTNTES TOV OYNUATOV 6TV Awpida bypass eivat tepiocdTePO 1
Myotepo 101eg pe TIC ToOTNTEG TOV OXNUATOV TOV TTEPVAVE am’ ToV KOUPO £xoviog
ooV amOTEAECHO KIVIOELS ac@aAieiag otovg 2 dpopovs. H pikpn aktiva mapéyst
EMIONG UEYOAVTEPT OCQAAELD OE TEPIMTMGELS TECMV TOV TPEMEL VO d10GYICOVV TO
bypass. Téhoc n Awpida bypass mpémner mhvto va daympiletoar QLOIKA on’ TOV
KukAopoplokd daxtoAlo. [lapoakdtm oy eikdva 4.21 avomapictoton Evo Topaoety o

bypass.

Ewova 4.21 Iapaderyuo. bypass

Ke@ahioro 5: AALol 0€iKTES ATOOOTIKOTNTOS

H anddoon evog kukikod kouPov turbo o mpémer vo ektipdton PBoaciopévn oe
SPopPovGg OeikTeS OmMOdOTIKOTNTAS. MEYPL VTRV TNV GTYUN TNV TPOGOYN £XOVLV
Tpafnéel M yopnTIKOTTO KOl 0 Ypdvog TV kabvotepnoewv. To mapdv Kepdioato
avaeEPETOL TNV TEPIPaALoVTIKN evaucnoia, Yivetol VITOAOYICHOG TOV 0EPLOV POTTWV
Kol KOvel AGYO Yo TNV ONTIKY OYAnom, TNV OopoAn pon dudtaéng omipdA, Tig
EMNTOCELS TOV POTEVAOV GNUATOSOTNCEMY OAAGL KOl TNV oTIPapOTNTA e TNV Kivnon

EVOG UEYOAOV OYALLOTOC 6TOV KVKAKO kopfo turbo.
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5.1 lleprpariovtikny evarcOnocia

YKENTOUEVOL TOL TAEOVEKTNATO OO Aoy TEPPAAAOVTIKNG gvaioOnciog pmropet
v avaeepBet 6t vapyovv 2 Bacikég Katnyopieg: Avtd g peimwong emPdpouvong e
ATHOCPULPOS KOl OVTO TNG ooONTIKNG. ZOUQ®VO HE TNV AETovpyio TOVS 01 KUKAKOT
KopPot turbo €yovv @épet pelwon tov aépuwv pvmwv CO2, CO, NOx évavtt tov
OTLOTOS0TOVUEV®V dlacTavpOoemy. Me Bacn thv Bipioypaeio (Fortujin 2013) avtod
yivetar ywati o aplBudg TV OTAGE®Y —  OKIWVIITOTOMGE®MY OYNUAT®V GE
ONUOTOOOTOVUEVES JOCTOVPMOGELS VAL OPKETA LEYOADTEPOG O’ OTL 0 OPOUOG TV
OTACEWMV- OKIWVITOTOWCEMY OYNUATOV 6€ pio pn onpoatodotoUpevn S10GTOVPMOT).
‘Etor 1o oyfuota mpémel vo emtoyhvouv Kot vo emPpoadivouy TOo GuYVO GE
ONUOTOO0TOVUEVES OOCTOVPMOCEIS HE TOVS HUN ONUOTOS0TOLUEVOLS KOUBOVG va
LEWOVOLV aoONTA TNV ATHOGPAIPIKY pOTaven oAAd kot tov BOpvPo. I'evikd ot
OMUOTOOOTOVUEVES  OOCTOVPMCELS  OmOdidoVY  ¥ePOTEPO  am’  OTL Ol uUn
OTLLOITOS0TOVHEVOL KOUBOL Kot GVVALLE 01 KuKAKoi kOufot turbo.

Amd dmoyng ouoOnTikhg ot turbo kvkhikoi koot AdOym g ¥pHoNG TPAGivoy oV
KAVOLV 0AAG KoL AOY® NG SIOHOPPOUEVIG VNGTI00G AmOTELODV L0 EAKVOTIKT ETIAOYY

AOY® amodoyMg amd UePLES TV TOATMV.

