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TEYXOZ ITATIKQN YMNOAOIIZMQN

YNOXPEQZEIZ ANAAOXOY

> To teuxog auto ouvraxlnke us Baon tnv pyeAstn AaAAa amé omou xouv Angeécsi oi
OXETIKOI UTTOAOYIOHOL.

>  AmaQITEITal EMAVEAEYXOC TWV OTATIKWVY UEAETWY TOU TTAPOVTOC TEUXOUC yid TA SOUIKA
EKEIVA OTOIXEIA TWV OTOIWV TUXOV Ol UEAETEC &gxouv eKmovnOesr ue Laon
TAAdIOTEPOUS KAVOVIOUOUS (OKUPOOENATOS, AVTIOEICUIKO KATT)

> Oa egkmovnBouv (adamavwg yia Tnv Ymnpeoia) amd rov Avadoxo kai 8a sykpi6ouv
amoé tnv Ymnpeoia OAEC oI amapaiTnTeS MEAETEG mou Oev mepiAaufavovral oro
TAPOV TEUXOC (EVOEIKTIKA avaAPEPOVTIAl OI E0AQPOTEXVIKES MEAETES, MEAETES
avriomnpiéng OPUYNATWV aywywvVv Kdl avrAIOOTACIWV, OTATIKOI KAl aVTIOEIOMIKOI
ummoAoyiouol avtAIoOTAoIWV Kal OgugAIwonNG Twv, OTATIKOI KAl AVTICEICUIKOI
UmoAoyiouol aywywv Kd@e &I00UG, UTTOAOYIOHOG EPHNATWV KAl OWHATWV
AyKUPpWONS wlnTikwv aywywv, OTATIKOI KAl AVTICEICUIKOI UTTOAOYIOUOI EI0IKWV
PPEATIWV KAl TEXVIKWYV EPYWV KATT)

BIBAIOTPA®IA

"Gravity Sanitary Sewer Design and Construsion" A.S.C.E.-W.P.C.F.

G. Martz : "YdpauAikni Twv oOIKICUHWV-ATToxeTeUOEIC" EKOOOeic M. Mkioupdag.

Karl -Klauss Imhoff :"H amoyérsuon rwv moAswv kai smeepyaocia Twv uvypwv

amoBAnTwv”" T.E.E. 1992.

4. T.K6AAia : "Amoxereuoelg, Eykaraordosic KabBapiouou Auudrwy - ArroBARTwv”.

5. MeAérn Eduyiavrikwv éEpywv mepioxng llarpwv kair amoppummavrikwyv EPywv
lMarpaikou KéAmou" twv ouvepyalousvwy ypagsiwv peAstwv:"Zwkpdrng AdAAag
kal Xuvepydreg E.E.", "X.Kameravdakng & Zia E.E." kai E§apyxou kai NikoA6mouAog
E.N.E."

6. Prospectus A.lMNerderakig: "Ymoysia &SikTua amox£ETsuong dAmo TAACTIKOUS
owAnveg”.

7. Prospectus EAAENIT : "XwAnRveg PVC".

8. AWWA STANDARD for Polyvinyl Chloride (PVC) water transmision Pipe, Normmal
diameters 14 through 36 ( ANSI/AWWA c 905 - 88).

9. O.11. Taoiou : " Mabnuara QmAicusvou Zkupodeuarog " E.M.I1. 1979

10.A. BaAaAa : " F'swrexvikn Mnyavikn - Yrodoun Twv texVikwyv epywv” Ekdooeigc Aol
Kupiakidn Oecooalovikn 1984

11.ATV "Standard for the static calculation of Drainage Sewers and Pipelines" (A 127)

12."Fascicule 70" - Ouvrages d'assainissement

13. Prospectus owAnvwv AMERON (USA)
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6.2. 2TATIKOI YINMOAOII2MOI
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TEYXOZ ITATIKQN YMNOAOIIZMQN

NMEPIEXOMENA TEYXOYZ ZTATIKQN YMOAOIIZMQN

Mevika

Katnyopleg cwAnvwv

YAIKO KOITOOTPWONG - EYKIBWTIOMOU - ETTIXWONG

A
B
r TpoTrol TOTToBETNONG CWANRVWV
A
E

DopTia

2T 27aTIKOG YTTOAOYIONOG TOIMEVTOOWANRVWV

Mivakeg @OPTIWV Kal EAEYXOU TOIUEVTOOWANVWYV

ZTATIKA

A.E.Y.A.
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TEYXOZ ITATIKQN YMNOAOIIZMQN

A. TENIKA

|1. ANTIKEIMENO

1.1. X710 TEUXOC QUTO Yiveralr o OTATIKOG UTOAOYIOUOS TWV AywywV AMOXETEUONS
ouBpiwv kai Aupdrwy Kar AAAwy SOoUIKWY OTOIXEIWV TOU EPYOU.

1.2. O OTATIKOS UTTOAOYIONOS TwWV TOTTOOsTNUEVWY O OpUyNd (N EMIXWUA ) AYWYWV
omolaodnmore  SIATOUNG dITO TMPOKATAOKEUAOUEVOUS OWANVES OITOOKOTEI OTOV
TPOOCEYYIOTIKO TTPOOSIOPICUO TOU EAAXIOTOU Kal TOU HEYIOTOU BABOUC evOIAUEOWS TWV
ommoiwv PIopoUv va TomoBsTnBouv e acpalsia (dnAadn xwpic pnén Twv cwAnvwy A
ME QVEKT) TAPANOPPWAN TOUS), avaAdyws Twv ouvlnkwv opuyuarog, édpaons Kai
EYKIBWTIONOU YyIa KABe €ido¢ Kal Karnyopia aywyou. Baoikeg mapaperpol ivai :

e H oworn emAoyn £160Ug Kai Karnyopiag owAnva
H owortn edpaon Tou
H owortn gmAoyn Tumou gyKiBwTIONOU, N CWOTN KAl EMIUEANUEVT EMIXWON KUPIWS
ornv {wvn ToOU aywyou, N £mAoyn KataAAnAKwy UAIKwV emiywong
H tnpnon twv odnyiwv yia Tnv avacupaon TwVv avTioTnpISEwV
H mapouoia n un udpogopou opi{ovra

1.3. Na aywyou¢ peyaAng SIQUETPOU KAl yid XUTOU €M TOTTOU Aywyous MEYaAng
olaueTpou amo OmAIouévOo OKUPOSEUA O UTTOAOYIOUOS TIPTTEl vad  YIVETAI €
AETTTOUEPECTEPN AVAAUCT UE XPNON TTEMTEPACUEVWYVY TTOIXEIWV.

2. NMAPAAOXEZ ®OPTIZEQN

O1 Baupuévor owAnveg déxovral tnv dpdon kai tnv avridpaon rou eddpoug. AUTéC ol
duvausic g§apTwvral OTeva amo TNV @UON KAl TNV CUNTTEPIPOPd TwWV OwWARVwv
ATTOXETEUOTG, ATTO TIC YEWTEXVIKES TTAPAMETPOUS TOU £0APOUS KABWS Kal Td TOIXWHATA
Kal TIS OuvOnKeg TOTTO0sTNONG TWV CWANVWYV (EMIXWOT), EYKIBWTICUOC KATT.) .

AauBdvovral urr'own, Kara mEPITTwon, Ta TApakdTw @oprtia . Kara mepimrwaon emong
6a AauBdvovrai urr'éyn o1 SucusvéoTepol ouvSUAOUOI

e H kdrakopuen mison Twv XWUATWYV Ao TNV EMiYwon.

e H kdrakopuegn micon mou o@s&idsTal oTra Kivntd @opTia odikd @opria n poviua n
gpyoradiaka (pec) popria . O1 SpAoceIS KUAIOUEVWY QOPTiWV avrioToIXoUv OTO IO
duouevéc ouotnua @optiwv emnpsaldusvo amdé  mapauéTPous  Suvauikng
MEYIOTOTTOINONG.

Moviua gopria (idia Bapn, emIKAAUWEIS, eTEVEUOTEIS)

Popria H/M e§omrAiouou

licon psuocTwy - BAPOS PEUOTWV.

Q6nosig yaiwv kai eEAaoTtiki avridpaon edagoug (orou armairouvrai)

YOpooTarikég mETEIS

Dopria ocIoPOU (A0 TIC KATAOKEUES Kal TIS TTPOOOeTeC SuvauikéS wlnoeis vepou
Kkai eddagoug)

e @opria avwong

o  @oprioswV amol BspUOKPACIAKES SIAPOPES.

a ra @opria ogiopou Aaupdavovrar umrown ol diarageiS TOU ICXUOVTOS AVTIOEICMIKOU
KOAVOVIOUOU yId TNV TTEPIOXI TOU EPYOU KaI yid KATAOKEUES auvn@oug omoudaiornrag.

ITATIKA A.E.Y.A.
Ymnpeoia Amroxéteuong
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TEYXOZ ITATIKQN YMNOAOIIZMQN

3. IZXYONTEZ KANONIZMOI - NMPOAIATPAGEZ

O1 owAnveg kai 1a v yevel UAIKa Ba sivai cuupwva pe 1is Texvikes lpodiaypapes tng
ueAerng. Ta tov oxediaoud KAl UTTOAOYIONOS TWV KATAOKEUWYV dTTO OTTAIONEVO
okupodsua Ba spapuolovrai ol iIoxuovres EAAnvikor Kavoviouor kai lpodiaypapeg
Kal EpOOOV KAIOoIO avrTiKEipevo Ogv KaAumrerai amo aurous Oa xpnoiuorroiouvrai ol
éevol Kavoviouol pyera amo oupewvn yvwun g Ymnpeoiag.

|4. YNOXPEQZEIZ ANAAOXOY

2TNV TEPITTTWON KATA THV OTTOIAV KATA TNV Xapaén Tou aywyou amo tnv Ymnpeoia £mi
TWV TPOOKOUIOOsvTwWY ammo Tov Avadoxo Kara UNKoS TOUWV N KAara tnv SINPKEIA TNG
KATAOKEUNG TTAPACTEl AVAYKI) VA TOTTOOETNOEl KATTOI0C aQywyoS AIroxeTeuons o€ Badog
OIAQPOPETIKO AUTOU TNG MEAETNGS N O& SIAPOPETIKO TAATOC OPUYHATOS TOTE 0 Avadoxog
ogsiAsl va umrofalAer ornv Ymnpeoia mpog yKpIion mANpw S airioAoynuevn mporaon
HETA TWV AQVAYKAIWV UTTOAOYIONWYV yId TNV ACQAAN TOTTOBETNON TWV CWANVWV.

Opoiwg 0 Avadoxog sIval UTTOXPEWNEVOS va UTTOBAAAEl TEUXOC HE TOUS amapaiTnTous
OTATIKOUS UTTOAOYIOHOUS yid OmMOoIadnTTOoTE VEAd KATAOKEUN TIPOKUWEI avaykn va
KATAOKEUAOTEI KATA TNV TTOPEIA TOU EPYOU I OE MEPIMTwOn oofapns aiAlayng
o1a0TA0EWY, UAIKWV K.A.TT. omoioudnmore SOUIKOU TUNUATOS TO OTToI0 TTpoBAsmerail
ornv uEAETN.

2& TTEPITITWON KATA TNV OTTOIA K TWV EPYACTNPIAKWY SOKIUwV amodeixOei ot o Babuog
OUUTTIECNS TOU UAIKOU ETIYWONSG TOU OpUYMATOS Eival MIKporepn Tou 95% kara
PROCTOR rore mepav kai ave§aprniws Twv dAAwv TPORAETTOUEVWY KUPWOEWV OE
Bapog¢ Tou Avadoxou Tourog urmroxpeoural orrwgs amrodeiel ue faon tnv pgbodoAoyia
Kal TIC mApAadOXEC TNG MmAPoUoaS MEAETNS OTI yild TOV OUYKEKPIUUEvO Pabuo
ouumrukvwong dsv ugioraral Kivduvog aoToxIag TOU aywyou. ZTnV TEPITTITWON KATd TNV
ormoiav KaradeIXTEl OTI UPIOTATAI TETOIOS KIVOUVOC EITE AOyw KAKNG OCUMTTUKVWONS N yid
omoiadnmore dAAn airia, o Avadoxog sival Utreubuvog yid TNV AamoKATACTACT) TOU HE
gubuvn, epovrida kair damavi Tou.

NAoyw Ttwv aAdaywv orou¢ Kavoviouous (Zkupodesuarog, AVTIOEIOMIKO K.d.) O
Avadoyog urroxpeoural, xwpIS Kauuia mpoobsrn apoifin n amol{nuiwon n damavn va
EAEySel TOUC OTATIKOUG UTTOAOYIGUOUS TWV XUTWV ETTI TOTTOU AYWYWV TNG HEAETNG UE TNV
xpnon Twv vewv Kavoviouwyv. Tuyov auénon twv SIATOUWY TOU OKUPOSELATOS 1) TOU
omAiocuou Ba mAnpweOsi arov Avadoxo ue TISC avTiOTOIXES TINES povadag Tou TiyoAoyiou.

|5.BAZIKEZ KATEYOYNZEIZ

Ta v adénon g avroxng Twv TOMOOETOUNEVWY OE OpUYNa aywywv Tou SIKTUOU
amoxéreuong Eivar KaBopIoTIKES OI MAPAKATw OIAmIOTWOEIS KAl CUUTTEpdouara ol
omoisg mpémel va AauBdvovrair ocofaporara um'own 1600 OToV OXEOIAONO G600 Kai
OTNV KATaoKeUN Kai emiAswn Tou épyou:

[vtl{> To UAIKO TOU £56aPOUS KOITOOTPWONGS Kal EYKIBWTICUOU dAAa Kal TEAIKNG EMIXWONG
TPETTEI VA gival KUPIWS N OUVEKTIKO £0Aa@OC e KaAAN KOKKOUETPIKN SiaBabuion.

