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OPISTIKH MEAETH ®PATMATOS STH OESH AINO®OS «KAKAITZOPEMA»
18/01/2024 14:35

YAPAYAIKOI YITOAOTZMOI

4. AIOPYTA ®YIHZ

H mrapoxn utrepXeiliong €10épxeTal oTn dIWPUYD QUYAG oav UTTEPKPIoINn por. H
dlwpuya oxedIAleTal £€TO1 WOTE Ol UTTEPKPICIPNEG CUVONKEG PONG va diatnpouvTal yida
OAO TNG TO MAKOG, XWPIiGc TN dnuioupyia udpauAikoU AApaTOoG. Ta Tov UdPAUAIKO
oXedloopo NG dlwpuyag Quyng akoAouBouvtalr ol odnyieg Tou U.S.Bureau of

Reclamation [6].

4.1 Apxég oxediaouou diwpuyag QUYNRS

a. [1poodIopIoUOS EAEUBEPNC ETTIPAVEIAS PONAC

H popen TG eAelBepng em@AVEIAG TNG PONG 0T dIWPUYA QUYAG UTTOANOYICETAI [E TN
MéBOOdO TNG  OAOKAApwong Tou  oTaBepol  PBrjpaTtog  (standard  step).
AZ +d, -ovov0 +h, =d, -ovv0+h, +Ah (4-1)

Orrou,

AZ: n uPouETPIKA dlapopd aTov TTUBPEVA PETAEU Twy Bécewv 1 Kal 2.

di, d2: Ta BAON KaBETWGS TTPOG TN dielBuvan TNG PoNG oTIG BEaelg 1 Kal 2 avTiaToIXO.
hv1, hv: T QopTia TaxuTnTag oTig Béoeig 1 kai 2.

Ah: n atrwAegia udpauAikou gopTiou oTIG BéoeIg 1 Kal 2.

O 6pog Ah TrepIAauBavel aTTWAEIEG OPEINOUEVEG OE TPIREG, TUPPN, TTPOOKPOUTEIG,
KA. T1a TNV TTepimmwon TG diwpuyag QUYAG 0 OPOG PTTOPEI va TAUTIOTE UE TIG

ATTWAEIEG AOYW TPIBWYV ayVOWVTAG TIG UTTOAOITTEG ATTWAEIES. 'ETOI :

Ah=s5-Ax (4-2)
Ortrou,
AX: TO JAKOG TOU TUAPOTOG TNG dIWPUYAS QUYNG METAEU Twv Béoewv 1 kal 2

S: n péon KAion TNG YPAuMPNG evépyelag yia To TUANA autd. H TTponyoupevn oxéon
TTPOCEYYIOTIKA YPAPETAlI WG EEAG :

Ah = “TSZ Ax (4-3)
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OrroU,

S1, S2. Ol KAO€IG TNG Ypapung evépyelag oTig Béoeig 1 kal 2. H kAion TN ypauunAg

evépyelag TTpoadiopileTal katd Manning cUPM@WVA JE TN OXEon :

(4-4)

Ortrou,
n: €ival 0 OUVTEAEOTIG Tou Manning
V: gival n TaxutnTa pong

R: gival n udpauAikn akTiva n oTroia yia opBoywvikn diatoun eival:

R=b-d/(2d +b) (4-5)
Orrou,
b: gival To TTAdTOC TNG dlwpuyag
d: eival To BaBo¢ KaBETWG TTPOG TN diEUBuvon PoNAg

H miyfl Tou ouvteAeoTi n e€aptdTal ammd Ta XOAPAKTNPIOTIKA TNG ETIQAVEIAG TNG
dlwpuyag. Zupewva Pe TIG odnyieg Tou USBR, o1 amwAeieg Adyw TpIBwV TTPETTEl va
AapBavovral uwnAég oOtav utroAoyiCovtal Ta BABN Pong yia TO OXESIAOUO Twv
TIAEUPIKWV TOiXWV, Kal XaunAég OTav utroloyideTal n evépyela NG PONng yia To
OXEOIOONO TWV Epywv KATAOTPOPNG evépyelag. Aaufdvovtal avTioToixa Ol TIMEG
n=0,016 ka1 n=0,014.
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Ipapun evépyelag

Ah

Em@aveia vepol

o2

Ax

ZxAua 4.1: Por) otn diwpuya Quyng
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B. Xapaktnpiotik@ ueraBoAwv diarounc

Eival emBuuntd amd tnv amown NG USPAUAIKNG CUUTTEPIPOPAS TNG dILPUYAS, Ol
TIAEUpPIKOI Toixol va eival TTapdAAnAol kal n diwpuya va €xel oTaBepry opBoywVIKN
dlatouny. Adyol oikovouiag Tou €pyou eTTIBAAAOUV TTAGTOG dIWPUYAG MIKPOTEPO ATTO TO
MAKOG oTéWng Tou UTTEPXEINIOTA i TO TTAATOG TNG AekdAvng npepiag. H ouykAion Twv
TTAEUPIKWV TOIXWV KAT& Tn dnuioupyia TUNPATWY OUVAPPOYAG TIPETTEL va gival
eAeyxopevn €101 WOTE VA ATTOPEUYETAI O OXNMATIOPOG KUPOTIOPWY (Cross waves),
aviywon NG oTadung Tou vepoU KABWG Kal N avouoIidouop®n Katavoun TG pong oTn
dlatoun TNG dILWPUYOG.