5.1.1 Aépra pOmaven Kol VTOLOYIGROS TMV EKTOUTOV

Q¢ aépra pOTAVoT OVOUALETaL 1) TOPOLGIN G PLTOYOVOL OVGIAG TNV OTULOGPOLPH.
Kot Ppiloketol o€ €mOPKN GLYKEVIPOON Yol EXOPKN YPOVO Kol KAT® O’ OPIoUEVES
ovvOnkeg 6mov tetvel va mapsuPel oty avBpomivn vysio Ko evnuepia Kot Tpokaiet
nepPoarrovioroyikn kotactpopr). H aépia pomavon pmopel va mpoxkaiécet 6&ivn
Bpoyn, abaiopiyAn kot KOTasTPOPt TOL 0L0VTOC.

H Bacwm aitio g atpooceoipikng pvmavong eivar o avBpdmivog mapdyoviog Le
ONUOVTIKT GLUPOAN TNV KLuKAOOpia TV oynudTov va exiopivovy to meptBdAiov
pe pomovg O6mwg povoieidto tov avlpoka (CO), o&eido tov aldtov (Nox), TO
do&eidro Tov Beiov (SOz2), ot vIpoyovavOpakeg, N BAAN K.0.

H aépia pomavon e&optdror an’ v KukAogopio Adym:

® NG KVKAOPOPLOKNG POPTIONG

® 10 (01 TOV OYNUATOV KOl TNV KATAGTACT] TOV KIVNTHP®OV TOVG
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® NG TOOTNTOS TOL KOWGIHOV
® TOV TPOTO 00N YNONG

e NG ONuIoVPYiag oKOVNG o’ TNV KivioT TOV OXNUATOV
"Eto1 K4mo10t TpOTOL OVTILETOMIONG Y10 TNV EAATTMOT TNG aéPlag pOmavong tvat:

o Mipn OuIpKEW OCYNUOTICUAOV  OVOUOVIG-EEKIVALATOS KOl HOVOLPp®V
QpEVOPICUATOC

e Meiwon ¢ kaTOVOA®ONG KOLGipHov kot Pedtioon TOV  cuvONKOV
KuKAopopiog

o Xpnomn evyevésTEPOL KAVGIHOL (QUOIKO 0p1o) Kot PeATimon moldTnToS TOV
VYPAV KAVGIHL®OV

e 'Eleyyog my®dv pOmavong

e  Evnuépmon kot TAnpopdpnon Kowvoo

["o Tov VTOAOYIGHO TOV EKTOUTMV AEPLOV PUTOV YpNoitomoteitar 1 néBodog g
<«elOIKNG 1oy0g Tov oynuotog (vehicle specific power). Avtd to povtého
EMTPEMEL TOV VTOAOYIGUO TOV CGTIYHoimV pOTOV BOGIGUEVO GTNV OLVOLLKY TOV
OYNUOTOC péca amd dedopéva oTryplainy puTtmv. Ot TYES TG EW01KNAG 100G TOV
oYNUaTog €lvan Katnyopromomuéves o 14 kApdkio kor 1 cuviehesTig EKTOUT®OV
v KaOe Khpdkio ypnoiponoteitol yo va fpebovv ot ekmounéc CO2 CO NOX ko

HC (vdpoyovavOpaxeg). H mopoakdtm e&icwon vrohoyilel Tig eKmopnéc Ko sivat:

VSP =v- [1.1- a +9.81sin{ arctan (grade)) +0.132]+ 0.000302-v3
31)

omov: VSP = elducn o0 oynpatog (KW/ton)

V =otrypiaio tayvta (m/s)
o = oTtypoia emtéyvvon N empPpadoven (m/s?)

grade = kAion £6Gpovg

O voAOYIGOG TNG MPLOiaG EKTOUTNG aePi®V OO OYNIUOTO TOV EIGEPYOVTIOL GTOV

kOppo vroroyiletar amo:
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Etr = Qin-(EiPi +EiiPii +Eiicia) (32)
Omnov:  Etr = oplaieg exkmounég otov turbo kukAkod koo
Qin = Agikng pong 16000V
Ei = Exmopmn avd oynua cuvdedepévov pe to exdotote tpodi I, 11 ko 1