Q> H ouumison tou gddagoug va cival yia kabe g1dog edagpoug TouAayiorov 95% kara
PROCTOR.

Q> To orevo Opuyua emidpd Ostika ornv  avroxn Twv aywywv. Touro Ba mpémei
BeBaiwg va ouvumroAoyioTei ue Tnv avdykn acQaAsiag kai Aveongs Kard mnv gpyaacia.

Q> To gAdyioro BaBog kaAUwewg yia owAnveg ue diduerpo péxpl 0.80m egivar 0.80m kai
yia HEYAAUTEPES OIQUETPOUS TOUAdyIOTOV i0O0 ug TNV OIAUETPO TOU aAywyou.

ITATIKA A.E.Y.A.
Ymnpeoia Amroxéteuong
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TEYXOZ ITATIKQN YMNOAOIIZMQN

2uvioTrdrai maviwg A0yw twv aBsBaiorntwv va Aaupdaverar wg gAAXIOTO AVEKTO
Bd6o¢ KaAUWewg yia 0AoUS TOUSC OWANVES (EUKAUTITOUS Kai AKAMTITOUS) Kal yia
OAsg¢ 1ic Siauérpoug o Bdbog rwy 0,70 - 0,80 m. MNdvw amo Ta eAdyioTa aurd Baén
mpémel va AauBdvovrar omwodNmore mpoolsra uétpa. Xe Kauuia mepimrwon &gv
Tromo@srouvral TAaoTikoi aywyoi o BABo¢ usyaAutrepo twv 15m. Zrnv mepimrwon
YPOAUUWYV TPAIVOU KAl agpodpouiwv To €gAAXIOTO KAAUWeswS TpPEmel va Egivai
H>1.50"D kai omwodnmore H 100 R usyaAurgpo twy 1.20 m .

Q> Ta mAaortikd uAik@ mrapouoid{ouv ue tnv mdpodo ToU XpOvou TO PAIVOUEVO TOU
EPTTUCOU (Creep) Kal TOUTO MPETElI va Ane@Oci utr'own ornv eKAoyn TIUNRS TOU HETPOU
gAaoTIKOTNTAS TOU aywyou.

Q{> H smippon tng avrioTnpiéng Kara tnv @aon tng avacupong tng £ival onuavrikn Kai
TTPETITEI VA TNPOUVTAI TA ETPA TTOU TTEPIYPAPOVTAI TTAPAKATW.

%Zoﬁapé, TEAOG, POAO OTNV CWOTH CUUTTEPIPOPA TWV AYWYWYV EXEI N £6pacn Tou
aywyou n omoia mpémel va yiveral o€ emimedn ocwortd diapoppwuévn emipaveia,
XWPIC TETPEC K.A.TT.

|6. NMPOZOETA METPA INA AY=HZH THZ ANTOXHZ TQN ArQrQn

2Tnv  mepiTTwon Kard TNV omoid O OTATIKOS UTTOAOYIOUOS TTOU aKOAouOcsi
Karadei§el wg AamayopsuTIK) TNV TOMTOOETNON CUYKEKPINEVOU aywyoU oTo £mibuunto
Babog mpémei:

%va &§eTagBsi ek véou n avroxn TOU aywyoU uE TTAEOV OUNTTUKVWHEVO UAIKO
EMYWOEWS.

[vtl>va g§eTagBei n duvaroTnTa KATAOKEUNG OTEVOTEPOU Opuyuarog (sav Befaiwg
urrapxel SuvaroTnTa pyaciac 0s aUTO TO OTEVOTEPO OPUYNA [E AoPAAn mapauovn
Kal gpyacia Twv gpyalousvwy ) Kal va emMaveSeTadoTei n avroxn Tou aywyou yia
ouveénKn oTevou opuUyuarog.

[vtl{> va yivel emAoyn dAAou ocwAnva amo 1610 UAIKO dAAa usyaAurepng avroxns
Q{> va yivel emAoyrn) dAAou ocwAnva amé aAAa vAika .

[vtl{> va eyKiBwTIOTEI 0 aywyog £§'oAokApou o oKUPOSeua.

Eivar avepo Ori o1 SUo TEAEUTAIES TTEPITITWOEIS ATTAITOUV yIa TNV €MIAoyn TNG MIAS 1)
NS GAANG OUYKPION OIKOVOUIKWV KUPiwg SeOO0NEVWV Kal TEXVIKWY XAPAKTNPIOTIKWV
Kal SuvaroTnTwy.

ZNMEIWVETAl OTI yid TOV UTTOAOYIONO OTNV TEPIMTTWON £MEVOUONGS TWV AYWYWV HE
okupodeua e§'oAokAnpou dsv AauBaverar umr'own n avroxn tou cwAnva kaéooov Ta
@opria avaAaufavovral eE§0A0KANPOU Ao T0 KEAUPOS TOU OKUPOSELATOG.

ITATIKA A.E.Y.A.
Ymnpeoia Amroxéteuong
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7. MEOOAOAOI'IA

duon kai xapakTnpIoTIKd owAnva

duon eddagpoug
2uvOnkeg romrobérnong

|
| |
| Ywog¢ smiywong | |
| |
| |

| Mapouaia umréysiwy vepirv | lpoodiopioudg Twv
UTTOAOITTWVY QOPTIWV

| |
Mpoodiopiouds TwvV PopTiwv |
emiywong |
| |

|

MovreAomoinon Twv aAAnAsmidpdoswy
owARvo¢g-eddpouc
|
YoAOyYIONOS TWV TAPAUOPPWTEWYV
KAl TwV TTIECEWYV OTA TOIXWHATA
|
Kpitipia eAsyyou twv
owAnvwy
|
EmaAn@suon Twv ocwAnvwy
ITATIKA A.E.Y.A. ZeA. 9
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TEYXOZ ITATIKQN YMNOAOIIZMQN

B. KATHIOPIEZ ZQAHNQN

1. EYKAMNTOI - AKAMNTOI ZQAHNEZ

Avdloya pe TNV akauyia Kar TNV TAPANOPPWOINOTNTA  SlaKpivoulge TOUS
TTPOKATAOKEUACUEVOUSC OWANVES TTOU  xpnoiuomoiouvrali  ouvibw¢e ora épya
AITOXETEUONG OE:

e Axkaumroug (rigid) owAnveg (m.x. TOINEVTOOWANVES, AUIAVTOTOIUEVTOOWANVEG,
XaAuBoivoi k.a.)

o Eukaumroug (flexible) owAnveg (rAaorikoi k.a.)
e Huisukaumroug owAnveg ( m.x. amo gAaro xuroaidnpo - Ductile Iron)

2upgwva pe o FASCICULE 70 n raivounon yiveral us tnv mapdueTpo Tou Kpitnpiou
akauwiag RIG omou:

e RIG>0 ZwAnvag OswpoUuevos AKaumTos
e RIG<=0 ZwAnvag 6swpoUuevos eUKAUTITOS

Opilel 8¢ wg kpitnpio akauwiag RIG 1o usys6og :

Es METPO gAaoTikOoTNTAG E6APOUS
RIG = 8 (1-V52) ras;/Es - 0.1 Eti puerpo gAaortikornra¢ ocwAnva
(BpaxumpoBsouo)

Vs Aoyog Poisson

ras; EI0IKN aKauwIa SAKTUAIOU
ras,=Et,;* 1/ Dm I pomrn adpaveiag diaroung cwAnva

Dm peon diaperpog ocwAnva

Ar1To dmrown avroxng Ta KpITHpia oxedIaouoU TwWY CWANvVwWY givai :

e [a roug akaumroug i} avroxn o€ Bpauon (sivar oxediaouevorl va dsxovral oAa Ta
Qopria xwpIiS va Bpauvovrai) ue gAayxiorn Suvarornta MTAPALOPPWONS OTOUS
OITOIOUS EAgyxOVTal OI AVATTITUGOONEVES TaoelS. O aKAauTITol CWANVES ATTO OTATIKI)
amoyn avnkKouv OTnV Karnyopia twv "KUAIVOPpIKwWY KEAUQWV" Kal Aoyw TnNg MHIKPNS
ouvnOlwg TiunNg ToU Aoyou SIAUETPOU TTPOS TTAXOS TOIXWHATOS KAararaooovrial ora
"rayea KuAivopika keAupn" ue peyaln duoxepsia akpifoug oTarikng mAuvong

o [a &s TOUG gUKAUTITOUS N MEYIOT EMITPEMOUEVI) TTAPAUOPPWOT) (EXOUV OXESIATTEI
WOTE KATW A1T0 QOPTION va TAPAUOPPWVOVTAI UEXPI EVA ATTOSEKTO TTOCGOCTO TNG
SlaueTpou TOUSC XWPIS va Bpauovral) Kai n avroxn o€ pnén umo TNV emidpacn
e§wrepikng micong (udpoaorarikiig) To Asyéuevo "bucling strength”

lNa aywyou¢ suaiobnroug oOTa @AIVOUEVA KOTTWONS Kai Siappons omwe Egivai ol
MAQOTIKOI aywyol gival amapairntn n yvwon Twv XapakTnpIoTIKWV KABs Karnyopiag
(osipag) cwAnvwy. Emionuaivouus edw ISIAITEPA OTI PAIVOUEVA EPTTUCUOU KUPIWS HAS
avaykadouv va SIaKPIVOUUE OUO XPOVIKES OTIYUES VIO TOV EAEYXO TwV aywywv dnAadn
TnVv atnyun svapéng tng mepiodou {wng Tou gpyou ( BpaxurmrpoBsoun avTiuETWITION) KAl

TNV XPOVIKN OTIYUN TOoU TeAoug tnNSG weeAiung {wng ToU epyou (HakporrpoBsoun
AVTIUETWITION).

ITATIKA A.E.Y.A.
Ymnpeoia Amroxéteuong
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TEYXOZ ITATIKQN YMNOAOIIZMQN

OPAYZH AKAMIITON kai MTAPAMOP®Q:H

EYKAMITON ZQAHNQN

EYKAMITOI
(FLEXIBLE)

N
f___-:_.—-—-—::_.\\.._
r’l,/ \
|
/)

W,
"

Flexible

AKAMITTOI
(RIGID)

EYKAMITOI
(FLEXIBLE)

AAMHAETIIAPAZH ZOAHNQN- ErKIBQTIZMOY

AKAMIITOI

(RIGID)

1410 BAPOX

¢OPTIA FAION ka1 KINHTA

BAPOX NEPOY
(yeparog owAnvag)

Ring deflection in a
{lexible pipe

1111

| NMAPAMOP®QZH ko1 ®OPTIZH EYKAMITQN ArQraon

ZTATIKA

A.E.Y.A.
Ymnpeoia Amroxéteuong
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TEYXOZ ITATIKQN YMNOAOIIZMQN

2. MEOGOAOI YTMOAOIIZMOY

O1 ugBodoi mou gyouv avamruyxBel yia TOV UTOAOYIOMNO EIVAlI OPKETA ATTAESC Kai
TTPOCEYYIOTIKEC AOYw TNG EAAENTOUS YVWONS TOU [NXAVICOU QOPTIONG.

1a TOV UTTOAOYICUO TWV AKAUTITWY CWANVWY XPNOILOTTOUNE 0w TNV EB0d0 Marston
n omoia givai kai n 1mAgov diadsdouévn kai mapadekry péBodog. H ugsBodog¢ Marston
omwg  mepiypagerai  oro"GRAVITY  SANITARY  SEWERS, DESIGN  AND
CONSTRUCTION" rwv A.S.C.E. kai W.P.C.F. &ivai yevikn¢ popens kai spapuoderai
yla OAeC TIC TMEPITTWOEIS AYWYwWV, TPOTTOU TOTmMOBETNONG Twv (Opuyud, £mixywua,
onpdayya KAT.) kai yia 6A&e¢ Ti¢ SIATOUESC OPUYUATWV.

a Tov UTOAOYIONO TWV TTAPALOPPWOEWY TWV EUKAUTITWYV AyWywV XPNCIUOTTOIEITAl
&ire o Tpomomoinuévog turog SPANGLER - IOWA erre n ue6odog¢ GAUBE.

Ymapyxouv emiong aAAa S&egv avaAuovrali OTO TAPOV TEUXOS N ydAAikn pegBodog
FASCICULE 70 ka1 n yepuavikn (ATV A 127)

2wAnveg nuisukautror 8gv  ouumepiAauBavovrar OTO AVTIKEIUEVO TOU TTAPOVIOS
Teuyoug Kai Oev géerafovral . Emonuaiverar oywg OTI IOXUEl Kal yid autoug n 161a
uebodoloyia.

ITATIKA A.E.Y.A.
Ymnpeoia Amroxéteuong
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TEYXOZ ITATIKQN YMNOAOIIZMQN

. TPOMNOI TOMO®ETHZHZ 2QAHNQN

| 1. TPOMOI TONOGETHZHX

Q{> TomoBsTnon o opuyua (trench)

Q> TomoBsrnon o< semywpua (embankement)

Q{> TomoBeTnon os onpayya (TomoBeTnon xwpIS EKoKA®PN)

Q> TomoOsTnon os urooTNPIYNATA KAl AAAOI TPOTTOI

Closslﬁ'caﬁon of construction conditions for
determination of loads on sewer pipe
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8y within required limit, otherwise sewer pipe is positive projecting

OPYIMATA POSITIVE ZERO NEGATIVE

(a) To opuyua prmropel va gxel :

INDUCED TUNNEL

ZTATIKA

A.E.Y.A.
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TEYXOZ ITATIKQN YMNOAOIIZMQN

o Karakopuga roixwuara n
o KekAlyueva roiywuara oro ouvoAo
OTO avw TUNMA ToUS N

gvog owAnvwyv) diaroun.