MNa 1o oxedlaoud Twv TUNUATWY CUuvappoyng  uTtodeikvueTal amd 10 USBR n

EQAPHOYN TNG OXEONG :

1
PP = IF (4-6)

OT1r0u, @: n PEYIOTN EMTPETTOMEVN YWVia TNV oTToia OXNMATICEl 0 TTAEUPIKOG TOIXOG TNG

dlwpuyag ue Tov GEova TNS dIWwPUYag oUPPWVA PE TO OXNHa 4.2

F: evai o apBudég Froude o o100 xapaktnpi¢el T pory  OTnV
dlwpuya

—Pon, GEwv SIwpuyac

S

ep@<1/3F(F=apiBuog Froude)

ZxAua 4.2: FTwvia ocuvapuoyng diwpuyag Quyng
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y. [Mpoadiopiouds oTdbung oTéwns TAEUPIKWYV TOiXwV

Exk16¢ amd 10 BABOG pong, TTapAyovTeEG TTOU OXETICOVTal PE TOV TTPOCDIOPICHO TNG
OTAOUNG OTEWNG TwV TTAEUPIKWY TOIXWV TNG dIpuyag Quyng eivalr n dnuioupyia
KUMATIOPWY (Cross waves) ol OTToiol XapaKTnpeifouv TNV UTTEPKPICIUN pon, KaBwg Kal
n eiopoenon aépa (air bulking). To ammairotuevo epIBwpia acpaleiag (freeboard) 1o
oTroio TTpooTiBeTal oTn oTéOPN Tou vePOU yia va TTPoadlopioBei n oTABuNn oTéWng

TWV TTAEUPIKWYV ToiXwVv opileTal cUu@wva Pe To USBR atrd Tnv euTTeIpikh oxéon:

Freeboard(m)=0,610+0,037158- 1 - Vd 4-7)

0. Aiaudppwon ueraBoAwv kKAiong

€ TTEPITITWON augnong TnG KAIonNg Tng dlwpuyasg QUYRG, O TTUBUEvaG TTPETTE VO
Olapopewvetal AapBdavoviag utmown Tn diadpopr| eAeUBepng PAEBAG vepOU, WaTE va
ATTOQEUYETAl O  OTTOXWPIOKOG TG pong. To KAPTTIUAO TPAPO Tou  TTuBuéva

OlapopPUWVETAl CUMPWVA UE TN OXEON :

2
X

+
K(4(d +h,))-ovv’0)

—y=x-5¢0 (4-8)

Ortrou,
8: eival n ywvia Tng avavTn KAiong TTuBuéva
K: eival otaBepd pe iy TouAdyiotov 1,5

2€ TTEPITTWOoN peiwong TNG KAiong TnNg diwpuyag, o TTUBPEvag SIaPopPWVETal O TOEO

KUKAOU oUN@wVa JE T oXéon :

(4-9)

OTr0U, R: n eAdYI0TN akTiva KAPTTUAOTNTOG (ft)

p: n amodekT Trieon n oTroia n oTroia ackeital otov TTUBPéva (Ib/ft?). Mia ouvrBwg

atmodekTA TiuA gival p=1000. loyuel emtiong R=10d.
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4.2 Yxed10ou6g Siwpuyag Puyng

H diwpuya Quyng oxedIAdeTal WOTE VA UTTOPEI VO TTAPOXETEUCEl YHE ao@AAEIa Kal
oUMPWVO JE Ta avapepOueva aTnV TTponyouuevn Trapdypago Tnv Méyiotn Mibavi

MANuUUPa, dnAadn yia yéyiotn apoXrn Q=45,59m3/s

H apxn Tng kAiong 1ng diwpuyag PBpioketar otn Béon X.O. 0+0,00 ka1 o€ oTABUN
+379,78. To Tépag Tng diwpuyag civar otn Béon X.0O. 0+287,20 kai o oTAOUN
+330,00. H k&town kai n KaT@ PYAKOg Tour TNG diwpuyag TTapoucidlovtal 0To Zx£0I0
4.2. H diwpuya £xel opBoywvikr diatopr], Ye TTAGTog b otnv apxh Tng (X.0. 0+0,00)
ioo pe 15m, ioo dnAadn pe To PAKOG OTEWNGS TOU UTTEPXEINIOTH. KpiveTal 0TI TO TTAATOG
autd, e@béoov dlatnpnBei yia oAOKANpPo TO MAKOG TnG dlwpuyag, odnyei o€
utrepoxediaopud. Ma 10 Adyo autd TO TUAMA TNG dIWpPuUyag METaEU Twv X.O.
0+17,00ka1 X.0. 0+117,00 dlOUOPPWVETAI OAV TUANO CUVOPUOYNG UE TEAIKO TTAATOG
b=8m.

loyuel :
epp=0,5-(15-8)/(151,00-51,00) = 0,035

Apa n uEyIoTn eMTPETTOMEVN TIUN aplBuoU Froude otn ouvapupoy ocUPWvVa PE TNV

TTponyouuevn axéon eivai :

3-e4p 3-0,035

H eAelBepn emdvela TnG pong otn diwpuya TpoodiopifeTal Pe T HEBODO
OAOKAApwONG TOUu OTABEPOU BAMOTOG CUPQWVA HE TIG TTAPATTAVW OXEoelg. Ta
ammoteAéopaTta Trapoucidfovtal otoug Trivakeg 4.1 kai 4.2 yia ™ Méyiotn MBavA
MANUUUPa kai TIg eEeTalOUEVES TINEG TG O0TABEPAS n Tou Manning 0,016 kai 0,014
avTioToixa. 2TV apxfy Tng diwpuyag (X.0. 0+0,00) Aaupdverar di=1,510m kai
V1=2,02m/s olpewva pe 1o amoTeAéopara TG Trapaypdeou 3.3. lMa Tov
TTPOCOIOPICUO TOU eAAXIOTOU ATTAITOUPEVOU UWOUG TwV TTAEUPIKWY TOIXWV CUNQWvA
ME TN oxéon (4-7) AapBdvovtal uttdywn Ta atroteAéopara Tou Trivaka 4.1 yia TiuA
n=0,016, Ta oToia cival Ta TTAéov cuvtnenTikd. Me Bdon Ta ammoteAéopata autd TO
OWog TwV TIAEUPIKWYVY Toixwv Tng Olpuyas @QuynAg katdvin tng X.0. 0+77,00