Pi = [Tocootd oynudtwv pe 1o veprotapevo mpoei I, 1 ko 111

5.1.2 Ontwkn| 6yAnonm

H xataokevn evog kukiikod kopfov turbo mpénet va peketdton cov choTue Tov
npocapuoleTar 6to mepPdArov pag meprpépetoc. 'Etot pe v 1d1a Aoywkn yivetot Kot
Y. TOV OTTIKO GYedood dNAadn TpdTa To dikTvo va Bewpeitar HEPOc evog Tomiov
Kol VOTEPO VO GLUVLTAPYEL EPMNVIKA HE TO YUP® TOL YopaxKTnPoTikd. Etot ot
aoOnTikol mapdyovteg mpémel vo Aappdvovior vIoOYy Kotd To apyKd oTAd0 TNG
oyedlaons. Aeod otdyog eival 0 PEYIGTOG SVVOTOG TEPLOPIGUAS E1C TO EAGYIGTO TNG

OTTIKNG OYANCNG LITOPOLV VO, S1aKPBovV o1 Adyol peimong tng:

e  Otav o kopPog evappoviletor pe to mepiParrov

e Otav dev TonoBetovvTon peydreg mvaxideg

e To otoyeio Tov eKAoTOTE KOUPOL GLUEOVOVV LE TNV OOUNOT TOV TOTIOV

e  Otav o1 empdveleg 1@V KOUP®V O1AUOPOAOVOVTOL TOAEOOOUKA TKAVOTONTIKL

e  Otav n PLAGTNON GUTEVETAL TNPOVUEVT] TOV ATOPOITNTOV UNKDOV OPATOTNTOG

5.2 Opoin ponj owbtaéng ompdr

H ypfion 01dtaéne ompdd amotelel YopOKTNPIOTIKO TOV YEMUETPIKOD GYEIUGLOV
TOV KUKAMKOV KopPov turbo (yapaxtmpiotiko 3). H npaxtiky tov ompdA mpocpépet
TAEOVEKTNLATO OYL LOVO OGOV apopd TNV acPEAel dAAL Kol 6TV 001KN Gveon. H

ewova 5.1 anewovilel v ompdh didtadn evog koppov.

71

Institutional Repository - Library & Information Centre - University of Thessaly
09/04/2024 08:43:57 EEST - 44.202.179.42



Kvrhikoi koppor pe dwoywpiopo kvkiogopiag (Turbo roundabouts)

Eixova 5.1 Koupfog ue omipil daraln
O oyedloopog evog kukikov koppov turbo gumiékel mv dnpovpyio poag Aoykng
TOPELNg TOV OYNUATOG UETATOTILOVTAG TOL KEVIPA TV KOKA®V TOL OVTUTPOGOTEHOLV
TO TUNHOTO TPOYLAG KaTd UnKog evog a&ova petapopdc. O ouvdvacrdg avtov Tov
GEova kol tov KOKAmV oynuatifel éva otoyeio oyediaong mov ovoudletar turbo
block. H ewova 5.2 avanapiotd v Aemntopépeto. tov turbo block eved n ewova 5.3

anmetkoviletl Eva mapadery Lol oG TOUNG TOL 000GTPMULOTOG!
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Zynpa 5.2 Acmrouépera Turbo block

Zynpa 5.3 Hopaderyua touns 0006TtpmUOTOS

O tpémog pe tov omoio TomoBeTOVVTUL TA KEVTPO TOV KOKA®V £XEL VO KAVEL LE TOV
Babud o6mov ot Awpideg petatomilovror eEmtepkd OTOV KvoOVTOl YOP® O’ TOV
KOUPo. 10 TAOIG10 QVTO KATOEG YEVIKEG TAPOTNPNOELS LTOPOVV VO OTOTLA®OOVV pE

Baon v teYVIKN TOL GYESOGHOV:
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e Ot lwpideg otov KOUPO TOHTOL <<yOvoTo=> peTatomiloviot amo pio Awpida vd
yovia 360°

e  XT0oV KUKAKO kOpUPo TOMOV <avyd=>, otov facikd kukAkd kopPo turbo ko
O0TOV OTPAA KUKMKO KOUPO o1 Awpideg petatomilovion Katd pio vad yovia
180°

e X710V KUKAMKO KOUPO TOMOV <<aoTéPL=> o1 Awpideg petotomifoviol KoTd pio
Aopida o yovia 120°