Mmroper  emion¢ 10  oOpuUyud va
avTicTNPIYMEVO I} OXil.

(B) H romoBstnon oe smixwua SIAKPIVETAl OTIS TTAPAKATW TTEPITITWOEIS (EMIoNUAIVETAl
orl Aoyw T1Ng €AAeiwng avrioToiYwVv EAANVIKWY OpwV KPATNOAUE TNV AUEPIKAVIKN
opoAoyia) nroi :

e Positive projecting pipe : Tomo@ernon Tou owAnva OTO QUOIKO £6APOS Kai
KATAOKEUN EMYWHATOS TTAVW ATTO QUTOV

e Zero projecting pipe : TomoBsTnan Tou cwAnva og opuylua HEXPI TNV KOPU®PN TOU
KOl KATAOKEUN EMIXWHATOS TTAVW Ao auTov

e Negative projecting pipe : Tomo@sTnon Tou cwAnva og OpUyNA UEXPI ETAvwW Ao
TNV KOPU®@I) TOU KAl KATAOKEUN EMIXWUATOS TTavw amo aurov. Ooco ueydaAurepn n
aImooTAON) TOU XEIAOUG TOU OPUYMATOC EMAVW ATTO TNV KOPU®@n TOU CwAnva 1000
HEYyaAwvouyv or Suvapeis Tpifing mou avakou@i{ouv ToV aywyo.

e Induced trench pipe : Eidikn pg68odo¢ romrobsrnong n omoia xprnoiloTToIEITAl
TTPOKEIUEVOU VA UEIWOBOUV T POPTIA O Aywyo EVTOS EMIXWHATOS auvnBiora
MEyaAou uwoug. Apxika syka@iorarar o aywyog¢ wg “positive projecting” kar otnv
ouvexela KaraokeuadeTal TO EMIYWUA EWS TTAVW ATT6 TNV KOPU®PN TOU CwAnva Kai
ouuTTUKvwveral TeAgia. Ev ouvexeia eva opuyud 1610u TAaroug pe Tnv e§WTEPIKN
SiaueTpo Tou cwAnva okaferal Karsubsiav Tavw amo Tov aywyo wg (1 TAnaoiov)
NS Kopueng Tou. To OPUYNA QUTO EMIXWVETAI [IE CUNTTIEOTO UAIKO.

2 TEPITTTWAT TTOU TO TTAQTOC TOU OPUYMATOS MEYAAWOEI onuavrika (i avrioToixda 1o
Babog romobsTnonNg givai YIKPO OE OXEON TO TTAATOG) TOTE Bswpouus (OTTWS avaAuTika
O6a sésTtaooupus Tapakarw) ori 0 owAnvag egxel TomoOernOsl o emiywua (R kara aAAn
opoAoyia og "TAaru opuyua” ) Kkai EMIAUETAlI UE TOV AVTIOTOIXO TPOTTO.

Toug n

e XuvOern (yia TOTOBETNON TTEPICTOTEPWY TOU

gvai

|2. ZYNOHKH OPYIMATOZ - ENIXQMATOZX

H romo@stnon tou aywyou os "orevo” opuyua n "mAaru” opuyua n emixwua mdépa
onMavrika ornv avroxn tou aywyou . H smidpaon aurn svromderal ornv mdpaon
TWV dIaTUNTIKWV OUVANEWY TWV TOIXWHATWY TOU OPUYNATOS N TWV TAPATTASUpWY
EMIPAVEIWV YEVIKOTEPA. 2TNV TTEPITITWON " OTEVOU OPUYUATOS " OI OIATUNTIKES AUTES
Suvapeig 1p1BNS mdPoUV guvoiKda OI0TI ASITOUPYOUV avTifsTa e Ta @oprid yaiwv. Kara
YEVIKO Kavova ol aywyol (Kal KUPIwWS Ol AKAUTITOI) EXOUV UEYAAUTEPN aKauyIia amo 10
mepIBarlov dagpog kKai Oa @epouv TO OUVOAO TwV £§AOKOUNEVWYV POPTIWV €AV O
EMXWOEIS TIS TTAEUPES TOU TTUBUEVA BEV EXOUV UTTOOTEI CUUTTUKVWOT).

AvrifBsta og " mAaru opuyua " n emiywpa or kabi{noeig Tou e§wpPayxIou TOU aywyou givai
ONUAVTIKA MIKPOTEPES TwV KABI{NOEWV TOU UAIKOU EmMIXWONS MAPATTASUPWS TOU
aywyou UE AmOTEAEOUA OTIC ONUIOUPYOUEVES KATAKOPUPES EMQPAVEIESC OAITONOEWS va
onuioupyouvral duvaueis TpINS o1 omoles emipopTiI{ouV TTPOOOETWS TOV aywyo. ZTnv
OswpnNTIKN TEPITTTWOTN KATA TNV OoTToiav 1o £6agog dImAa amé Tov aywyo kaéi{avel ica
ME autov Sgv Ba sixaus Snuioupyia EmQAvEIWY oAloBnong Kai o aywyog Ba spepe
aKpPIBWS TO YOPTIO YaAIWYV .

Eav ouwg o1 kaBi{noeig Tou £dapoug TAEUPIKA TOU owAnva &ival JEYAAUTEPES AUTWV
ToU £§WPPAXIOU TOU OWANVA TOTE AUTOC EMIPAPUVETAI HE CUNTTANPWUATIKA @OPTId.

ITATIKA A.E.Y.A.
Ymnpeoia Amroxéteuong
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TEYXOZ ITATIKQN YMNOAOIIZMQN

AVTIBETWC €av 0 OwWANVAS UTTOXWPEI TTEPICCOTEPO atro 10 mEPIBAAAoOV 5a@OC TOTE OI
avamTugouEveS Suvauels TpIBNS OTIS EMIPaveisS oAIoOnang dpouv avakouPIoTIKA yid
TOV aywyo.
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H ouvlnkn opuyuaro¢ mpooadiopilstari us Baon Tov AGyo UWoOUS EMIXWOEWS TOU
aywyou mpog MAATOS opUyNarog (aTnv ordaéun tng dvw yevETEIPAS TOU aywyouU).

2TNV OUVEXEIA AVATTTUCETAlI AaVAAUTIKA O TPOTTo¢ OlaKpiong "OTevou" opuyudrog HE
"mAaru” opuyua (smixywpua) . ESw yia pyia mpwtn mpooéyyion Oswpouus 611 0 aywyog
givar TomoBsTnuévog og ouvlnkegc "oTrevou opUyuarog” orav IOXUEl MIAd Ao TIC
TAPAKATW OXECEIS :

e B<2D kaiH>1,5B B : Bafog smixwang Tou aywyou
e 2D <B<3DkarH>3,5B D : diaueTpog TOU aywyou

2e KOs dAAn mepimTwon OswpoUus Ot éxouus "TAATU" OpuUyud KAl O UTTOAOYIONOG
YIvETaI WS EMYWHA "positive projecting” pe TOV TPOTTO TTOU TTEPIYPAPETAI TTAPAKATW:

ITATIKA A.E.Y.A. ZeA. 15
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TEYXOZ ITATIKQN YMNOAOIIZMQN

2Tnv ouvexesla Ba ava@epsral n ouvlnkn OTEVOU OpUyNAToS Kal oav ouvlnkn "T" n 8¢
ouvlnKn TAATIOU OPUYNATOS N ETIXWMUATOS Kal oav ouvlnkn "E".

3. TYNIKO NAATOZ OPYIMATOZ

To mAQTOC TOU OPUYMATOS UETPIETAI TTAVTA OTO EMITTESO TNG KOpUPngS Tou owAnva. (MNa
ouvleTeC SIATOUES TTEPIYPAPETAl TTAPAKATW OE AAAO KepaAaio n us6odoAoyia mou
akoAoubgsirai)

Amo Tou¢ Eupwrraikoug Kavoviououg OIvovral yia TO amapoIiTnNTO AAXIOTO TAATOC
opUyuATOC O TapaKaTw SUO TMIVAKES:

e [IAarog opuyuarog¢ cuvaprnosi fabou¢ aurou

Babog¢ opuyuarog (m) EAayioro mAarog¢ opuyuarog (m)
< 1,00 OEV UTTapxeEl EAAXIOTO OpPIO
1,00<H =<1,75 0,70

1,75 <H =<4,00 0,80

4,00<H 1,00

e [IAarog¢ opuyuarog ouvaprnoei SIAUETPOU Aywyou

Ovouaaorikn SiaueTpog | Avriornpi{olusvo Mn avriornpi{ousvo opuyua
aywyou (mm) opuyua
(mm) B>60 uoipwv B =< 60 uoipwv
225 >=Dn OD + 0,40 OD + 0,40 OD + 0,40
225 < Dn =< 350 OD + 0,50 OD + 0,50 OD + 0,40
350 < Dn =< 700 OD + 0,70 OD + 0,70 OD + 0,40
700 < Dn =< 1200 OD + 0,85 OD + 0,85 OD + 0,40
0200< Dn OD + 1,00 OD + 1,00 OD + 0,40

omou OD n &lwrepikn OIAUETPOC TOU Aywyou Kai B n ywvid TOU TPAVOUS TOU
opuyuarog wg mpog v opiovria subsia.

To mAaro¢ opuyuarog mMOU TPOKUTTEI ATTO TOV OUVOUAOUO TWV AVWTEPW TTIVAKWYV
TPOTTOTTOIEITAI AVAAOYA LE TIC EMITOITIEC OUVONKES Kal TNV ugBodoAoyia epyaciag.

Emionuaiveral maviwg or1 To ouluBariko mAarog opuyuarog kabopilerai ora oxedia NS
MEAETNC yIa kabe 160¢ Kai SIAUETPO Aywyou.

| 4. ENMIAPAZH ANTIZTHPIZHZ

NASyw Twv moAAamAwy ugbodwy Kai UAIKwV TTOU XpNCINOTToIoUVTal yid TNV avrioTipién
TWV OPUYUATWYV YEVIKEUOEIS yid TNV Siadikaoia mou Oa mpémel va akoAoubBnbsi wore va
Hunv auén@ouv Ta @opria oTov aywyo cival emiKivOuves Kal aféBaisgc. ZTov oTATIKO
gAgyxo Tou owAnva mdpouv o TPOITOS avaoupons NS avrioripi{ns Kai 10 OXETIKO
maxog aurng o€ oxéon pe tnv S1abéoiun améoTraon avdusoa OTov aywyo Kal Tnv
avrioTipién.

2upowva ue Tnv ue6odo FASCICULE 70 ornv mepirrwon romrolsrnong avriornpiéng 1o
perpo  EAaorikotnta¢ Twv  yaiwv KAl dAAol  OUVTEAEOTES  TpoTrrorroiouvral
AVTIKABIOTWUEVOI LE TO YIVOUEVO TOUC EMI AVTIOTOIXOUS MEIWTIKOUSC OUVTEAEOTES
MIKPOTEPOUS N 100US NG povadag. Aaupavovrar &g o1 €§ng TUTO avrioTnpIénS Kara
ocipa karaAAnAornrag:

Tumog avrioripiéng

EykiBwTiono¢ 1 oavidoToIX0S TTOU AITOUAaKPUvVETal oTadlakd Kard OTPWOEIS EMiYwong
TPIV TNV CUUTTUKVWOT) KA@g uiag

ITATIKA A.E.Y.A.
Ymnpeoia Amroxéteuong
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TEYXOZ ITATIKQN YMNOAOIIZMQN

EykiBwriouog 1 oavidoToIX0G TTOU AmOUAKPUVETAlI KATA OTPWOEIS EMXWOoNS UETA TNV

OUNTTUKVWON KaBsuidag

EykiBwrioudés n oavidoroixos 1 macocalodidepayua mou AamOUAKPUVETAl UETA TNV

mANpn miXwon Tou opUyLATOC

Kd0s uébodog avriornpiéns mpémel va e§sralsral xwpioTa

Ta

mpoBAfuara mou oxerifovrar ug tnv umapén

avrioTipiéng ora opuyudra givail 1a mapaKkarw:

*

Eivai 8UOKOAN n &mMTUXAS KATAOKEUN KAl
OUNTTUKVWOT) TOU gYKIBWTICUOU TOU aywyou .
Kara tnv avdoupon twv avriornpiswv cgivai
mlavov va usrapepBsi To ouvoAiké Bdapog Tou
mpiouaro¢ yaiwv orov owAnva Adyw 1ng
ATTWAEIAS TWV QVAKOUQIOTIKWY TPIBWV.

Kara mnv avdoupon twv ariotnpiewv eivai
gvdexousvn mlavyy 6padon Tou opUyudarog n
omoia Oa odnynoesl o auvénon Tou TTAATOUS TOU
OTNV Kopu®n ToUu owAnva.

Eivar mlavy n karacrpopn owAnvwv H/Kai
ouvdéoswv  amo Tmv  avdoupon mg
avriotipiéng 151aiTepa eav aurth yivel mTpiv Tov
EYKIBWTIONO TOU aywyou.

Ta uérpa mou urropouyv va Aaufavovrai yevikd givar ta e§Ag:
*  O@a mpémel va avaonkwlesi n avriornipi§n os smimedo mepimou 0,45 u. amdé Tnv

Kopu@n Tou cwAnva

*  Na xpnoigomoigital yia sykiBwrioué tou owAnva kaAd SiaBabuicuévo uAiké 1o

ormroio gival eUkoAo va ToroBeTnBei K

al va oUupTTUKvwOsi yepifovrag ra keva.