TTpoadlopileTal TTEpiTToU o€ 2,50m.
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O1 Tipég Twv apiBuwv Froude TTou TrEPIAaUBAVOVTAI OTA ATTOTEAECHATA TWV TTIVAKWY

4.1 ka1 4.2 emBepaiwvouv 6Tl N HOPPWON TOU TUAHUATOG CUVOPUOYNG PETAEU Twv

1
Béoewv X.0. 0+17,00 ka1 X.©. 0+117,00 givar cUP@vN PE TN OXEON £P¢ = VR

Mapatnpeital 0TI N POPPWON TNG CUVOPUOYNG ME €uBUypappa TuAuata (funnel-
shaped contraction) TTapaTtnpeital cuvABwg oe TTEPITITWOEIG OTTOU O AOGYOG Tou
TTAGTOUG TNG BIWPUYAG OTO TTEPAG TN CUVOPUOYNG TTPOG To TTAATOG OTnv apxni Tng
OUVOpPHOYNAG ival peyaAuTtepog atrd 0,5. Edv o Adyog Tou TTAATOUG TNG ditupuyag OTo
TTEPAG TN OUVAPHOYAG TTPOG TO TTAATOG OTNnV apxn TNG CUVAPUOYNG €ival JIKPOTEPOG
ato 0,5 Ba TTpeTTe va €€eTa0BEI N TTEPITITWON HOPPWONG TOU TUAUATOG CUVAPHOYAG
Me TOEa kUkAou (fan-shaped contraction), n omoia ekTidTal OTI TTEPIOPICEl TO XWPO
TTou KaTaAauPdavel To OAo £pyo[7]. ZTov TIpoTEIVOUEVO OXedIAONO O AOYOG Tou
TTAGTOUG TNG dlWpPUYag OTO TTEPAC TG CUVAPUOYNAG TTPOG TO TTAGTOG OTnV apxn TNg
OUVApPMOYNAG ival peyaAuTepog Tou 0,5 yia autd n uépPwaon TG ouvappoyng Ba yivel
ME eUBUYpPAUMG TUAMATO.

H udpauAikr Asitoupyia Tng diLpuyag QUYNG €EETACETAI ETTIONG YIA TNV TTANUMUPA
oxedloopoU  Twv Epywv  KATaOTPOPRAG evépyelag, oOnAadn yia Tnv  TTapoxn
Q=25,02m?%'s kai yia Tnv Tapoxy Q=34,38 m3/s Katd TNV AsiToupyia Twv £pywv
UTTEPXEINIONG KAl TOU  aywyou  ekkéEvwong-udpoAnyiag. Ta armoteAéopaTa
TTapouaiadovtal otoug Trivokeg 4.3, 4.5 kal 4.4, 4.6 yia Tinég Manning n=0,016 kai
n=0,014. avtioToixa. TNV apxn ¢ diwpuyag X.0. 0+0,00 AauBaveral d;=0,830 Kkai
V1=2,00 m/s ocup@wva pe Ta attoTeAéopara TG TTapaypdagou 3.4. EmpBepaiwveral o1

Kal yla Ta atmmoTeAéopaTa autd n SIoudp@waon ToU TPAPOTOG CUVAPUOYNG METALU TwV

1
Béocwv X.0. 0+17,00 kar X.©. 0+117,00 eival gUP@wvn PE TN OXEOn £op = IE Ta

atmmoTeAéopaTa Tou Trivaka 4.6 8a xpnoidoTroinBouv OTn CUVEXEID YIa TO OXEDIAOUO

TWV £PYWV KATAOTPOPNG EVEPYEING.

AANayég otnv KAion Tou TuBpéva Tng diwpuyag Quyng TTpofAémovtal otn X.0.
0+17,00, otn X.0. 0+167,00 kai otn X.0. 0+242,00. H diaudéppwaon Tou TTUBuEva
oTIg Béoeig TWV aAaywv KAiong yiveTal oupewva ME TIG
x’ _2-d- v’

+ R
K(4(d +h,)-ovv?0) Kal p kal pe Pdaon Ta

—y=x-£¢40

OX£E0€Ig

arroTeAéopaTa Tou Trivaka 4.2.
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2mn X.©. 0+17,00 n kAion tou TUBuéva petapdAetar amoé 0,0165 oe 0,1233.
Eg@apudletal n oxéon

2
X

+
K(4(d +h,)-ovv’0)

—y=x-£00 Kal n diauépewaon TNG METABOANG TNG KAiong

TTapouaciadovTal oTov TTivaka 4.5 Kal oTo oxnua 4.4.

2t X.0. 0+167,00 n kAion Ttou TUBpéva petafdAAetar amd 0,1233 oe 0,2867.
E@apudletal n oxéon

2
X

+
K(4(d +h,))-ovv’0)

—y=x-£¢0 Kal n diauépewaon TNG METABOANG TNG KAiong

TTapouaciadovTal oTov TTivaka 4.6 Kal 0To oxrua 4.5.

2 X.0. 0+242,00 n kAion Tou TUBpéva petafdAAeTar amd 0,2867 oe 0,2102.

R— 2-d-v?

E@apudletal n oxéon p

Kal N diapopewon NG HETABOAAG TNG KAiong TTapouaidfovTtal oTov TTivaka 4.7 Kal 0T

oxnua 4.6.