e Y10V KUKMKO KOpPBo TOHmov <<pdtopa> o1 Awpideg petotomiCovtal Katd pio

Awpida vo yovio 90°

5.3 Emnt®og1g QOTEWVOV GNILATOO0TICEMV 6TOV KOpPo

Ot xvkhkol kopPor turbo eivar e€opiopod pn onpotodotovpevor. Qotdco 0
Fortujin  mpdteve va efomhiicel tovg KukAkovg koOpPovg turbo pe @otevodc
onpatoddtes. H eykatdotaon o@avapiov doev oadddlel tov apBpd tov onueiov
EUMAOKNG O0AAG fom¢ oAAGEEL TV @OON OVTAOV. XtV TEPImTOON NG Un
TPOCTOTEVOUEVNG EUTAOKTG Ol TEPIGGOTEPOL 0ONYOL TPOGEYOLV GUVELONTA TNV PO
EUTAOKNG EVA OTNV TEPIMTOON TNG TPOCTOTEVOUEVNG EUTAOKNG TOAAOL 0dnyol
Baciloviotr TVPAL 6T KLKAOPOPLOKE GNUATO OPVOVUEVOL VO, SDGOVY TPOGOYY OTNV
pon eUTAOKNG. Avtd pmopel vo LEMGEL TOV POPTO KOl TNV KLKAOQOPLOKT] AGPAAELN
OV KOUPOV.

Ta kvkhogoprokd onuate pmopel vo unv petdvovy 1o 0dkd Kabnkov ywoti o
001MY0¢ dev ypelaletal vo OMGEL TPOGOYN CTNV POT| EUTAOKTG AAAG VO GUYKEVTPMGEL
TNV TPOGOYN TOL OTNV A®pido EMAOYNG evd TNV 010 OPO TPOCEXEL Kol TO
KukAopoplokd ofpata. Qotdco 10 Bempovpevo 0d1kd kabnkov Ba yelpotepéyet edv
To. onpata ekAetyouv 1 delyvouv to moptokoil. £ avtv TV mepintwon o 0dnNyoS
TPENEL VoL TPOGEEEL TNV Awpida EMAOYNG OAAG Kot TNV EUTAEKOUEVT pON KOl 1GMG
aVOPOTIETAL YTl 1 KUKAOQOPLOKT ONUAvoT €ivol €YKATEGTNUEVT] OTNV (GKPN TOL
dpoOUOV OOV amatTeiTaL Vol LEPOG TNG NOT TEPLOPICUEVIG TOV TPOCOYNS.

Mo am’ TIC 7O OMUOVTIKES OLTieg GVYKPOVCEWDY GE SOGTAVPADCELS LUE PMOTEVOVGS
onpatoddteg eivar m mapoPiaon Tov KOKKIvoL onuotoc.. Otav 10 @avdpt

UETOTPEMETAL OO TPAGIVO GE TOPTOKOAL Ol 00MYOL GTNV TPOCEYYIoN TPEMEL VL
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anopacicovv dv Oa otapatioovy 1 0o odnyfcovy praivoviag otov kopupo. Amod v
pio mAevpd €Gv 0 00MYOC amOPAGIGEL VO CTAUOTNOEL 0AAL 0 00NYOG oV aKoAovBet
0élel va ovveyioel 10te pio cvykpovon givar mBoavn va cupuPel. And v GAAN Thevpd
edv €voc PlacTiKOc 00NYOG TOPOTNPNCEL TO TOPTOKOAL KOl OTOPAGICEL VO ETLTAYVVEL
TOTE OTNV TPAYUOTIKOTNTO 100G TEPAGEL UE KOKKIVO OOV G QTHV TNV TEPITTMOT O
YPOVOG OEV lva OPKETOG Y10, VO ATOTPOTEL £VOL ATOYT L.

Ta kvKlogoplokd onuato PITopobV €MioNG VO EXNPEAGOVY TNV TAXVTNTO GTOV
koppo. Onwg avaeépbnie otnv Tponyoduevn Topdypago £vos Practikdg 0dnyog iowg
emroyvveL Yo vo €16éABel otov KOUPo katd tnv @don tov moptokoMM. ‘Etotr m
TayOTNTO 6TOV KUKAIKO KkouPo Ba avénbel ko ocvvemmg m evoeyduevn vmdbeon
atvynuatoc. H mbavotnro atvynuatog ivor pun apeAntéo ¢° avtiv v mepintmon
EMEWN O 0o0NYyOG mepvael pe moptokoAl m oto 1° devteporento KOkKvov (1

devtepOAenTa). MeTd AMAVTES TIG EKTIUNGELS Ol TOPAKAT® VTOBECELS avamTOYONKAV:

1YEvag pun onpatodotodpevog KukAkog KOUPog elvatl ELeuta ac@aAEsTEPOG Ao Evay

ONULATOO0TOVUEVO KUKAIKO KOUPO

2)H odwn epyaoia eivar mo cvvletn ¢° €vav pn oNUATOS0TOVUEVO KUKAKO KOUPO

arm’ 6Tl 6° évav oNUOTOd0TOVUEVO KUKAKO KOUPO.