*  Na yeui§ovral us uAIko sykiBwTiIOuOU Ta Kevd peraéu avrioTnpiéng Kai opuyuarog.
*  Na avaouperai n avrioripién uye mpoooxn, runuarikd (ava 30 €Kk.) kar apyd mpiv Tnv

EMiYwon Tou opUyuaTog mMavw amo
amo CUUTTUKVWOT.
*  Na aprjvovral tuquara tng avrioripi

TOV aywyo Kal va akoAouBsirai kabs avaoupon

éng evrog Tou edagoug.

*  Na yiveralr mpoo0srn CUUTTUKVWON TWV TTAPATTASUPWY TOU OCWANRvVA yaiwv HETA TNV

amoudKkpuvon Tng avrioTnpiéns

5. ENIAPAZH YAPO®OPOY OPIZONTA

Zuuowva ue tnv ugbodo FASCICULE
udpogopog opifovrac 1o ueTpo EAac
avrikaGIoTWUEVO UE TO YIVOMUEVO TOU
povadag kai va Angber y= 10 kN/m®

70 OTNV TEPITTTWON KATA TNV OITOIAV UTTAPXE!
TIKOTNTAS TWV yaiwV TTPETTEI VA TPOTTOTTOINOE!
ETTI UEIWTIKO OUVTEAEOTN UIKPOTEPO I 100 TNG

ZTATIKA

Ymnpeoia Amroxéteuong

A.E.Y.AI.
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TEYXOZ ITATIKQN YMNOAOIIZMQN

A. YAIKA KOITOZTPQZHZ - EFKIBQTIZMOY - EMIXQZHZ

I. TENIKA

2uvnlwg pmopouus va OSIAKPIVOUNE TO £5a®OC OTIC TAPAKATW PACIKES KATNYOPIES
nroi:

Bpayoc¢

Mn ouvektika edapn (aupog, XaAikeS, A16oil kal piypara Toug)

ZuvekTika daen (apyiAog, TNAOG Kal uIyuara Toug)

Opyavika daen (Tupen, IAUC amd Kabapiouo Auuarwy, edaen Twv TPONYOUUEVWY
KATNYOPIWV UE OPYAVIKES TTPOOUMIEEIS)

Exouv avarrruyxBesl os uia mpoomabsia rumomoinong diapopa ocuornuara kararaéng
gdapwv oc ouadeg OTIC OTTOIEC AVTIOTOIXOUVTIAI OUYKEKPIMNEVES EOAPOUNXAVIKES
1610TNTES. TeTOIO OUOTHUA Kararagng EuUpUTATAa XPNOIUOTTOIOUMEVO OTO TTApEABov
mepiexeral ora DIN 4023 kai DIN 18196. XZnuspa oAo Kai TTEPICOOTEPO XPNOILOTTOIEITAI
10 auepikaviko ouarnua "Unified Soil Classification System” (U.SC.S).

Ymapyouv gmong ocuornuara kararaéng £dapwyv ue SIaQopETiKa KpItnpia kararaéng
nror avaloya pg Tov TPOTTO ATTOKTNONG, TNV XpNonN Kal eme§epyaocida rous omws 1o DIN
18300 "VOB - Verdingungsordnug fur Bauleistungen"

DIN 4023 - 18196 USCS

Ei1do¢ gdapoug

XaAikeg G G
Auuog SS S
IAug U M
ApyiAog T C
Tupen H Pt
IAuc amd ka@apiouo Auparwv F Pt

210 ASTM D-2321 Sivovrai o1 €§n¢ TUTTOI UAIKWV :

EIAOX EAA®OYZ EIAIKO BAPOX FONIA EXQTEPIKHX
y (Mp/m2) TPIBHZX pr

TYINOZX | Mn ouveKkTIKa XOvOPOKOKKA 2 35

TYNOZX Il Mn ouvekTiKa WIAOKKoOAa 2 30

TYIMNOZX lll ZuvekTIKa UIKTA 2 25

TYNOZX NV XuvekTika edagn 2 20

AkaraAAnAa vAika yia xpnon o< omoiadnmrore {wvn TOU OpUYNATOS gival Ta UAIKA TTOU

givar avopoioyevr), dev EmMIOEXOVTAl CUUTTUKVWOT), TTEPIEXOUV ETIPBAABEIC OUTIEC OTTWS

mapakarw :

e YAika mou mepigyouv emiBAaBeic opyavikeg ouoiss (QUAAa, pi{sg, xAon, Aaomn,
oKoUTTIOIa KATT), Taywueva UAIKA K.d.

e Ta opyavika edaen

o Ta mpoiovra sKBPAXICUWY TTOU TTEPIEXOUV aAvAAOYIAd AETTTOKOKKWY UAIKWV Katw
amo 30%.

o YAika ue moAU uyeyaAn wAaortikornra.

Baoiko KpiTnpio yia TOV XApaKTnpIiouo gvog UAIKOU w¢S KaraAAnAou nj akaraAAnAou
givarl n oyoloyesveid Tou. Agv EMITPEMETAI JIE0A OTO EMIXWHUA (KAl ATTAITEITAI TXOAAOTIKN

ITATIKA A.E.Y.A.
Ymnpeoia Amroxéteuong
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TEYXOZ ITATIKQN YMNOAOIIZMQN

gmipovn o€ auro) n SnuIoupyia £o0TIwv SIAQOPETIKNG ouoTaons £0aQous HECA OTO
opuyua.

Il. ZYMNYKNQZH

Aiakpivovral TPEIS TOIOTNTES EKTEAEONS TWV EMIXWOEWV TWV OPUYNATwWV. AUTEC uag

EMITPETOUV va SIAKPIVOUE TIC ETMIXWOEISC WS £§NS

[ ]

o Xwpic ouumicon : Orav dev xpnoiyomoinBoulv kaBoAou pyéoa ouumisang 1 omou n
ouutriean o¢ev éxel eAsyx0¢si R utoBAn6si os Sokiun

o Mes eAeyxOuevn oupumicon : Orav éxel yivel EAsyXO¢ TNS OUNTTIEONS. ZTNV TEPITTTWON
aut) 0 KAraoKeuaoTng umofdAAsl oTov KUPIO TOU £PyouU OToIxXEia yia Tov TPOTTO
EKTéAEONGS TNG pyaoiag Kal SIKAIOAOYNTIKA yia Ta HETPA TTOU EXOUV TTPOoLBAspOsi yia
TNV CUNTTiEoN.

o Me gAeyxouevn kai dokiuaoOsioa ouutricon : OMwWS maAPATTAvVW OTNV EAEYXOMEVN
ouumiean pE emmAéov  emaABsuon - OOKINEC AMOTEAECUATWVTNG YEVOMEVNG
ouurrisong amé spyaocripio eAéyxou ouumicons (>= 90%0OPN ) omou OPN o
BéATioTog Seiktng ouumicong kard PROCTOR) (Optimum Proctor Normal)

Emionuaiverai pnra ori :

AmoreAsl cuuBarikn umoxpswon tou Avadoyou n
ouumukvwon og Babuo 95% kara PROCTOR.

H ouumukvwon mpemel va yivel HE TPOTTO Kai
unxavnuara KaraAAnAa wore va unv mpokAn6ouv
BAaBeg orov ocwAnva

H ouumrukvwon tn¢ {wvng Tou aywyou Ba yivel Ue
karaAAnAa  unxavnuara n  gpyalsia  XEIPOS
avaloywg Tou TAATOUS TOU OPUYHATOG.

ITATIKA A.E.Y.A.
Ymnpeoia Amroxéteuong
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TEYXOZ ITATIKQN YMNOAOIIZMQN

II. ONOMATOAOTI'IA

270 OXNUA QAIVETAI ) OVOUATOAOYIA TTOU XPICIJOTTOIOUE :

S.

NAATOL

KATAKOPYSOT AZONAL TOY EOAHNA

TEAIXH
EMITPOIN

KAAYWH NAATOT ENAHNA
150 + 300 M, I

, XOPYOH

NZN

OPIZONTIOE AZONAE
10ARNA .

TOAHNA

NN ZNZNZNZ N\

APXI
EMVITPOIH

NEPIOXH KATO
HMMYKAQY

¥NOITPOMA

OEMEANTH

10X NANTA ATAPAITH

|

NN ONDN

Kd6etn toprt orkapparog pe ronofetnpévo owinva

ATTQITEITAI VO YVWPIJOUUE:

e To e&8Iko Bapog ToOU
edagoug (yia  §npa
e5apn 18 kN/m® ka1 yia
TIG Suo Jwveg)

e To peTPO EAACTIKOTNTAG
Tou £dagoug (Es o¢
Mpa)

e Tov ouvteAeoTn
POISSON Vs TOU
edagoug ( ouvnlwg 100
Me 0,30 kai yia TIg duo
Cwveg)

o XuvreAeoTeg BlaTUNONG
oTnv SleTIpaveia
EMIXWHATOG-OPUYHATOG.

e 2uvreAeoTeg oOpIfOVTIAG
mMEONG YAIWV  OTNV
diemipavela cwAnva -
EYKIBWRWTIOHOU

e Twvia ouuBaTIKNg
oTnpPIENG cwAnva 2a

Ill. AKAMMTOI ( RIGID) ZQAHNEZ

O mivakag mepiAauBdver 5 ouddog UAIKWV pg Kararaén avaAoywg Tng IKavornrag Toug
va mPOoPEPOUV ETapKn urmrooTnpién orous aywyoug. (Mpodiaypapn ASTM D2321)

KAaon edagoug | ZuuBoAiouoc | lMepiypaen 2X0AIa
] Opaucro Bpaxwdss UAIKO 6-40 mm
/] GW KaAa diaBabuicusva xalAikia 40 mm
GP Mwya " " MEYIOTO
SwW KaAa diapabuiousvn auuog
SP Mwya " "
mn GM XaAikeg pe IAMwdeis mpooui§ei
GC XaAikeg pe apyiAAwdeis Tpooui§eic
SM INMuwdng aupog
SC ApYIAAwdNS aupog
N MH, ML Avopyavn IAug Agv
CH, CL Avopyavn apyiAAog ouviorarai
\% OL, OH Opyavikn IAug kai apyiAAog Agv
PT IAu¢ Auparwv ouviorarai

H koiréotpwon Kai o gyKiBwTIOUOS TwWV CWARVWYVY Ex&l TOAU ugydAn onuaagia yia tnv

OTATIKI) TOUS CUNTTEPIPOPA . Ta UAIKG eyKIBwWTIOUOU TPETEI OTWOOATTOTE va Séxovrail

ouuTigon.

OsusAiwan n g€uyiavon (fountation) : Xpnoiyomolouvral Ta UAika Tou mpofAsmovrail

oric oxerikes T.I1. Agv sivai avra amapaitntn 101w €av 10 0AIko Bapog¢ Tou cwAnva

Kal TNG EMIXwOonNg &Ival HIKPOTEPO TOU OAOKOU fapoiug Twv yaiwv 1ToU
amouakpuvenkav.
ITATIKA A.E.Y.A. ZeA. 20
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Korréorpwon (bedding) : To peydAo péyeBo¢ Twv KOKKWYV TOU UAIKOU §aprdral amo 1o
€ido¢ kai To péygBog Tou UAIKOU Kai mpémel va AauBdvovral urr’down ol mpodiaypapEég
TOU Karaokeuaorr). Eav xpnoiuomoiouvrar UAIK@ amé KOKKOUSC UE O§cisC ywvies
peyé6oug 12-20 mm  givar ml@avov va mpokaAéoouv BAABn ornv mpooTaATsutiKA
emévduon Tou aywyod. Na HIKpoUS aywyoUs OUVIOTATal TO UEYyaAUTEPO uéyeBo¢ Twv
KOKKWwV va unv umrepPaivel o 10% tng diauéTpou Tou aywyou.

lepioxn karw nuikukAiou (Haunching f sidefill backfill): MapamAsupwgs rou aywyou
MEXPI ETAVw amd Tov opI{OvTio aéova TOU aywyouU armraiTeiTal TTOAU KaA CUuTTUKvwOn
n omoia ouvOwg viveral ue ra xépia. 2tnv {wvn aury &&gv MPEMEI va XpnoilUoTToIEiTAl
dupog edv umdpxel méavornta «usravaoreuonsy (migration) rng duuou ora roiywuara
NG avriotipiéng n Tou muBuéva ToU opuUyudaTroS N ekei  Omou umdpxel uwnAog
udpogdpog opifovrag ue pon.

Apxiki _smiywon (initial backfill) : 2rnv mepioxn aurhy ouvnBwg Oev yiverar unxavikn
OUUTTUKVWON TOU UAIKOU yia va pnv mpokAn@ouv BAdBeg orov aywyo . Qoréoo 1o
UAIKO mpérrel va gival KAtdAAnAo av kai Ox1 amapairnra idiag moiétnTag Ue aurdé mou
XPNOIUOTTOIEITAI YId TNV KOITOOTPWON KAl TOV EYKIBWTIONO. ApYIAAwdn UAIKG mou
amaiToUv Unxavikny CUNTTUKVWOT) TTPETTEI vd ATToPeUyovTal

TeAikn _emiywon (final bacfill) :Fevika 8ev emnped{er Tnv OTATIKI) CUNTTEPIPOPA TOU
aywyou (ekTo¢ TS auénong N NEIWONS TWV YOoPTIWV yaiwv). Mévo kdTtw amé ouvlnkes
EMIYWHATOC uTTOopEi va maiéer pOAo oTov oTariko ox0IaoO TOU aywyou.