4.3 ZmrnAaiwon oTn diwpuya QUYAS

To evdexOuevo TG GOOPAG Twv OKUPOdEUATWY TNG dlwpuyas QuUYNG Adyw Tou
TTPoBAAUATOG TNG oTTNAdiwoNG €¢apTaTal atd TIG TaXUTNTEG PONRG OTh dlpuya o€
OUVOUOOWO PE TNV TTOIOTNTA TNG TEAEIWMEVNG ETTIPAVEIONG TOU OKUPOBEUATOG OTOV

TTUBéva TNG dlpuyac.

lMNa Tov €Aeyxo TNG OlWPUYOS QUYNG O OTTNAQIWON XPNOIYOTIOIEITAI O OEIKTNG

otnAaiwong o o otroiog divetal aTrd TN oxéon :

__p=pP ]
o (V2/2-g) (4-10)

Ortou,
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p: €ival n atmoAuTn Tieon vepou TrePIAAUBAvVOPEVNG TNG ATUOO@AIPIKAG TTiEONS (0€ M
H20)1

pv: €ival N atrOAuUTN TTECN KOPECHEVWV UDSPATHWY
V?/2g: gival To gopTio TaxUTnTag

loxuer p=douvb+10m kai py=0,5m. AauBavetal n Tiuf pyv=0,5M n oTroia avTIOTOIXEI O€
Beppokpaaia TepiBaAovTog 30°C kai Bewpeital ouvtnenTIKA S1I6TI 01 £€eTAlOPEVES

TTANUUUPES avapéveTal 6TI Ba ocupuBouv o€ XaunAOTEPES BEPUOKPATIEG.

O1 TIpég Tou d€ikTn OTTNACIWONG 0 CUPQWVA PE Ta TTapaTTdvw TrepIAauBdvovTal oTa
atmroTeAéopaTa Twv TVAKWY 4.1 éwg 4.4. MNa TNV Tapoxn Q=25,02m3/s n Ty} Tou
O¢eiktn otnAdiwong yia m duopevn Ty Manning n=0,014 kupaivetal atmd 1,02 €wg
48,90. MNa v Tapoxr ¢ Méyiotng Meavig MAnuuUpag Q=45,59m?3/s ol avTioToIXEG

TINEG TOU deikTn oTTnACiwong kKupaivovTal até 0,79 £wg 48,70.

Edv o1 TEAIKEG €TIQPAVEIEC TOU OKUPOBEUATOS OlauopPwBolv €101 WOTE OE TUXOV
avwuaAieg va avtioToixei Adyog HAKOUG TTPOG UWog £€0XNG OXI MIKpOTEPOG atTd 20:1
16TE &€ dnuioupyeital oTTnAaiwon yia Tiyég deiktn 6>0,25 [8]. Me Bdon TIg TIUES ToU
OcikTn TTOU ava@épbnkav dev ATTAITEITAI AEPICUOG 1 GAAa PETpa TTpOCTACiag oTn
dlwpuya QUYAG €@Ocov emmTeuxbei 1 amaitoUuevn TTOIOTNTA  TEAEIWUATOS TWV
ETMIPAVEIWV OKUPODENATOG. 2€ TTEQITTTWON TTOU amaitnBOei mepaitépw TTpooTacia Tou
OKUPOOEUQTOG TIpoTeiveral n TeAIKH Olaudpewon Twv dIatouwyv OT0 TEAOC TN¢
olwpuyac QuUYNAS, orn Aekdvn npeuiag Kai orn dlwpuya amaywyns va yiver ue
vottAiouévo okupOOea C30/37 maxous 8 cm Kai ETAAEIYN TwV Toixiwv o€ UWoS EwC

1 m a6 rov mubuéva tng diatoung.
4.4 AocTAa0g1EG UTTEPKPIOIUNG PO

H umepkpioun porp otn diwpuya QuyNg xapaktnpeifetar amd aplbuolg Froude
ONUAvVTIKA PEYOAUTEPOUG TNG MOVADAG, YEYOVOG TIOU €VOEXOMEVWG VO 00nyei o€
aoTABEIEG PONG. ZUNPWVA PE TTAPATNPROEIG TTOU £XOUV Yivel o€ uTTdpyovTa £pya, Ol
aoTdbeleg xapakTnpiovtal amd Tn dnuIoupyia KUPATWY PETaPOPAS Ta OTToia €xouv
Oyog trepitmou 5% Tou péoou BAboug pong [9]. ZTnv TTapouca PEAETN yiveTal dekTO OTI
TO UYWog auTd TrepIAauBaveTal atrd TO EAEUBEPO TTEPIBWPIO TTOU €XEl TTIPOPRAEPOEI KaTA
TOV TTPOCBIOPICPO TNG OTABUNG OTEWNG TWV TTAEUPIKWYV TOiXWV Kal OTI dev eTTNPEACE!

TN AcIToupyia | TNV aCPAAEI TWV £PYWV KATAOTPOPAG EVEPYEIAG.
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Mivakag 4.5:
X.0.0+17,00 (x=0 avtioToixei oTn X.0. 0+17,00)

Alauépewon  PETABOARS

€p.0 0,0165
K 15
d(m) 0,622
hv(m) 1,215
0 0,945295
ouv.6 0,999864
X y KAion

0 0

0,1 0,003 | 0,0256

0,2 0,007 | 0,0347

0,4 0,021 | 0,0528

0,6 0,043 | 0,0710

0,8 0,071 0,089

1 0,107 0,107

1,1 0,128 0,116

1,17 0,144 0,123

YAPAYAIKOI YITOAOTZMOI

KAiong TuBuéva  diwpuyag  QuyNg,
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OPIZTIKH MEAETH ®PATMATOZ >TH OEZH AINOPOZ «KAKAITZOPEMA»
YAPAYAIKOI YITOAOTZMOI