3) Ot odnyoi mov poceyyilovy Evav un onUATOd0TOVUEVO O1VOLV GLVEIONTE TPOGOYN

otV kivnon tov Képpov

4) A) H dpvnon tov KOKKIVOL GNUOTOG 6° VvV GNUATOS0TOOUEVO KUKAMKO KOUBo

TPOKVTTEL GE TETON £KTOGT] OOV 1] KUKAOPOPLOKT] AGPAAELD YELPOTEPEVEL

B) Zvykpovoelg podpng — ovpdg 67 €vav oNUOTOSOTOVUEVO KLUKAKO KOUPO

TPOKVTTOVV GE TETOLO EKTAGT OOV 1] KUKAOPOPLUKT AGPAAELD XEIPOTEPEVEL

5) H péon kot n péytom taydtnta 6° £vayv onpatodotoduevo KOpPo givor vynAdtepeg

ar’ 6t M péon kot pEYLeT ToOTNTO G vy 1N GNUATOO0TOVUEVO KUKAKO KOUPO
O Fortujin mpotewve 2 evdeyOueva. y1o. oNUatoddTnon Tov KuKMKOV kopfwv turbo:

a)Mepikn onpatodotnon (1 povo okérog) kot B) olxn onuoatoddtnon (0o To GKEAN

OMULOTOSOTNUEVDL)
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5.4 Xnipapétnta

To yapaxtnplotikd 5 (KaBe Topénc Tov omePoeWdN KOuPov meptlappdverl o Ampida
N KuKAogopia ¢ omoiag dvvatal vo emileyel €5000¢C 1 CLVEXION TNG KVKAIKNG
kivnong) émaige onuUovtikd poOAo otV avamtuén ¢ 10€ag TV turbo KUKAMK®V
KOUP@V apov 10 Pacikd BEpa fTav va oxedlactel Evag KUKAIKOS KOUPOG Tov dev elye
UOVO UEYOADTEPT YOPNTIKOTNTO OO £VOV KUKAIKO KOUPo povig Ampidag aAid Ba
elval kol apketd otifapd ®oTe vo. YEPLOTEL TIC UETAPOAEC OTNV KLKAOQOPLOKY|
QOPTOON. AvTd £KOVE AmOPUTTOS VO GVUTEPIAGPEL o Awpida émov ot odnyoi Ba
EYouv TNV emAoyn TG 5000V 1) TNG CLVEXIOTG KUKAIKA TV KOUPBOL o€ kbbe TunpaL.

H evoopdtoon 600 e£60mv oe 000 Awpideg (yapaktnplotikd 6) amorteitor yio v,
dwoel otov kOuPo v emBounty yopntwkodta. Evvoloroyikd avtiv n amaitmon
etvat dppnrta cuvoedepévn Le TNV TPOGPOPE EMAOYNG KatevBuvong oe kb Tunua.
Ao ™V GAAN pepd OPMC vl amodeKTOG O TEPLOPIOHOS TV AWPIO®V GTO GKEAN
€€6dov Yo TNV d1evkdAVVON TOL TTEPdoATOS TVYXOV apyns kivnong. 'Etotl {uyilovtog
OVTEG TIC GLYKPOVOUEVEG TOPAUETPOLVS EYEL ATOPACIOTEL OTL 0 aplOUOG TV 2 Awpidmv
ot0 6kEAN €E600V TTPEMEL VO KpaTEITOL GTO EAAYLGTO.

‘Etor ta yopakmmplotikd 5 kot 6 dev Oewpovviol Pacikd yopoKTNPIoTIKG TOV
KUKAMKGOV KouPov turbo kabdc n dnuocicven CROW apbuog 257 (CROW 2008)
@épeL Tov TITAO ev pépPel KukAKOG kopPog turbo. Xtov mapakdte wivake @oivovral

KOTO1EC S100TAGELS £VOG Paotkol KukAkoy koufov turbo:

A106TA0ELC Standard (m) Meoaiog (m)
[MAGtog eowtepikng Awpidoag otV 5.30 5.15
opyn
[MAGtog eocwtepikng Awpidag o©TO 5.00 4.90
TEAOC
[TAdtog eEmTepikng Awpidog 5.00 4.90
Alopopd petald mAatoug Awpidog Kot 0.65 0.65
TAGTOVG peTall onuavensg Ampidag
Aly®p1oTiKd TAGTOVS Awpidag 0.30 0.30
Amndotaon HETaED KEVIPIKOD onpeiov 5.35 5.15
Y10 ECOTEPIKT APIda LETAPOPEG
Amdotaon HETaED KEVIPIKOD onpeiov 5.05 4.95
Yo EEMTEPIKN APIda. LETOPOPEG
H peyoidtepn yopayuévn StdpeTpog 49.95 55.35
H pikpotepn yapayuévn dStueTpog 45.18 50.64
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AxTtiva €16000V ko £600V 10.00 10.00
Axtiva.  €16000v LY ®PLOTIKOD 12.00 12.00
Awpidoc

Axtiva eE6oov LY ®PLOTIKOV 15.00 15.00
Aopidag

[TAdtog kevipikng empdvelng (y 5.00 5.00
oynuotao Tave amd 22 nétpa)

[TAdtog avaptnoung empdvelog 1.50 + 3.00 1.50 +3.00
[TAdtog avaptoyng emedvelag (v 5.00 5.00
OYNUOTO TAV® oo 22 uETPal)

Toyvmra oynuatov oe (km/h) 37 + 39 38 + 39

Iivaxag 5.1 Aiaotdoeis Pooikod tUrbo xvrxdixod kéufov

5.5 Kivnon peydrov oxnpatog 6g KukAko koppo

‘Evag apBpog dinupdtov mpémet vo emAvbel katd v didpkela oxedlaGHoL €VOG
KUKAKOU kOpuPov pe éva amd To Mo ONUOVTIKG Vo €ival autd Tov TAATOVS TMV
Aopidwv. Ot amotnoelg aoPaAelns 0TIALOVY GE GTEVEG AWPIOES apOoL avayKalovv
TOVG 00N Y0VG VO LEIWGOVY TOYLTNTO EKTILMOVTOG OTL TO. OPTNYE YPELOVTOL OPKETO
Y®Opo va yia vo dtacyicovv tov kKopPo. Iog pumopodv dpmg avTég ol EUTAEKOUEVEC
arontoels va cvopPipactodv; H amdvinon xeitetor oto vo cvumepiinefovv ta

TOPAKATO GTOXEIN GTOV GYEOAGUO TOV KOUPoV:

e 90° yovio peta&hd TOL OKEAOVLG TPOGEYYIONG KOL TOL KLKAOQOPLOKOV
daktuAiov

o Tlepropiopdg TAATOVG TOV KUKAOPOPLKOV daKTVAIOL (omaitnon acpaieiog)

o O «KevipiKOG YOPOG EMYUOD TPOGPEPEL EMMAEOV YDPO OTO QOPTNYQ
YPNOYLOTOIDVTAG TNV EGMOTEPIKT Awpida (amaitnon tposPaciudtrag)

o O y®pog eMyHoD HETAED E1GO0V — KUKAIKOU KOUPOoL Kot €£600V — KLKAKOV
KOUPBOL 61OV £MioNG TPOGPEPEL EMITAEOV YDPO Yo POPTN YA YPNCLOTOUDVTOG

mv e&mtepikn Awpida ( amaitnon tpocPacipudtrog)

H xotaokevaotikn AEmTopépeEld TOV YOPOL EAMYUOV OmOTEAEL TOGO OMNUAVTIKO
KOUWATL 0G0 0 YEWUETPIKOG TOV GYeANAGHOS. O ydPpog AYHOD TNG KEVIPIKNG VNGI00C
dgv mpémel va glval TOAD amdTOWOG, 1) KOPLOY| TPETEL VAL EIVOL TTLO YOUNAAL A0 VTV
TOV OPOUOV MOTE VO UELOVETOAL 1] EMTAYVVOY] OAAL Kol Ol OLVAUELS Yo T Papéa

@optNYa. Axopa Tpénel va vdpyel ondoTacn 7 CM Tov SPOHOL LE TO VTEPLYMOUEVO
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Sy mplotikd ®ote vo amobappvvovior o oynuate va dAAdEovy amdtopn Awpida
eved dev amotelel peydAo gumddo v to eoptnyd. H ewkdva 5.4 avamopiotd éva

ueydAo oynua péca og KuKAKO koppo turbo.