H 1eAikn emiywon oxedidlsral woTe va HEIWVOVTIAI OTIC TEPIOXES KUKAo@opiag ol
kabilnocsic. Kara tnv Karaokeun tng T€AIKAS mixwongs &sv mPETEl TO UAIKO va TTETIETAI
amd ynAd yia tnv amoeuyn BAaBwv orous aywyoug.

Koiréorpwan kKai eykKiBwTiouo< pe okupodeua: Omws @aiveralr amo Toug TUTTOUS
Edpaong xpnoiuyorroisitTal kai okupodsua (ouvribws B120- B160).

[IV. EYKAMOTOI ( FLEXIBLE) ZQAHNEZ

To peTpo avridpaocsws Twv yaiwv avadeIKVUETAlI O KaBopIOTIKO mapayovra yid tnv
aoc@aAn romoBernon Toug o€ IKAavo BaBo¢ xwpis syKIBWTIOUO UE OKUPOOENA TO OTTOIO
auvéavel oofapa To KOOTOS TOU EPYOU. XTOV TMAPAKATW TIVAKA AVAAOywS TOU TUTTOU
ToUu gdagoug kara ASTM D-2321 mou mpoavapepOBnke SIVETIA TO UETPO EAACTIKOTNTAS N
peTpo avridpdosws yaiwv (E) avaAdywg tou 1UmOU £8dQOUC EMIXWOEWS Kdl TOU
Babuou cuumukvwong kard Proctor. Eivar @avepo ori n moiornra 1ng £ppaons Kai
ToU gykiBwriopou auavel onNUAvTIKA Aammo mavw TPOS Ta KATw OToV mivaka auto. Ta
UAIKO TEAEUTAQIWV KATNYOPIWV TIPETTEI KATA KAVOVA VA AITOQPEUYOVTAl. XTOV TTIVAKA
aurov Oev mepiAauPaveral e ommoIivonITOTE TPOTTO KATTOIOS OUVTEAECTNG ATPAAEIAG.
2uviorarai 8¢ oc mepimrwon afsBaidtnrac mepi Tou LBabuou cuumTUKVwonS va
AauBdveral €ITe n PIKPOTEPN AVAMEVOUEVI TN EITE N NECT TIUN NETASU TNG MIKPOTEPNS
Kal TNG HEYAAUTEPNS TwV avauevouevwy . Ol TIMES TOU TTIVAKA ATTOTEAOUV UECO OpPO Kai
yla TOUTO XPNOINOTTOIWVTAS AUTES TIC TIMES O TTAPAUOPPWUOEIS TTOU TTPOKUTITOUV ATTO
TOoV umoAoyiouo eivai o1o 50% Twv TTEPITITWOEWY MIKPOTEPES ATTO TIC TTPAYMATIKES
mapauoppwaoels. [a Touto pia ouvrnenTiIKn Kai ao@aAn mTPoOoEeyyion &ival va
AauBaverar kabs @opa 10 75% TNG TIUNG TOU TMIvaKA. ZTO KEPAAAIO TTOU
diampayuarsural TnNv EMIAUCT TWV EUKAUTITWV aywywVv SIVETAI EVvAS AKOUA TTAPOUOIOS
mvakag amo Auspikavikes Mpodiaypapes OXETIKA [IE TO UETPO EAACTIKOTNTAS YAIWYV.

Tutrog Eidiko Dp =85% | =90 % =92% =95% =97 % =100%
edagoug | Bapog
Mp/m3

I 2 25 60 90 160 230 400

Il 2 12 30 40 80 110 200

11 2 8 20 30 50 80 140

v 2 6 15 20 40 60 100
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EiSika mapamAsUpwes ToU aywyou uéxpl emavw amo Tov opi{évrio diova Tou aywyou
amaITeiTal Kai KUPIWS yid TOUS EUKAUTITOUS dywyoUS TTOAU KaAn) Cuutrukvwaorn I omoia

ouvnOwc viverai us Ta xépia.

H apxikn smixwon (nitial backfill) f sykiBwriouyo¢ (omwe avagespsrar ora Teuxn
onuoTTpPATNoNG) TOU AywyouU TPEMEl va EmekTeiveralr uexpl 0.30 m mavw amo 1o

g§wpayio Tou aywyou.

|V . METPA BEATIQZHZ OEMEAIQZHZ AIrQroy

Z& MEPITTWON KAKWV £5AQPIKWY OUVONKWYV UTTOPEI vd XPNCIHOITOIN0UV TAd TTAPAKTW

peTpa §uyiavong kai BeATiwong :

%Exaxacpq Kal g§uyiavon TOU UTTOKEIUEVOU
gdagoug ue karaAAnAa vAika

Q} TomoBsTnon yswupaouaro¢ To karaAAnAo
Yewue@aoua  umopEl vd  AVTIUETWITIOE]
KaraAAnAia TOTTO0TNUEVO Siapopa
mpofBAnuara (avwon aywyou, HETAVAOTEUON
UAIkou géuyiavong Kal UAIKOU KOITOIOTPwWONS
Kal sykifwriopou, BeATiwon TNG PNxavikng
ouutrepipopas 1g owAnvoypauung). To
YEwu@aoua TorolsTeITal €IS TPOTTOV WOTE EITE
va mepikAgiel tnv avrioroixn {wvn (KAgiotn
diaroun) e&1re va akoAouBesi Ta ToIYWMATO
ngekokapns (avoikrn diaroun).

[vtl{> AvrAnon pe dSilapopoug us@odoug n/kai
TOTT06TNON OTPAYYICTNPIWV CWANVWV.

ITATIKA A.E.Y.A.
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E. POPTIA

1. ®OPTIA AEITOYPI'IAZ AT QIroy

To poprio AsiToupyiag Tou aywyou utmroAoyilsral arro tnv oxéon:

PAgir = Wi + Wc + Ws

Wi : id10 Bapog owAnva (t/m)
Wec: MOviIua @opria yaiwy (t/m)
Ws: Kivntd @opria (t/m)

2. POPTIATAIQN

2.1 ZuvreAeoregr,p

e ZuvreAsomg p (projection ratio) yra romoBstnon os semiywuara: Eivar o Adyog g
KAarakopueng améoraons g dvw YEVETEIPAS TOU OwAnva armo TNV EmQAveia Tou
TTAPAKEIIEVOU QUOIKOU £0AQPOUS (R TNV EMIQAVEIA KAAd CUUTTUKVWEVNG OTPWONS
Emiywong 1 Tov mubuéva mAariou opuyudrog) mPoS TNV SWTEPIKN) KATAKOPUPN
SidueTpo TOU aywyoU. ATTO TO TTPOCNUO TOU P TTPOEPXETAlI I) OVOUATOAOyId TTOU
XpnoiugotrroigTal yia v SIAKPION TwWV TTEPITTTWOEWY TOMOBETNONSG OCWANVWY Of
emywpa dnAadn Positive projecting pipe (p>0), Zero projecting pipe (p=0) kai
Negative projecting pipe (p<0).

o JuvreAeoTng r yia TomoBeTnon o€ emiywpara: r (Abyog¢ Siapopikwyv Kabi{ioswv Twv
MAEUPIKWV yaiwv Kal T¢ EMYWoews): O ouvreAeoTng aurog mpoadiopidel TNV popa
Kal 10 ueye@og NS oxETIKNS KaBi{nong Tou mpINarog yalwv Karsubsiav mavw amo
TOV OwAnva Kai Tou TPICUATOS TWV TTAPAKEINEVWYV yaiwyv. Aurn n oxerikn kabi{non
onuioupyer Ti¢ Suvaueis TpIBNS TOU avamruooovral otnv Sismeaveia Twv duo
AUTWV TTPICUATWY YaIWV Kdl Ol OTTOIES MPOOTIOsusveS dAyeBpika ue 1o Bapog Tou
TTPICUATOS TWV UTTEPKEIPMEVWY TOU OCWANVA yaiwv mapayouv Ta UOVIUA QOpPTId TOU
owAnva.

O ouvreAgorng r Siveral amo tnv e§iowon :

r =[(Sm+Sg) - (dc+Sf) ]/ Sm

omou:
SMm n CUUTIEOH TWV yaiwv Tavw amé Tov owAnva perau @uUOIKou £5agoug Kai
Kopu®ng¢ cwAnva (mpioua yaiwv p*Bc)

Sg n kabi{non Tou QUOIKOU £5aPOUS (TTAPAKEINEVES YAIES)

Sf n ka6i{non rou aywyou

dc n perafoAn (Tapauopewaon) ToU UYOUS TOU Aaywyou Aoyw Tng CUNTTIECEWS TNV
ormoiav ugioTarai

Orav r>0 rore o1 duvaueis TpINS Karsubuvovral mPog Td KATW KAl £MIBAPUVOUV TOV
owAnva.

e Kpioiuo emmedo (critical plane): Ovouadouue to opiovrio emiredo mou SispxETal
amd Tnv Kopuen Tou cwAnva . H kabi{non rou kpioiyou emimedou gival (Sm + Sg).

o Emimredo 1ong kabi{nong (plane of equal settlement) : H 6son rou opiovriou aurou
emiredou mpoagiopi{stal §ICWvVOVTAac TNV OAIKN Taon TwWV yaiwv Tavw Aamé Tov

ITATIKA A.E.Y.A.
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owAnva e EKEIVI) TWV TTAPAKEINEVWY EMITTAsov TNS Kabi{nong Tou KpPICIUoU
emmedou (BAsmre axedia emousvng aggAidag). Orav 1o emimedo auTo gival EMAvw Ao
TNV KOPU®PI) TOU EMXWUATOS TOTE OO0 wAnvag Bswpeitar avaioya pe mv @opa Twv
ouvauswv T1pIBNS TtomolBsTnuevog &ite o0& mAnpes opuyua ("complete trench
condition”) eire og mAnpeg emiywpa ("complete projection condition”). Orav ro
EMITEd0 QUTO gival KATW AITO TNV KOPUQN TOU ETTIXWHATOS TOTE EXOUME "un mANpPeg

opuyua" ("incomplete trench condition”) n

"un mwAnpeg emywua”™ ("mcomplete

projection condition").
EIAOX AIQIroy EAA®OX TIMH r
AKaumrog Bpaxwdeg 1) avummroxwpntn edpaon +1,00
" 2uvnlng edpaon +0,50 ~ +0,80
" Ymoxwpnoiun edpaon 0,00 ~ +0,50
" Negative projecting eykaraoraon -0,30 ~-0,50
Eukaurrrog Mikpn ouumieon TAEUPIKWY ydiwv -0,40 ~ 0,00
" KaAn ouumrukvwaon mAgUpIKwY yaiwv 0,00
A P B Top of embonkment
" A
l 8 | Plane of equal settlement
A, 1
1
H
H A' Wc load on pipe l /e J S:'o.r'%;:}n:;n b N
| I JURR Lot g
A [ J I l { l A ‘L‘" d‘ ‘ b lqne
C/l l D \’mP‘}r
- —
Natural gmnMs,

L P
Hl 1
H=H3p'By l ‘ :
SgaSedp
——

p,'By

_%L"‘“"‘—*

4 Shearing fcrces induced

4/ by settlement

: t __Natural ground

NEGATIVE PROJECTING

surface -
—— — - Initial elevation H=0

Final elevation

POSITIVE PROJECTING
Top of embankment

" - Compressible backfiil

Top of stage
construction
compacted fill

Trenchdug in
compacted fill

Induced trench
INDUCED TRENCH

ZTATIKA

A.E.Y.A.
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2.2 XuvOrkeg TomrolsTnong

O umoAoyIouo¢ Twv Moviuwy @opTiwv yiverar pue tn oxéon MARSTON kar s€aprarai
amo Tov TPOTTo TOmo0eTNO¢ ToU aywyou. Edw e§eradovral ol U0 ouvnOEoTEPES HOPPES
onAadn:

a) H ouvOnkn orevou opuyuarog mou or1o £§N¢ Ba avagéperal ws auvOnkn «T».
B) H ouvOnkn smixwuarog mou oro £§n¢ 8a avagéperar ws auvOnkn «E».

Zekivwvrag amo tn ouvlnkn «T» kai auédvovrag 1o mAdro¢ opuyuarog Bd (ue orabspda
1ra H kair Bc) éxoupus psrafaon orn ouvOnkn «E» yia opiouévo mAAro¢ opuyuarog, 1o
opiako mAdroc Bdop. Opoiwg geAarrwvovrag ro uwog ¢ emixywons H (ue oraBspa Bd
kai Bc) éxouus usraBaon orn ouvlrkn «E» yia opiouévo Uwog smixwong, 10 opiakod
Uwoc Hop.

Xpnoiyotroiouus 10 OxeTIKO dIAypalua 1o ormroio Sivel ypagikd tnv cuvdprnon H/IBc =
f(Bd/Bc) yia tnv opiakn kardoraon ornv omoia usrafaivoups amé tnv gia otnv dAAn,
yIa S1AQPOPEC TINES TOU YIVOUEVOU I * p OTTOU:

EkAéyeral wg ouvnléotepa supavi{ousvn ornv mpdén aAAa kai aceaAng iy r * p =
0,50 ka1 armro ro Siaypapua Bpiokouus 10 oplaké Uwog emixwons Hop kai karapridsrai
mivakag yia 1o opiako Uwo¢ emixywong. Erol yia uwog emixywongs peyaAurepn rou Hop
1oxUel N ouvlnkn "oTevou opuyudarog” evw yia Uwog Emixwong MIKpOoTepn Tou Hop
1o0xUsI n ouvelnkn "mwAariou opuyuarog”.