S=0,0l165 U X Z=0.123

X.0.0+17,00
X.0.0+18.17

ZxApa 4.4: Aiaudpewon PeTaBoAng kAiong TTubuéva diwpuya Quynig, X.0. 17,00
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OPIZTIKH MEAETH ®PATMATOZ 3TH OEZH AINOPOZ «KAKAITZOPEMA»

YAPAYAIKOI YITOAOTZMOI

Alopopewon  PETABOANG  KAiong TuBpéva  diwpuyag  QUYNAG,
X.0.0+167,00 (x=0 avticToixei otn X.©. 0+167,00)

Mivakag 4.6:
€9.0 0,123
K 15
d(m) 0,477
hv(m) 7,284
0 7,01216
ouv.0 0,99252
X y KAion

0 0

0,2 0,025 0,127

0,4 0,053 0,132

0,6 0,082 0,136

0,8 0,112 0,140

1 0,145 0,145

2 0,333 0,167

4 0,841 0,210

6 1,523 0,254

7 1,929 0,276

7,54 2,167 0,287
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OPIZTIKH MEAETH ®PATMATOZ >TH OEZH AINOPOZ «KAKAITZOPEMA»
YAPAYAIKOI YITOAOTZMOI

X.©.0+167,00
X.0.0+174,54

ZxAua 4.5: Aloudpewaon PETABOANG KAiong TTuBuéva diwpuya Quyng, X.0. 167,00
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OPIZTIKH MEAETH ®PATMATOZ 3TH OEZH AINOPOZ «KAKAITZOPEMA»
YAPAYAIKOI YITOAOTZMOI

Mivakag 4.7: Aiauépowon MeTaBoAng kAiong TuBuéva  diwpuyag  Quyng,
X.0.0+242,00 (x=0 avticToixei otn X.0. 0+242,00)

d (m) 0,363
V (m/s) 15,700
d (ft) 1,191
V (ft/s) 51,509
R (ft) 6,320
R (m) 1,926
10d (m) 3,630
EmAéyeTai R=4m

2YMIPAZH «B.MAAIQKAZ & >YNEPIATEZ ETE - 2. AIAPOZ & ZIA E.E. pe 6.1. HAIAA YMBOYAO!
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OPIZTIKH MEAETH ®PATMATOZ >TH OEZH AINOPOZ «KAKAITZOPEMA»

=
4 =
o o
S=0.28&7 2
T
sS=0.21.02
-
—
Lo
L )
=T
Lo ]
&S
<
=

ZxAua 4.6: Aloudpewaon PETABOANG KAiong TTuBuéva diwpuya Quyng, X.0. 184,1
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OPIZTIKH MEAETH ®PATMATOZ >TH OEZH AINOPOS « KAKAITZOPEMA»
YAPAYAIKOI YITOAOlMZMOI

Mivakag 4.1: YToAoyiopog avouolidpopeng pong otnv dilpuya Quyng

Mapoxrn 45,59 m3/s
2108epd Manning n 0,016
2100¢epa Coriolis a 1
Mpooéyyion Néa
. . . . Eupadoév . . ZUVvoAIKO . . . udpauAikoU mwpooéyyion | AmaiToUuevo .
I'IAqu S Z'rae!.ln ATrogchn qu?g uypng Taxurrn'ra ¢9p1|o uSpauAiké | Y3pauAiki KAion . Ap1Buég Méon K)"m] @opTiou h pBaboug d uyog AEIKT ns
X.0. mulpéva | TruBpéva amo Ty Ax (m) Az (m) cos@ vepou d SiaTopri Pong TaXUTnTOg @opTio h aktiva r(m) 1TI£ZO|I£'!’pIKI]§ Froude nlﬁ{OptTQlKng pi— ot TTALUPIKGV omnAaiwong
b (m) z (m) apxn x (m) (m) (m2) (m/s) hv (m) m) ypaupng s1 ypauung Em6pEVN £T6pEVN Toixwv(m) c
0éon (m) 0éon (m)
0,00 15,00 379,78 0,00 7,00 -0,1100 | 0.9992 | 0,9999 1,510 22,6500 2,020 0,208 381,498 1,257 0,0008 0,530 0,0062 0,6419 2,2061 48,765
7,00 15,00 379,67 7,00 10,00 -0,1700 | 0.9986 | 0,9999 0,642 9,6280 4,735 1,143 381,455 0,591 0,0116 1,887 0,0122 0,6225 1,4036 8,858
17,00 15,00 379,50 17,00 30,00 -3,7000 | 0.9986 | 0,9925 0,622 9,3374 4,883 1,215 381,333 0,575 0,0128 1,976 0,0417 0,4050 1,3874 8,149
21,45 14,69 378,95 21,45 29,55 -3,6400 | 0.9986 | 0,9925 0,405 5,9490 7,664 2,993 382,345 0,384 0,0539 3,845 0,0643 0,3736 1,2257 3,298
47,00 12,90 375,80 47,00 4,00 -0,4900 | 0.9986 | 0,9926 0,405 5,2246 8,726 3,881 380,083 0,381 0,0706 4,378 0,0726 0,4037 1,2549 2,551
51,00 12,62 375,31 51,00 26,00 -3,2100 | 0.9986 | 0,9925 0,404 5,0944 8,949 4,082 379,792 0,379 0,0746 4,497 0,0825 0,4208 1,2594 2,430
77,00 10,80 372,10 77,00 30,00 -3,7000 | 0.9906 | 0,9925 0,421 4,5442 10,033 5,130 377,648 0,390 0,0903 4,938 0,0913 0,4817 1,3101 1,945
107,00 8,70 368,40 107,00 30,00 -3,7000 | 0.9908 | 0,9925 0,482 4,1912 10,878 6,031 374,909 0,434 0,0923 5,004 0,0973 0,4934 1,4086 1,656
117,00 8,00 367,17 117,00 34,00 -4,1900 | 0.9907 | 0,9925 0,493 3,9469 11,551 6,800 374,460 0,439 0,1023 5,250 0,1082 0,4750 1,4425 1,466
137,00 8,00 364,70 137,00 30,00 -3,7000 | 0.9907 | 0,9925 0,493 3,9469 11,551 6,800 371,990 0,439 0,1023 5,250 0,1082 0,4767 1,4425 1,467
151,00 8,00 362,98 151,00 46,00 -10,5800 | 0.9907 | 0,9746 0,477 3,8135 11,955 7,284 370,729 0,426 0,1142 5,528 0,1669 0,4016 1,4337 1,358
167,00 8,00 361,00 167,00 30,00 -8,6000 | 0.9907 | 0,9613 0,477 3,8135 11,955 7,284 368,743 0,426 0,1142 5,528 0,1669 0,3886 1,4337 1,355
197,00 8,00 352,40 197,00 30,00 -8,6000 | 0.9280 | 0,9613 0,389 3,1088 14,665 10,961 363,735 0,354 0,2197 7,511 0,2423 0,3666 1,3962 0,899
227,00 8,0 343,80 227,00 15,00 -4,3000 | 0.9274 | 0,9613 0,367 2,9332 15,543 12,313 356,465 0,336 0,2649 8,195 0,2694 0,3629 1,3900 0,800
242,00 8,0 339,50 242,00 15,00 -3,1500 | 0.9278 | 0,9787 0,363 2,9031 15,704 12,569 352,425 0,333 0,2738 8,323 0,2606 0,3745 1,3891 0,785
257,00 8,0 336,35 257,00 30,20 -6,3500 | 0.9278 | 0,9786 0,375 2,9964 15,215 11,799 348,516 0,342 0,2473 7,938 0,2362 0,3857 1,3921 0,837
287,20 8,0 330,00 287,20 0.9279 | 0,6565 0,386 3,0853 14,776 11,128 341,382 0,352 0,2251 1,3953 0,876