Ewxova 5.4 Eicodog ueydlov oyiuatog oe kokAiko xoufo turbo

Kepalaro 6: Xopmaepdopota — 206TAGELS Y10 TEPALTEP® EPELVA

Ot kukhkoi koépPot turbo Tpoceépovy KaAOTEPESG GLVONKEC OIoPALELNG amd EKEIVES
TOV CUUPATIKOV KUKMKOV KOUPOV ¥apn o010 OYNUO TNG KEVIPIKNG VNGIOAS, T®V
KUKAOQOPLOKOV Awpidmv, kabdg emiong Kot ToV UOIKO dowpiopd Tov Awpidmv
OTIG €10000VG KO GTOV KUKAOQOPLakd daktvuAlo. O mivakoag 6.1 deiyver g cooptkn
dmoym Yo To cLUTEPAGATO Tov PByaivovv amd v debvr emoTHOVIKY Koot TO

Yo TV 001K 0GQAAEL.
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Kvrhikoi koppor pe dwoywpiopo kvkiogopiag (Turbo roundabouts)

Xaopa

2UYYpPaQENS

OXhovoia

Fortujin (2009)

To pioko Tpovpaticpov and pio GOYKpPoOLoN
otovg turbo kvkhikovg kouPovg eivor Kotd
80% younAotepo am’ Ot 6TOVS AAAOVG TUTTOVG
KOuPov  moAlamidv Awpidov. Koatd 70%
OVOUEVETOL  GLUYKPLVOUEVT)  T®V  oLVONKOV
KOupov povng Awpidag.

VIK (2009)

O turbo xvkAikdg kopPoc eivar katd 70%
AGPUAECTEPOC O’ OTL Ol SLUCTAVPAOCELS YWPIG
QOTEWVOVS  onuatoddtes kot katd  50%
AGPOUAECTEPOC o’ OTL Ol JCTOVPMOCELS LE
QOTEWVOVS onpatoddteg kot amd 20% g 40%
AMyotepOl 00QUAElG amd TOVG KOUPOLG HOVIG
Aopidag.

TtaAio

Makro Cattoni (2010)

O Pabudg Pertimong oty aoedrela Tov turbo
KUKAMKOV — kOpPov  eEaptdton  omd v
opybvawon, v €viaon Kol katevbuvrnplo
GLYKPOTNON NG Kivnong kol Kvpaivetor amd
40% ¢mg 50% yio KuKAOQOPLOKE OTLYTLLOTO
Kot and 20% €wc 30% vy KukAOQOPLaKES
GLYKPOVGELS.

Giuffre, Guerrieri, Grana
(2010)

Metd Vv avaKataokevn 3 S0oTOVPOCEDY GE
KUKAMKOUG  kOuPovg turbo ot ocuvOnkeg
acpdreg  PeAtidOnkav  eved  peumOnke
Wwitepa 1 ToLTNTO.

> oBevia

Tollazzi,
Turnsek (2011)

Rencelj,

Ot xuxkhkoi kopPot turbo eivor m Avon O6mov
yopaxtnpilovior amd VYNAO emimedo O0OIKNG
AGOAAELOS.

Ieppovia

Brilon (2008)

Mndoapuvé kokAogopiakd yeyovota pe cofapég
EMNTOCELS Kotaypdonkav. (avdivon oand pio
tomofesia)

Koloppia

Bulla, Castro (2011)

Ot kvkAikol kopPor turbo exBétovv Perticoon
001KNG ac@dAElng Katd 22%

IMolwvia

YeMda web

Metd amd ovoKOTOOKELT] €VOC  KLKAKOD
KOpuPov oe  KukMkO  kOuPo  turbo e
Swywplotikd  Awpidag o  aplBuds TV
GLYKpoLGE®MV netmdnke kotd 80%.

Macioszek (2013)

I'evikd xotaypbonke vyniod eminedo 0O1KNG
0CoQAAELOG, avaeEpOnkay UNooUVa
Bovatneopa atvynuoTo Kotd v mepiodo g
avéivone. Ta mo ovvndn yeyovota eival
GLYKPOVGEL;, 0ONyNon o€ €va ampocdOKNTO
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Kvrhikoi koppor pe dwoywpiopo kvkiogopiag (Turbo roundabouts)

EUTHO10, TAELPIKEG EMOPACELS KOl OVUTPOTES.
Ot mo onuavtikoi Adyor TOV  0JKAOV
TMEPIGTOTIKMOV: U1 TOPASOCT TPOTEPOLITNTOG,
mepiooor  ToyvTNTO,  EAAEWYT  OOGQOANG
amOGTACNG, AAANYT] AWPIdNC TOPAVOLMC.