OPIAKA YWH ENIXQXHX

d Bc Bd Bc/Bd Hop/ Bc Hop
(mm) (m) (m) (m)
300 0,406 0,90 2,22 4,70 1,90
400 0,518 1,00 1,93 3,10 1,60
500 0,636 1,10 1,73 2,40 1,50
600 0,780 1,20 1,54 1,30 1,00
700 0,890 1,30 1,46 1,10 1,00
800 1,002 1,40 1,40 1,00 1,00
900 1,120 1,50 1,34 0,96 1,10
1000 1,256 1,70 1,35 0,96 1,20
1100 1,350 1,80 1,33 0,96 1,30
1200 1,490 1,90 1,28 0,94 1,40
1300 1,590 2,10 1,32 0,94 1,50
1400 1,710 2,20 1,29 0,94 1,60
1600 1,950 2,45 1,26 0,92 1,80
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2.3. EISIKESC HOPPES OPUYLATWYV

o [1a CUUUETPIKA E€yKTATEOTNUEVOUS AYyWYOUS O UTTOAOYIOHOS TWV POPTIWV yaiwv
yiveral us 1o pIKPOTEPO POPTIO ATTO TOUS aAKOGAoUBOUC UTTOAOYIOUOUG:

- To 72 Tou OUvOAIKOU POpPTiOU TTOU TTPOKUTITEI YId TO OUVOAIKG TTAdTOSC OpUyuarog ,
Ummo@éTwvrag ouvelnkes opUyuarog.

- Ta ¢@opria mOU TPOKUTITOUV AIMO TOV UMOAOYIOUO Of OUVONKES EMIXWHATOS
(epiTrrwaon positive projecting).

e [a ouvlserec OIATOUES TA POPTid TPOKUTTOUV WS O HEOOS O6po¢ Twv OSUo
TEPITTTWOEWV POPTIONS TTOU TTPOKUTITOUV 1o TNV S1aroun Tou opuyuarog 8eéid kai
apiorepd rou afova Tou aywyou.

Agyoupaore dnAadn dUo oupuETPIKA opUyuara w¢g mpog Tov dfova Tou aywyou (ue
Baon 1i¢c arroordoeic autou amo Tnv 8&éid Kai apIoTEPH TTAPEIA TOU OPUYHATOC).

2.4. I'evikn popen oxéong MARSTON

O yeviIkGG TUTTOS TG ueB6dou Marston yia Tov UmmoAoyIouO TwV QOopTiwv yalwy givai:

Wc : KaTakopu@o @oprTio yaiwv

Yy :&0Ik6 BApog UAIKOU emixwang opUyuarog

B : mAdrog opuyuarog i e§wTepIKn OIAUETPOS
W = C*y*BA2 aywyoU avaloya e 1iS Cuvlnkes opuyuarog

(Bc: mAdrog opuyuarog, Bd: diduerpo¢ aywyou)

C : adidoraro¢ ouvreAeoTnS e§apTWUEVOS ATTO TOV AGyo
H/B.

2Tnv popen tng aurn n oxéon Marston KaAUmTel OAES TISC TMEPITITWOEIS TOTTOOETNONG
aywywv Kai KaBs @opd e€cidikeUeTal OMwWS TAPAKATW Qaiveral. Ztnv mapovoa v
6a avagpepBouus kabBoAou ornv mepiMTwon TOomMoBEINOoNg aywyou O€ oOnpayyd.
Emionuaiverar 611 yia ouvlnkeg "mAariou Spuyuaroc” Oswpeitar  OT1 Exouus
mTApOuoIEC OUVONKES PE TNV TOMOBETNON Aywyou O€ Emixwd.

2.4.1 2uvBnkn "opuyuaroc”

e Ta akaumroug aywyoug

O yevik6¢ Tummo¢ Tou Marston peraoxnuari¢srai os :

W=Cd *y * Bd*2

ITATIKA A.E.Y.A.
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O oguvreAsarig Cd e§aprdarar amo Tov Adyo H/Bd kai 1o uAiko emixwong, sivai 8¢:

H
-2%k *”v*____

1-e Bd
Cd=

2*k*u’

H=gpp =(1-sin@)/(1+sineg)
H=e@o = (1-sing’)/(1+sing’)

(ur2 +1)20.50 - u
k -

(ur2 +1)"0.50 + u

e ! Baon euoikwyv Aoyaplbuwv
H : uvwog smywong

M : OUVTEAEOTNG EOWTEPIKNG TPIBNS UAIKOU
gmiywong

M': OUVTEAEOTNHC EOWTEPIKNAS TPIBAS UAIKOU
gmiywong -
mapeiwyv opuyuarog (u' <=u) |

K @ Ab6yog¢ Rankine mAgupikwv @opriwv mpog
Karakopuepa

H miun rou ouvreAeorou Cd umopouv va An@louv site amrd ro diaypaupa €ITE Ao ToV

TTIVAKd TTOU dKoAou8ouv.

O1 Tiueg Twv K Kai Ky~ Sivovral amré Tov mMapaKkarw mivakd:

EAAPOX Ku, Ku’
KOKKwWON UAIKA XwpPIS auvoxn 0,1924
auuog, XaAiki 0,165
Kopsoueva UAIKa 0,150
ouvnéng apyiAlog 0,130
Kopsgouevn apyiAAog 0,110
Kail yia v ywvia ¢

EAA®OX @ (MOIPES)
PUOIKN uypn apyiAAog 12<¢p=<15
apyiAdoauuwdn vuAika 15<¢=<20
XaAapa KOKKwon UAIKa 20<¢p=<37
ITATIKA A.E.Y.A.N. Zeh. 28
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2uvTeAeoTHG Cd (popTio yaiwyv yia TOTTOOETNON CE OPUYHA)

AOro:z KOKKQAH | AMMOZ KAl YFrPO ZYNHOHZ YrPH

H/B4 YAIKA XQPIZ | AMMOXAAIKO |  EMIXQMA APTIAOZ APTIAOZ
IYNOXH
Kpu=Kp’=0,192 | Ku=Kp’=0,165 | Ku=Kp’=0,150 | Kp=Kyp’=0,130 | Ku=Kp’=0,110
4
0,25 0,24 0,24 0,24 0,24 0,24
0,50 0,45 0,46 0,46 0,47 0,47
0,75 0,65 0,66 0,67 0,68 0,69
1,00 0,83 0,85 0,86 0,88 0,90
1,25 0,98 1,02 1,04 1,07 1,09
1,50 1,14 1,18 1,21 1,24 1,28
1,75 1,27 1,33 1,36 1,41 1,45
2,00 1,36 1,46 1,50 1,56 1,62
2,25 1,51 1,59 1,64 1,71 1,77
2,50 1,61 1,70 1,76 1,84 1,92
2,75 1,70 1,81 1,87 1,97 2,06
3,00 1,78 1,90 1,98 2,08 2,20
3,25 1,85 1,99 2,08 2,19 2,32
3,50 1,92 2,08 2,17 2,30 2,44
3,75 1,98 2,15 2,25 2,40 2,55
4,00 2,04 2,22 2,33 2,48 2,66
4,25 2,09 2,28 2,40 2,57 2,76
4,50 2,14 2,34 2,47 2,65 2,86
4,75 2,18 2,40 2,53 2,73 2,95
5,00 2,22 2,45 2,59 2,80 3,03
5,50 2,29 2,54 2,69 2,93 3,19
6,00 2,34 2,61 2,78 3,04 3,33
6,50 2,39 2,68 2,86 3,13 3,46
7,00 2,42 2,73 2,93 3,22 3,57
7,50 2,45 2,78 2,98 3,30 3,67
8,00 2,48 2,81 3,03 3,37 3,76
8,50 2,50 2,85 3,07 3,42 3,84
9,00 2,52 2,87 3,11 3,47 3,92
9,50 2,53 2,90 3,14 3,52 3,08
10,00 2,54 2,92 3,17 3,56 4,04
11,00 2,56 2,95 3,21 3,63 4,14
12,00 2,57 2,97 3,24 3,68 4,22
13,00 2,58 2,99 3,27 3,72 4,29
14,00 2,59 3,00 3,28 3,75 4,34
15,00 2,59 3,01 3,30 3,77 4,38
16,00 2,59 3,01 3,31 3,79 4,41
17,00 2,59 3,02 3,31 3,80 4,44
18,00 2,60 3,02 3,32 3,81 4,46
19,00 2,60 3,02 3,32 3,82 4,48
20,00 2,60 3,03 3,33 3,83 4,49
A6 1o kKAMERICAN CONCRETE PIPE ASSOCIATION»
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Alaypappa Cd (@opTio yaiwv yia TOTTOBETNON O OPUYHA)
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o [ sUKQUTITOUS aywyoug

la sukaumrous aywyous dAAa povov orav n ouumieon twv yaiwv arnv_{wvn Tou
aywyou _givai _e§qIpETIKA _KaAn ToTE gpapuolerar o TUMOS TOU Marston
METAOXNMATIOUEVOS OF:

W=Cd*y*Bc *Bd

AIQQOpPETIKA Ol EUKAUTITOI aywyol UtmroAoyi{ovTal O OUVONKES EMIXWUATOS OMWS
TAPAKATW TTEPIYPAPETAI .

2.4.2. Yuvlnkn smiywuaroc ("mAariou opuyuaroc”)

e [a aKauTTOUS AYWYOUS

Mepimrwon "positive projecting”

O yevik6¢g TUtro¢ Tou Marston peraoxnuarigsrai os:

W=Cc *y *Bc"2

2tnv mepirrwon aurn AauBavouus ku= 0,19.
H 1iun Tou ouvreAsoroU Cc diveral amo 1o oxETIKO Siaypauuda yia yivopevo r * p = 0,50.

Mepimrwon "negqative projecting”

2rnv mepimrrwon aurn AauBavouus ku= 0,13

P’ glval o Aoyo¢ TnS amooTaong 1nNg Kopueng Tou owAnva amo 1a XEIAN ToU OpUyNATOS
TPOG TO TAATOG TOU OPUYUATOG.

O yevik6g Tutrog Tou Marston peraoxnuari{srai os:

W=Cn*y *Bd*2

H 1iun Tou ouvreAsoTou Cn diveral arro 10 OxETIKO dlaypauua

Mepimrwon "induced trench”

O yevik6g Tutrog Tou Marston peraoxnuari{srai os:

W=Cn *y *Bc"2

H 1iun Tou ouvreAsaToU Cn diveral arro 10 oxeTIKO Siaypapua

ITATIKA A.E.Y.A. ZeA. 31
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Alaypappa cuvreAeoTtou Cc
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Ailaypappa cuvteAeoTou Cn
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o [0 EUKAUTITOUS dywyous

2TV TEPITTWON EUKAUTITWY aywywv (OmwS eaiveral amo T1i¢ Ouo TeAeutaleg
MEPITITWOEIS TOU TTIivaka ¢ map. 2.1.) AauBavouue r*p = 0 ouvenmw¢ Cc = H/Bc omore
o Tumrog Tou Marston peragxnuari{eral os:

W=H*y*Bc

O TUTTOC AUTOG TTEPIYPUAPETAI WS POPTIO TTPICHATOS YAIWY.

®OPTIO TPIZMATOZ r'AIQON

Figure b:

Prism (Column) Load

Mia evaAAakTikn Gswpnon TG QOPTIONG EUKANUTITWY AYWYWYV TTEPIYPAPETAI AUECWS
mapaKkarw:

Ps=k *y*H

omou Ps= llison mdvw orov umdyesio aywyo (Mp/m2)
Y = Ei61k6 Bapog¢ smiywoews (Mp/m3)
K = ZUVTEAEOTIC POPTIOU TOU E6AdPOUS

O guvreAeaTtng k umoAoyileral amo v e§iowon.

-2 *K *&@d& * (H/B)

-e

1
K=

2*K*gpd * (H/B)
orou

K = ZuvreAeorc mou Sceixvel 1n oxéon opi{ovTiwv TPOGS TIC KABETESC TATEIC KATA TO
Yéuioua tng radgpou

B = l1Adrog tng rdppou (M)

0 = lwvia 1pIBRAS TOU £0APOUS UE TA KABETA TOIXWHATA TS TAPPOU

O oguvreAeathig K maipvel d1apopeg TIHES avdAoya 1o €id0Og TNG TAPPOU Kal TIC OUVONKeS
MANPWOEWS AUTHS UE TO UAIKO EMIXWOEWC.

ZTATIKA A.E.Y.AI. el 34
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AIaKpivOUNE TIC TAPAKATW TTEPITTTWOEIC:

a. Asv gXOUNE TTAEUPIKA TOIXWNATA N ATTOOTACT) QUTWV ATTO TA TOIXWMATA TOU CwARva
gival usyaAurepn amo 2,5 popéc tng Siauérpou Tou owAnva. Apa o Aoyog H/B = 0 kai
10 K Aauadver ioco pe 1. Auti n mepimrwon egivar n OUCUEVEDTEPN TEPITITWON
EMOPATEWY TWV OTATIKWY QOPTiwv TOU £8dpoug OTOV aywyo yiari dsv Aaufdverai
utrown n eCwTEPIKN TPIPH TOU UAIKOU TTANPWOEWS.

B. Exouue mAsupika roixywuara 1o UAIKO ouummié{stal aAAd &s yvwpifouue 10 Héyc0o¢

NG ouutricong. Tore K=0,5 kai 6= p oOmou p cival n ywvia sowrepikng TpIBNS Tou
UAIKOU TANPpWoews

y- Exoupue

KaOsTa KATAOKEUAOUEVA TOIXWMATA YIA TNV UTTOOTHPIEN TOU £6A¢POUG.
TAEUPIKA TOoIXWUATA AAAG TO UAIKG Oev ouumIéeTdl ETAPKWS
Ymapén uddrivou opi{ovra mdvw amo Tov aywyo

Tore K=0,5 kai 6=2.p/3
8. Exouus mAgupIKd TOIXWHATA KAl I) CUUTTIECT TOU UAIKOU EMIXWOEWCS Eival EMAPKAS

o Ta un ouvekTik6 édagog mpémel va givai Dp => 97 %
o [a ouvekTIKO édagog mpemel va givar  Dp =>95 %

Tore K= 0.7 ka1 6=p
2.4. Mivakeg QopTiwV yaiwv
Me Baon ooca mpoavagépbnkav cuvrdooovrai mivakeg ol ormoiol divouv ta @opria

Yaiwv yia Kabs Karnyopia aywywyv Kal avaAoyws Twv ouvlnkwv tomobsrnong yia
diagpopa Badn smixwong ava SIGUETPO aywyou .