SYMIPA=H «B.MANIQKAZ & SYNEPIATES ETIE — 2. ANIAPOZ & ZIA E.E. pe 6.1. HAIAA SYMBOYAOI MHXANIKOI E.E. — GUD GEOTECHNIK UND DYNAMIK GmbH — API'YPIOY
ANAPOKAHZ»

48



Mivakag 4.2: YTTOAOYIOUOG avouoiduop®ng porg atnv diwpuya GUYAG

OPIZTIKH MEAETH ®PATMATOZ >TH OEZH AINOPOS « KAKAITZOPEMA»

YAPAYAIKOI YITOAOlMZMOI

Mapoxn 45,59 m¥/s
2108epa Manning n 0,014
2100¢epa Coriolis a 1
e 56 S UVOAIKG ngocéxyloq N»".u A )
. . - . aoov . UVOAIKO . L . UOPOAUAIKOU TTPOOCEYYIO! TTAITOUMEVO .
xo. | mires | Edoun | ATOten | iy | nem) | coss | eoos | wehs | Tawmma | D0Fre | uopans | Yopmuam | o N | npeuos | Minsion | ofrouh | Rateuga | ower | e
b (m) z (m) apx X (m) d (m) 10TOHNAGg Pong (m/s) hv (m) @oprtio h akTiva r(m) ypappic s1 Froude VPappic oty oty nAf:ulewv o
(m2) (m) ETOHEVN ETTOHEVN Toixwv(m)
0éon (m) 0éon (m)
0,00 15,00 379,78 0,00 7,00 -0,1100 | 0,9999 1,510 22,6500 2,020 0,208 381,498 1,257 0,0006 0,527 0,0048 381,464 0,6382 2,2061 48,748
7,00 15,00 379,67 7,00 | 10,00 -0,1700 | 0,9999 0,638 9,5728 4,762 1,156 381,464 0,588 0,0090 1,903 0,0097 381,367 0,6112 1,4005 8,746
17,00 15,00 379,50 17,00 | 30,00 -3,7000 | 0,9925 0,611 9,1674 4,973 1,261 381,367 0,565 0,0104 2,031 0,0350 380,316 0,3928 1,3780 7,846
21,45 14,69 378,95 2145 | 2955 -3,6400 | 0,9925 0,393 5,7694 7,902 3,183 382,522 0,373 0,0456 4,026 0,0548 380,904 0,3563 1,2178 3,096
47,00 12,90 375,80 47,00 4,00 -0,4900 | 0,9926 0,393 5,0669 8,998 4,126 380,316 0,370 0,0597 4,584 0,0618 380,069 0,3901 1,2476 2,396
51,00 12,62 375,31 51,00 | 26,00 -3,2100 | 0,9925 0,390 4,9226 9,261 4,372 380,069 0,367 0,0639 4,734 0,0727 378,178 0,3998 1,2515 2,264
77,00 10,80 372,10 77,00 | 30,00 -3,7000 | 0,9925 0,400 4,3183 10,557 5,681 378,178 0,372 0,0816 5,331 0,0837 375,665 0,4532 1,2988 1,751
107,00 8,70 368,40 107,00 | 10,00 -1,2300 | 0,9925 0,453 3,9426 11,563 6,815 375,665 0,410 0,0859 5,484 0,0855 374,810 0,4807 1,3932 1,464
117,00 8,00 367,17 117,00 | 34,00 -4,1900 | 0,9925 0,481 3,8458 11,855 7,163 374,810 0,429 0,0851 5,459 0,0949 371,583 0,4505 1,4358 1,389
137,00 8,00 364,70 137,00 | 30,00 -3,7000 | 0,9925 0,450 3,6040 12,650 8,156 373,303 0,405 0,1047 6,017 0,1076 370,075 0,4373 1,4208 1,218
151,00 8,00 362,98 151,00 | 16,00 -1,9800 | 0,9924 0,450 3,6040 12,650 8,156 371,583 0,405 0,1047 6,017 0,1076 369,861 0,4430 1,4208 1,219
167,00 8,00 361,00 167,00 | 30,00 -8,6000 | 0,9613 0,443 3,5438 12,865 8,435 369,861 0,399 0,1105 6,171 0,1576 365,134 0,3656 1,4174 1,168
197,00 8,00 352,40 197,00 | 30,00 -8,6000 | 0,9613 0,366 2,9250 15,586 12,382 365,134 0,335 0,2047 8,230 0,2290 358,264 0,3422 1,3898 0,794
227,00 8,0 343,80 227,00 | 15,00 -4,3000 | 0,9613 0,342 2,7377 16,653 14,134 358,263 0,315 0,2533 9,089 0,2593 354,374 0,3374 1,3850 0,695
242,00 8,0 339,50 242,00 | 15,00 -3,1500 | 0,9787 0,337 2,6989 16,892 14,543 354,373 0,311 0,2653 9,285 0,2553 350,544 0,3456 1,3843 0,676
257,00 8,0 336,35 257,00 | 30,20 -6,3500 | 0,9786 0,346 2,7651 16,488 13,855 350,544 0,318 0,2453 8,954 0,2359 343,419 0,3543 1,3856 0,711
287,20 8,0 330,00 287,20 0,6565 0,354 2,8344 16,085 13,186 343,419 0,325 0,2265 8,628 1,3872 0,788
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Mivakag 4.3: YTToAoyIOPOG avouoidpop®ng porg atnv diwpuya GUYAG