Iivakag 6.1 Ta copnmepdopato g 01EBVNG EMGTNIOVIKNG KOWVOTNTAG TTEPT
AGPAAELNG OTOVG turbo  KVKAKOUG KOUPOLG

Eivar moAd onpavtikd 61t avtdg 0 cuyKekplévog THmog KOUPov peldver To onpeia
EUTAOKNG Kot BEATIOVEL TNV 001KT] AGPAAELD YL LOVO TV 00N YDV KOl ETLPATOV AAAL
emiong ko tov melov. [Iépa e acedielng ot kukAkol KOupot turbo mpoceépouvv
VYNAOTEPN YOPNTIKOTNTA o TOLS GLVNOELS KUKAKOVG KOpPove kabmg petd amod
HeAéTeG oL avamtOyOnkav mepl petotponng cvppatikdv kouPmv oe turbo édei&av
KOVOTOM TG PLey£0m.

Eniong ot kukAikol koppot coppdriovv:

® GTO LYNAO MIMESO KUKAOPOPLAKNG EELTNPETNONG TOGO Y10 TOLG 001 YOVS OGO
KoL Yo Tovg melo0g

e oTNV KAAVTEPN droyeipion ™G TayOTNTOG

e otV BerTiOoN TOV YOPUKTNPIGTIKOV TOV 03DV

* pueiwon g KaTtavIAmoNG KAVGIH®OV Kol TG TOPOY®YNS pOT®OV

6.1 Xvotdoseig 1o TEPpITEP® EPEVVO

‘Eva a6 to o onUavIIKA YopaKTploTiKe ToV KUKMKOV KopPfov turbo sival o
QLGIKOG OO MPIGUOG APIONG TOV ATOTPEMEL TOVS 0ONYOVG TNV dAANYT Awpidog pHEca
otov KOUPo. Ot TPOGOUOIWTEG TOV YPNGUYLOTOLOVVTOL OEV UITOPOVV VO OVOTTAPAYOLV
v dvseopio mov volidBovv ot odnyol O6tav dacyilovv Ta So®PLETIKA AmPIdaC.
"‘Etol mepautépm épevva mpEMEL VoL YIVEL GTO TTAOG AVTA EMOPOVV GTNV GUUTEPUPOPE
TOV 00NY®V OTIOG gival 1 dtathpnon Ampidag evtdg Tov KukAkod koufov turbo.

Oa frav oeéluo va peketnBel mdG ot odnyol cvumepipépoviar otovg turbo
KUKAMKOUG KOUPOLG KOL GTOVG GUYYXPOVOUG KLUKAKOVUG KOUPOLS GE dapopeTIKd
emineda kivnong. ['a pa tétoto pedétn o EAeyyog g KUKAOPOPLUKNG TUKVOTNTOG OEV
umopel va emrevybel agod ot odnyol cuvaviovv tvyaieg cvvOnkeg kivnong. H

EMIOPAOT YPNOMNG KOAAVTEPNG CLUTEPIPOPES TOV OYNUATOS OTMC TAPAOETYILATOS YAPT
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Kvrhikoi koppor pe dwoywpiopo kvkiogopiag (Turbo roundabouts)

N CLUTEPLPOPA TPOTEPALOTNTOS GTOV KOUPO YPNOUOTOIDVTOS £VA AOYIGHUKO GE
nePIMAOKEG dOOTOVPMOGELS givart A&l LeEAETNG.

AxoOpo TpoTeiveTOl TEPAUTEP® EPEVVA YEVIKA TAV®D 0TO BEUA TOV KUKAIKOV KOUPmV
turbo o6mov telvel va yivel HOVIHOC OVTIKOTOGTATNG TOV KUKAMK®OV KOUP®V SUTANG
Aopidac oe OAavdio kon [eppoavia Adym towv a&loAoywv TAeovekTnudTov. Oa fTav
emiong dvvatd va avortuydet Eva Tpoypappa H/Y mov Ba dievkoAddvel v dadikoacio

o006 OV Kol BEATIGTOTOINONG TG TEMKNG SLOUOPPOOTG.
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