ITATIKA A.E.Y.A.
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3. KINHTA ®OPTIA

3.1. [esvika

Ta kivnra @opria Pv e§aprwvral amdé TNV KUKAo@opia 1Tou UTTApXEl OTNV TTEPIOXN)
TOmOo0£TNONG TOU aywyou.

Orav 10 UWOC EmMYwWONS &lval usyalo (dnoravralr ol AmOWEIS OXETIKA UE TOV
mPpoadIopIoUO TOU UWOUS TO oTTolo Kuuaiveral amrd 0,70 ewg 2.00 u.) Ta Kivnra gopria
umroAoyi{ovral WG OUOIOUOPPA KATAVEUNMEVA. X AVTIOETN TEPITTWON (UIKPO UWOS
EMIYWONS) Ol UTTOAOYIOMOI yivovral Adufavovrag utr'own Ta MNEUOVWUEVA @OpPTIA
TPOXWV.

Edw S1akpivouue SUO TEPITITWOEIS UTTOAOYIGUOU TWV KIVITWV QOPTiwV:

(i) Kivnra @opria og pikpég emywoeis (H<=0.70m)
(ii) Kivnra gopria oe peydAeg emywoeis (H> 0.70m)

Fa Tov OTATIKO UTTOAOYIONO TWV aywywVv OtV EMITPEMETAI va OswpeiTal Kara Tov
UTTOAOYIOUO TO KIVIITO QOPTIO Oav TPOOOETO UWOog EMIXWONGS Kai TOUTO YIATl [UE TOV
TPOTTO auTo 6a Bswpouaaus AaBsusva oTI KAl yia TO KIVITO (POPTIO EVEPYOUV EUVOIKA O
MAgUpPIKES SUVALEIS.

O UTTOAOYIONOG POPTIWYV TTOU AKOAOUBE! Ival yid TNV TEPITITWOTN KIVITWV QOPTIWV TTOU
g§aokouvral arov afova TOTTU Aywyou. XTNV TTEPITITWON OlOIOUOPPWY POPTIWV EKTOS
TOoU adova TOU aywyou Ta KIviTa @opTia utroAoyi{ovral amo TNV EMAAANAIa @opTIoCEWV
TECOAPWY TETPAYWVWYV TTOU EXOUV OAQ KOpU®N TO ONUEIO Toung Tou afova Tou cwAnva
pe 1o emmmedo @opriong. Na kals reTpaywvo o avrioroixog ouvreAgorns Cs (BAeme
mapakarw) Siaipeiral Sid TOU TEOOEPAQ.

Uniform load p, pounds
per square foot, acting
onarea Ox M

Ground
surface

Ground
surface

OMOIOMOP®O @OPTIO ZYTKENTPQMENO ®OPTIO

3.2 Eidn kukAogopiac

ITATIKA A.E.Y.A.
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R

Apain kukAogopia (LKW12) Auo Tpoyxoi o kaBsvag ue Bapog¢ 3000 kg
Kavoviki kukAogopia (SLW30) Auo Tpoxoi o kabévag ue Bdpog 7300 kg
Bapsida kukAogopia (SLW60) Okrw 1poxoi o kabsvag ue Bdapog 9100 kg
AiaBaon karw amo oi1dnNPodPOUIKES YPAUMES
TomoBsrnon os diadpouous aspodpouiwv

a tnv aorTikn KukAogopia us Baocn TougS YEPUAVIKOUS KAVOVIOUOUS OIAQKPIVOUE :

1. Apain kukAogopia (LKW12) Auo 1poxoi o kaBevag ue Bapog 3000 kg
2. Kavovikn kukAogopia (SLW30) Auo tpoxoi o kabBévag ue Bapog 7300 kg
3. Bapsia kukAogpopia (SLW60) Okrw Tpoyoi o kaBsvag ue Bdpog 97100 kg

Fa Tov uroAoyioud TnNg OEIOMIKAS EMIPOPTIONS gav amaireitar 6a Aaufaverar urmr'own
10 1/2 TOU QOpTioU 60t. Oa Bswpcsitar &s 611 To kévripo Bdpous Tou oxNNATOS ATTEXE]
1,0m amo 1o od6oTpwWA.

LKW 12

@

@

——30

L

T
2.0 3.0
=

SLW 60, SLW 30

‘————e.o———-l

POPTIO H -20 tng AASHTO

POPTIA TEPMANIKON KANONIZMQN

2TOV TTapaKkarw IIVaKa @aivovral 1a @OopTiIa KUKAo@opiag T1ouU XPNOIUOTToIouV
diapopor Kavoviouol Kai To CUVICTWHEVO eAayioTo BaBo¢ aywywv:

TYINOXZ ®OPTIOY @POPTIO TPOXOY (kN) EAAXIZTO BAOGOZX (m)
AASHTO (USA) 72 1,00
BS 153 HA 90 1,50
ATV - LKW12 40 1,00
ATV - SLW30 50 1,00
ATV - SLW60 100 1,50

Id1aiTepa oroixela yia Ta gopTia Twv yepuavikwy kavoviopwyv (DIN 1072, ATV) divovrai

OTOV TTAPAKaTw 1mivaka:

ZTATIKA

A.E.Y.A.
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TYINOZX $OPTIOY @OPTIO TPOXOY (kN) BAPOX OXHMATOZ (kN)
ATV - LKW12 20/40 (gummpog/mow T1POX0C) 120
ATV - SLW30 50 300
ATV - SLW60 100 600

a diaBaon karw amo o1dnpodpouIKES ypauues 8a AauBavovral ta KataAAnAa gopria
(kara unkog kai kara mwAarog TG oidnNPOSPOUIKNG YPAUMNS) CUMQWVA UE TOUS
OXETIKOUG KAVOVIOMOUS TnNS e€miAoyng tou O.2.E. XTnv mepimrwon autn 6a urrapxel
amoAuTn ouuuopewarn He oAsg Tic amraitnoeis Tou O.Z.E. oxi yovov yia tnv gmiAoyn Kai
UTTOAOYIONO TWV @OPTIWV aAAd Kai YEVIKOTEPA yia Tov OxeSIAOMNO Kal TOoug
UTTOAOYIOUOUG &V YEVEL.

Evocsiktika avageperai ori ol I'spuavikor Kavoviouoir DS 804 tn¢ FEDERAL GERMANY
RAILWAY mpoBAsmouv reagoepig 1poyoug Twv 250 kN ekaoro¢ o amrooraon 1,60 m.

OUOoIWS UTTap)OoUV SIaPopOoI KAVOVICHOI YId TIC POPTIOEIS OE S1adpOIoUS AEPOSPOUIWV.

3.3 Emidpaon aceaAroramnra

Tpémer va tovioOei or1 6rav 10 £56a@og cival OTPWUEVO HE AOPAATOTATINTA TOTE 1)
EMiISGPACN TWV KIVNTWV QPOPTIWV ETTi TOU AywyouU MEIWVETAI ONMUAvTiKd. Z0Uuewva [E ™
Oswpia Twv moAAamAwyv oTpwaoswyv Adyw TNnNg Umapéng tou aceaAroramnra 1o Bda6og
emiywoesws H auédveral kard éva psgyeBog de mmou diveralr amé tnv sfiowon:

de=d*[(Ed/Eb)~(1/3)-1]

Omou d = To mmayog rou ac@aArorarrnra (cm)
Ed = To perpo EAaortikornrag rou ac@aAroramnra (kp / cm2)
Eb = To perpo EAaorikornrag rou edagoug (kp / cm2)

Emopévwe ornv mepimrwon aury oav BdOo¢ eMIYWOEwWS yid TOV UMOAOYICUO Twv
KIVTWV QOPTiwV mTaipvouus 1o abpoioua :

H” = H+de

Zuviorarai mavrws va unv Aauaverar umown n avakou@ioTIKN AgiToupyia TOU
aocgaliroramnra

3.4 YmoAoyiouoC KIVNTWV QOPTIWV

3.4.1. Kivnrd @opria yia H<=0.70 m

rNa pikpa Baén n emippon TwWV YEITOVIKWV TPOXWV TWV KIVITWV POPTiwV UTTOPEl va
Oswpnbsei aueAntéa. XTnv TWEPIMTWON aAUTH O UTTOAOYIONOC Yyiveral us oAokAnpwon
kard D.L.Holl tn¢ oxéong Boussinesq.

P : ®oprio Tpoxou (t)

Ws = Cs * ------—---- @ : OUVTEAEOTIIC KpoUOoNS
L L : emimrovouuevo unkog owAnva.
Cs : adIaoTarog ouvreAeoTiS

Erot yia poprio SLW 30 AauBaverar P =5t kair yia SLW 60 P =10t

la 1o unkog L exer Bpebdei meipauarikd ornt ouvjbwg L < = 0.90 m kar &v maoel
MEPITTTWOEl AauBaveral amé Tov mvakda :
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H (m) L(m)
0,40 0,60
0,50 0,65
0,60 0,70
0,70 0,75

Kai TeAo¢ o ouvereAsorng Cs eivai adidoTarog OUVTEAEOTAS £§APTWHEVOS ATTO TOUS
Adyoug Bc/(2*H) kai L/(2*H). Or riuég rou ouvreAeorn Cs divovral oTov OXETIKO Tivakd.

O ouvreAsoTng Kpouong (OUVTEAEOTNS SUVANIKNG POPTIOTS)

e Kard roug yepuavikous Kavoviououg 6swpoupe :

TYNOX KYKAOPOPIAY P

SLW 60 1,20

SLW 30 1,40

LKW 12 1,50

Ia o1d6npodpouikd gopria 1,40-0,1(h-0,50)>1,0

e Kard roug auePIKAVIKOUS KAVOVIOOUG:

TYNOX KYKAOPOPIAX [’)
Bapesid kukAogopia (Highway) 1,30
21énpodpouoi 1,40

Ma v amoguyn Tou @aivouévou NG KOTTwong ol FEpuavikolr Kavoviouol ouviIoTOUV
auénon Tou Uwoug Kard 0,3/ H .

Me Bdon ra mapamdvw kKaraprifsrar o mivakag Twv KIiviTWV @OPTIWV yIad HIKPES
EMIYWOEIS.

3.4.2. YmoAoyiouoc KivnTwyv @oprTiwy yia H>0.70 m

rNa v mepimrwon aurhy AauBdverar um'own n €mipPPON Al TWV YEITOVIKWY TPOXWV.
O umroAoyioudg rou kivnToU gopriou Ws yiveral Bdoel Tng oxéong:

Ws=¢ *p *Bc
n kar” dAAoug
Ws =Cs*¢ *p *Bc

omou

p: r@on ornv Avw mapeid aywyou ASyw KivhTwv @opriwv. (t/m"2)
@: OUVTEAEOTHS KpOUONGS OTTWS Tapamavw

lNa rov umoAoyioud tng rdaong p dOiverar o mivaka¢ Zasche o omoio¢ mpémel va
Xxpnoiuoroigirar povov yia Bdaén > 0,70m JSiori oc uikporepda Pabn dSivel raocesic
onNUAvTIKA UEYAAUTEPES ATTO TIC TTPAYLATIKEG.

Me Bdon ra mapamdvw karaprifovral o1 MIVAKES TWV KIVIITWV QOPTIWV yia HEYAAES
EMIXWOEIS.