OPIZTIKH MEAETH ®PATMATOZ >TH OEZH AINOPOS « KAKAITZOPEMA»

YAPAYAIKOI YITOAOlMZMOI

Mapoxn 25,02 mi/s
2108epd Manning n 0,016
2100¢epa Coriolis a 1
Mpooéyyion Néa
MAdrog ZTA0un AméoTaon BdbBog EpBa§6v Taxutnta Poprio ZUVOA'K(), . KAion . Méon kAion u6pau}uxoﬁ npgcéyylcn AﬂG!TOl’inVO AgikTng
X.0. TUBuéva TUBuéva amoé TNV Ax (m) Az (m) cos6 vepoU d suvpr]g, Pong TaXUTNTOG u6pat{AlKo YGPGUMKn mEJOUETPIKAG ApiBuog mIEOMETPIKAG ¢opriou h padouc d uwos | omnAaiwong
b (m) z (m) apx X (m) (m) 10TOHNAGg (mis) hv (m) @oprtio h akTiva r(m) ypappic s1 Froude VPappic oty oty nAf:ulewv o
(m2) (m) ETTOMEVN ETTOMEVN ToiXwv(m)
0éon (m) 0éon (m)
0,00 15,00 379,78 0,00 7,00 -0,1100 0,9999 0,830 12,4500 2,000 0,204 380,814 0,747 0,0015 0,700 0,0054 380,776 0,4741 1,5098 48,923
7,00 15,00 379,67 7,00 10,00 -0,1700 0,9999 0,474 7,1121 3,518 0,631 380,775 0,446 0,0093 1,631 0,0106 380,669 0,4401 1,1861 15,758
17,00 15,00 379,50 17,00 30,00 -3,7000 0,9925 0,440 6,6016 3,790 0,732 380,669 0,416 0,0119 1,824 0,0548 379,025 0,2540 1,1572 13,320
21,45 14,69 378,95 21,45 29,55 -3,6400 0,9925 0,254 3,7303 6,707 2,293 381,495 0,245 0,0749 4,249 0,0875 378,909 0,2443 1,0218 4,249
47,00 12,90 375,80 47,00 4,00 -0,4900 0,9926 0,254 3,2761 7,637 2,973 379,025 0,244 0,0977 4,839 0,0989 378,629 0,2556 1,0437 3,281
51,00 12,62 375,31 51,00 26,00 -3,2100 0,9925 0,256 3,2262 7,755 3,065 378,629 0,246 0,1001 4,897 0,1032 375,946 0,2767 1,0485 3,189
77,00 10,80 372,10 77,00 30,00 -3,7000 0,9925 0,277 2,9889 8,371 3,572 375,946 0,263 0,1063 5,080 0,1046 372,810 0,3210 1,0895 2,749
107,00 8,70 368,40 107,00 10,00 -1,2300 0,9925 0,321 2,7927 8,959 4,091 372,809 0,299 0,1028 5,049 0,1017 371,792 0,3412 1,1589 2,405
117,00 8,00 367,17 117,00 34,00 -4,1900 0,9925 0,341 2,7292 9,167 4,284 371,792 0,314 0,1007 5,011 0,1099 368,056 0,3238 1,1892 2,293
137,00 8,00 364,70 137,00 30,00 -3,7000 0,9925 0,324 2,5906 9,658 4,754 369,776 0,300 0,1191 5,419 0,1204 366,162 0,3204 1,1803 2,065
151,00 8,00 362,98 151,00 16,00 -1,9800 0,9924 0,324 2,5906 9,658 4,754 368,056 0,300 0,1191 5,419 0,1204 366,128 0,3216 1,1803 2,065
167,00 8,00 361,00 167,00 30,00 -8,6000 0,9613 0,322 2,5731 9,724 4,819 366,128 0,298 0,1218 5,474 0,1919 360,372 0,2540 1,1792 2,022
197,00 8,00 352,40 197,00 30,00 -8,6000 0,9613 0,254 2,0319 12,314 7,728 360,372 0,239 0,2620 7,801 0,2733 352,172 0,2476 1,1537 1,260
227,00 8,0 343,80 227,00 15,00 -4,3000 0,9613 0,248 1,9806 12,633 8,134 352,172 0,233 0,2847 8,106 0,2852 347,894 0,2473 1,1523 1,197
242,00 8,0 339,50 242,00 15,00 -3,1500 0,9787 0,247 1,9784 12,646 8,152 347,894 0,233 0,2857 8,119 0,2633 343,944 0,2606 1,1523 1,197
257,00 8,0 336,35 257,00 30,20 -6,3500 0,9786 0,261 2,0851 12,000 7,339 343,944 0,245 0,2409 7,504 0,2285 337,043 0,2695 1,1554 1,330
287,20 8,0 330,00 287,20 0,6565 0,269 2,1556 11,607 6,866 337,043 0,252 0,2162 7,139 1,1580 1,502
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Mivakag 4.4: YTTOAOYIOUOG avouoiduop®ng porg atnv dipuya GUYAG

OPIZTIKH MEAETH ®PATMATOZ >TH OEZH AINOPOS « KAKAITZOPEMA»
YAPAYAIKOI YITOAOlMZMOI

Mapoxn 25,02 mi/s

2108epa Manning n 0,014

2100¢epa Coriolis a 1

e 56 I ngocéxyloq N?a A )

. . 5 , aoov - UVOAIKO . . - (V] OAUAIKOU TTPOCEYYIO TTAITOUMEVO -
xo. | mhinee | mitwn | Améoveen | ax | | cose | it | vpie | Toxomma | Depre | uopauine | Yopauhe | SO | apeuos | Méemien | “olios’ | Raveuga | uwer | bdmne

b (m) z (m) apx X (m) (m) (m) SiaTtoung Pong (m/s) hv (m) @oprtio h akTiva r(m) ypappic s1 Froude VPappic oty oty nAf:ulewv o

(m2) (m) ETTOMEVN ETTOMEVN Toixwv(m)
0éon (m) 0éon (m)
0,00 15,00 379,78 0,00 7,00 | -0,1100 | 10,9999 0,830 12,4500 2,000 0,204 380,814 0,747 0,0012 0,700 0,0043 380,784 0,4694 1,5098 48,900
7,00 15,00 379,67 7,00 | 10,00 | -0,1700 | 0,9999 0,469 7,0410 3,553 0,644 380,783 0,442 0,0074 1,656 0,0086 380,697 0,4289 1,1820 15,427

17,00 15,00 379,50 17,00 | 30,00 | -3,7000 | 0,9925 0,429 6,4332 3,889 0,771 380,697 0,406 0,0099 1,896 0,0477 379,266 0,2439 1,1479 12,637
21,45 14,69 378,95 2145 | 2955 | -3,6400 | 0,9925 0,244 3,5821 6,985 2,487 381,679 0,236 0,0656 4,516 0,0774 379,392 0,2279 1,0160 3,911
47,00 12,90 375,80 47,00 4,00 | -0,4900 | 0,9926 0,244 3,1459 7,953 3,224 379,266 0,235 0,0855 5,142 0,0874 378,917 0,2440 1,0385 3,022
51,00 12,62 375,31 51,00 | 26,00 | -3,2100 | 0,9925 0,244 3,0796 8,124 3,364 378,916 0,235 0,0892 5,251 0,0953 376,439 0,2589 1,0427 2,900
77,00 10,80 372,10 77,00 | 30,00 | -3,7000 | 0,9925 0,259 2,7956 8,950 4,083 376,439 0,247 0,1013 5,616 0,1004 373,426 0,2985 1,0808 2,400
107,00 8,70 368,40 107,00 | 10,00 | -1,2300 | 0,9925 0,299 2,5973 9,633 4,730 373,426 0,279 0,0996 5,629 0,0986 372,440 0,3172 1,1478 2,075
117,00 8,00 367,17 117,00 | 34,00 | -4,1900 | 0,9925 0,317 2,5374 9,860 4,956 372,440 0,294 0,0975 5,590 0,1069 368,804 0,3004 1,1770 1,977
137,00 8,00 364,70 137,00 | 30,00 | -3,7000 | 0,9925 0,300 2,4029 10,413 5,526 370,524 0,279 0,1164 6,066 0,1181 366,981 0,2958 1,1695 1,772
151,00 8,00 362,98 151,00 | 16,00 | -1,9800 | 0,9924 0,300 2,4029 10,413 5,526 368,804 0,279 0,1164 6,066 0,1181 366,914 0,2976 1,1695 1,773
167,00 8,00 361,00 167,00 | 30,00 | -8,6000 | 0,9613 0,298 2,3809 10,508 5,628 366,914 0,277 0,1199 6,150 0,1834 361,412 0,2383 1,1683 1,729
197,00 8,00 352,40 197,00 | 30,00 | -8,6000 | 0,9613 0,238 1,9060 13,127 8,782 361,411 0,225 0,2470 8,586 0,2635 353,506 0,2293 1,1506 1,107
227,00 8,0 343,80 227,00 | 1500 | -4,3000 | 0,9613 0,229 1,8340 13,642 9,486 353,506 0,217 0,2800 9,097 0,2817 349,280 0,2284 1,1495 1,025
242,00 8,0 339,50 242,00 | 1500 | -3,1500 | 0,9787 0,228 1,8272 13,693 9,556 349,280 0,216 0,2834 9,148 0,2641 345,318 0,2389 1,1494 1,019
257,00 8,0 336,35 257,00 | 30,20 | -6,3500 | 0,9786 0,239 1,9113 13,091 8,734 345,318 0,225 0,2448 8,551 0,2318 338,317 0,2473 1,1507 1,115
287,20 8,0 330,00 287,20 0,6565 0,247 1,9781 12,649 8,154 338,317 0,233 0,2189 8,121 1,1523 1,264
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