ITATIKA A.E.Y.A.
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2UvTEAEOTHG CS KIVIITWV QOPTiWV OTOV Adiova Tou aywyou

L/2H

Bc/2H | 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1.2 15 2,0 5,0
0,1 0,019 0,037 0,053 0,067 0,079 0,089 0,097 0,103 0,108 0,112 0,117 0,121 0,124 0,128
0,2 0,037 0,072 0,103 0,131 0,155 0,174 0,189 0,202 0,211 0,219 0,229 0,238 0,244 0,248
0,3 0,053 0,103 0,149 0,190 0,224 0,252 0,274 0,292 0,306 0,318 0,333 0,345 0,355 0,360
0,4 0,067 0,131 0,190 0,241 0,284 0,320 0,349 0,373 0,391 0,405 0,425 0,440 0,454 0,460
0,5 0,079 0,155 0,224 0,284 0,336 0,379 0,414 0,441 0,463 0,481 0,505 0,525 0,540 0,548
0,6 0,089 0,174 0,252 0,320 0,379 0,428 0,467 0,499 0,524 0,544 0,572 0,596 0,613 0,624
0,7 0,097 0,189 0,274 0,349 0,414 0,467 0,511 0,546 0,584 0,597 0,628 0,650 0,674 0,688
0,8 0,103 0,202 0,292 0,373 0,441 0,499 0,546 0,584 0,615 0,639 0,674 0,703 0,725 0,740
0,9 0,108 0,211 0,306 0,391 0,463 0,524 0,574 0,615 0,647 0,673 0,711 0,742 0,766 0,784
1,0 0,112 0,219 0,318 0,405 0,481 0,544 0,597 0,639 0,673 0,701 0,740 0,774 0,800 0,816
12 0,117 0,229 0,333 0,425 0,505 0,572 0,628 0,674 0,711 0,740 0,783 0,820 0,849 0,868
15 0,121 0,238 0,345 0,440 0,525 0,596 0,650 0,703 0,742 0,774 0,820 0,861 0,894 0,916
2,0 0,124 0,244 0,355 0,454 0,540 0,613 0,674 0,725 0,766 0,800 0,849 0,896 0,930 0,956
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Tdoeig P (o€ t/m2) AOyw KIvhTWV QOopTiwv

mivakag ZASCHKE
H SLW 60 | SLW 30 [ LKW 12 H SLW 60|SLW 30|LKW 12
0,00 83,33 | 6250 | 66,67 5,00 0,91 0,45 0,17
0,10 67,80 | 49,99 | 51,64 5,10 0,88 0,44 0,17
0,20 43,80 | 30,05 | 2855 5,20 0,85 0,43 0,16
0,30 29,04 | 1832 | 16,33 5,30 0,83 0,41 0,16
0,40 20,17 | 11,92 | 10,22 5,40 0,80 0,40 0,15
0,50 14,67 8,27 6,90 5,50 0,78 0,39 0,15
0,60 11,07 6,07 4,95 5,60 0,76 0,38 0,15
0,70 8,69 4,66 3,71 5,70 0,73 0,37 0,14
0,80 7,05 3,72 2,89 5,80 0,71 0,36 0,14
0,90 5,90 3,08 2,31 5,90 0,69 0,35 0,13
1,00 5,07 2,62 1,90 6,00 0,67 0,34 0,13
1,10 4,45 2,29 1,59 6,10 0,66 0,33 0,13
1,20 3,99 2,04 1,36 6,20 0,64 0,32 0,12
1,30 3,63 1,85 1,18 6,30 0,62 0,31 0,12
1,40 3,35 1,70 1,03 6,40 0,60 0,30 0,12
1,50 3,12 1,58 0,92 6,50 0,59 0,29 0,11
1,60 2,93 1,48 0,82 6,60 0,57 0,29 0,11
1,70 2,76 1,39 0,74 6,70 0,56 0,28 0,11
1,80 2,62 1,32 0,68 6,80 0,54 0,27 0,11
1,90 2,51 1,26 0,63 6,90 0,53 0,27 0,10
2,00 2,45 1,22 0,58 7,00 0,52 0,26 0,10
2,10 2,39 1,19 0,54 7,10 0,50 0,25 0,10
2,20 2,33 1,16 0,52 7,20 0,49 0,25 0,10
2,30 2,26 1,13 0,49 7,30 0,48 0,24 0,09
2,40 2,19 1,10 0,47 7,40 0,47 0,23 0,09
2,50 2,12 1,06 0,45 7,50 0,46 0,23 0,09
2,60 2,06 1,03 0,43 7,60 0,45 0,22 0,09
2,70 1,99 0,99 0,41 7,70 0,44 0,22 0,09
2,80 1,92 0,96 0,39 7,80 0,43 0,21 0,08
2,90 1,86 0,93 0,37 7,90 0,42 0,21 0,08
3,00 1,79 0,90 0,36 8,00 0,41 0,20 0,08
3,10 1,73 0,87 0,34 8,10 0,40 0,20 0,08
3,20 1,67 0,84 0,33 8,20 0,39 0,19 0,08
3,30 1,61 0,81 0,32 8,30 0,38 0,19 0,07
3,40 1,56 0,78 0,30 8,40 0,37 0,19 0,07
3,50 1,50 0,75 0,29 8,50 0,36 0,18 0,07
3,60 1,45 0,73 0,28 8,60 0,36 0,18 0,07
3,70 1,40 0,70 0,27 8,70 0,35 0,17 0,07
3,80 1,35 0,68 0,26 8,80 0,34 0,17 0,07
3,90 1,31 0,65 0,25 8,90 0,33 0,17 0,07
4,00 1,26 0,63 0,24 9,00 0,33 0,16 0,06
4,10 1,22 0,61 0,23 9,10 0,32 0,16 0,06
4,20 1,18 0,59 0,22 9,20 0,31 0,16 0,06
4,30 1,14 0,57 0,22 9,30 0,31 0,15 0,06
4,40 1,10 0,55 0,21 9,40 0,30 0,15 0,06
4,50 1,07 0,53 0,20 9,50 0,30 0,15 0,06
4,60 1,03 0,52 0,20 9,60 0,29 0,15 0,06
4,70 1,00 0,50 0,19 9,70 0,29 0,14 0,06
4,80 0,97 0,48 0,19 9,80 0,28 0,14 0,06
4,90 0,94 0,47 1,18 9,90 0,27 0,14 0,05
5,00 0,91 0,45 1,17 10,00 0,27 0,13 0,05
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|4. IAIO BAPOZ ZQAHNQN - NEPOY

Orav ol owAnveg ivai usydAol Kai akaumrol 1o 1610 Bdpog Kal 10 BAPOS TOU VEPOU

(veuarog owAnvag) mpemer va AauBavovrair umown. 2Tou$ TAAOTIKOUS ASyw
MIKpOU Bdpoug autwyv TwV aywywv ouvnlwg aueAsgitar o 6pog aurog.

TOU

2TATIKA

A.E.Y.AN.
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2T. ZTATIKOZ YIMOAOrNIZMOZ TZIMENTOZQAHNQN

Emionuaiverar oT1 € TAPOMOIO TPOTO YIVETAI KAl O UTTOAOYICHOS TwV
QUIAVTOTOIUEVTOOWANVWY.

1. Tumol Kal OEIPEC TOIUEVTOOWARVWY

O orark6¢ uUmoAoyiouo¢ yiverai OTOUC TAPAKATW  TUMTOUS KAl  OEIPEC
TTPOKATAOKEUAOCUEVWY TOIUEVTOOWARVWV.

o ToIuevTOOWARVES e KauTTava dotrAol i ommAicuévol

2e1pdc 75 eowrep. Siauétpwy 400 swg 1600 mm
Zeipag 100 sowr. SIAUETPWVY WS dvw (Oegipdg 75)
2eipdc 150 sowr. SiauéTpwv ws avw (oeipdg 75)

o ToIuevTOOWARVES e TOPUN KAl EVTOpuia

AormrAor tutrou Al (ouvi@oug avroxng) sowrep. diauétpwy 300 swg 1200 mm.
AorrAor turrou All (eaipeTikiic avroxng) eowrep. diauérpwv 300 ewg 700 mm.
OmAicuévol Mivaka | sowrep. Siauétpwy 400 swg 1200 mm.

OmAiouévol lNivaka Il eowrep. diauéTpwv wg avw (Tivaka l).

OmAicuévol Mivaka lll sowrep. Siauétpwv we avw (Mivaka |).

2. MMpodiaypa@EC TOINEVTOOWANRVWY.

O1 mapamrdvw TOINEVTOOWANRVES TTPETTEI vd € ival CUMQWVOI lE TIC £§NC TTPOdIAYPAPES:

e Tnv Mporumrn Texvikn Mpodiaypapn T110 «Amoxérsuon Kai amooTpdyyion épPywv
odomoiriag (ue@’odnyiwv)» mMOoU Exel €ykplBei pe TNV améacn Tou Ymoupyou
Anuooiwv Epywv api6. I'. 62091/1966 - EykukAiog I'. 79/1966-PEK 203/1967, 1.B’.

o Tnv Mpodiaypaprn ocwAnvwyv amé omAiouévo oKUpOOEua 1 XwWPIiS TPOOTATEUTIKY
emévduaon yia UETAPOPA OIKIQKWVYV AUNATwy, Biounxavikwy amoBAnTwy Kai oufpiwv
mou éxel gykpiBei pe tnv améaon rtou Ymoupyou Anuociwv Epywv apifu.
EA2a/02/44/9.1.1/1984-®PEK 253/1984, 1. B’.

OI TOIUEVTOOWANVES TIPETEI vdA EXOUV
ouugwva e 1i¢ T.I1. dirrAo omAiouo
(eowrepikog kal e§wWTEPIKOS KAwPBOG)

{DO()QOO!

Section A-A

27O oKapIPnua @aIvovral ol TMEPIOXES
mmou gpyalovrai o1 5uo KAwfol

0 0.0 0 0 0

& }

Section B-B
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2TOIXEIA TZIMENTOZQAHNQN

P3A | |
d (mm) t (mm) Bc (m) Bd (m) Wi (t/m) ToipevioowAnveg pe kaptrava oeipwyv 75,100, 150 A To1pEVTOOWARVEG PE ToIHEVTOOWANRVEG ME TOPUN KAl
TOpHN Kal evroppia mivakwy L, 1 evropia dotrAol
Zeipdg 75 A Nivaka | Zeipdg 100 A Miv. 1l Zeipag 150 f Miv. 1l Tutrou Al Tutrou All

300 53 0,41 0,90 0,13 - - - 2,30 3,40
400 59 0,52 1,00 0,21 3,00 4,00 6,00 2,80 4,40
500 68 0,64 1,10 0,32 3,75 5,00 7,50 3,20 5,60
600 90 0,78 1,20 0,48 4,50 6,00 9,00 3,60 6,00
700 95 0,89 1,30 0,60 5,25 7,00 10,50 4,10 6,30
800 101 1,00 1,40 0,75 6,00 8,00 12,00 4,30 -
900 110 1,12 1,50 0,95 6,75 9,00 13,50 4,60 -
1000 128 1,26 1,70 1,13 7,50 10,00 15,00 4,90 -
1100 125 1,35 1,80 1,26 8,25 11,00 16,50 - -
1200 145 1,49 1,90 1,52 9,00 12,00 18,00 5,50 -
1300 145 1,59 2,10 1,76 9,75 13,00 19,50 - -
1400 155 1,71 2,20 2,03 10,50 14,00 21,00 - -
1600 175 1,95 2,45 2,50 12,00 16,00 24,00 - -

d £0WTEPIKN (] OVOPOOTIKA ) SIGUETPOG TWV

owARVWV
t TAX0G TOIXWHATOG TWV CWARVWYV |

Bc ewTePIKN SIAPNETPOG TWV CWARVWY (Bc=d+2t)

Bd AdTOG TaAPPOoU (AapfdvovTal Ta TTAATN TAPPWYV TTOU XPNOIHOoTToIoUVTal CUVHOWG oTNV TTpdsn)

Wi i510 BApPOg CWARVWV | | |

P3A popTio Bpalcong TTou TTPOKUTITEI KATA TNV SOKIUN avTISIaMETPIKAG BAiYng pe TN p€BodO TwV TPIWV
AKHWV
2TATIKA AEY.A.N Zel. 44
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3. AVTIKEIUEVO UEAETNC

O éAsgyxo¢ TNS avroxng Twv TOIUEVTOOWANVWY TTOU ava@épovral mapamavw yiverar yia Baén
emixwong amo 0,40 y. swg 7,00 y. yia U0 TEPITTWOEIS KIVITWV QOPTiwWV TTOU apopouv Bapu
@opTnyo oxnua tummou SLW 30 i3 SLW 60 kard DIN 1072 (odoyépupes S1apopwv KATNyopIwy)
Kal yIa TEGOEPIC TEPITITWOEIS £E6pATNG TWV TOIUEVTOOWANVWY.

4. TomoBéTnon roINEVTOOWANVWY - EWUETPIKA OTOIXEIA

O1 ToIuevroowAnveg Tomobsrouvral yéoda o€ Tappoug - edpalousvol us d1dpopous TPOTTOUS -

Kai gmiywvovral ug auuo i KardAAnAo Siafabuicuévo UAIKG. Ztnv ugAérn aurn - yia Ttov

utroAoyiouo Twv ocwAnvwy - g§stdlovral ol TTAPAKATW TEGOEPIS TTEPITITWOEIS TPOTTOU £6paong

auTtwv:

e Edpaon | : og kAivn dupou n uAikou tn¢ MTI 0150 mdyxoug 0,20 p. kardAAnAa
OUUTTUKVWUEVOU.

e Ebépaon |l : ot domAo okup6dsua B120 us stmikevrpn ywvia Siavouric 120°.

e Edpaon |l : eykiBwTiouog o€ domAo okupodsua B120 uéxpr Tnv dvw yevETEIpA TOU CwARva.

e Edpaon N : MAnpng sykiBwriouog ToUu cwAnva

8 L
' ¥ B
‘sl ' :Aaep‘dmx::gnmoutvo | 30 ex
Ttl. T
ehagpd  oupmegpévy /\ -
enlxwpa — . .
aad . L
b
o M Be ™ oxupddena A S| )
TR R e e : A, 'g;. S
[ + 200 e min l
v B¢ . TN
I'nd M)
B¢ N
EAPAZH[I] EAPASH [ 1]
!dll; min 10 ex. ‘d/4.min 15 ex
. - . ] 8
Be i Apolévig  exoxagfg 1
4 R / _/ ‘// d/6.min 13 ¢x,
npoidvia  €roKaQhC it nd e
oxupddepo donko B120 Q%X;( T
7 0 - é ' %
Z 2 |
oxupédepo ’/, P -‘-. min 10 ex
donko  B120 R B ba ] ! )
LLZZ7 777 &/4.min 10 ex. !F . ‘;'I
b , | |
EAPASH [ Il ] EAPAZH [N ]
MMAPATHPHZEIZ:

(a) H Siaudpewon tou opuyuarog oric edpaceig Il kar lll (6mou o mMAATO¢ TOU OKUPOSEUATOC
EYKIBWTIONOU gival HIKPOTEPO TOU By) sivar Bswpnriki kai spapuodsral orav gival PIKTO TO
KaAoUumwua. X2 avri@sTn mepimrwaor, gite dnuioupyouus Babuidwro Opuyua, site EMEKTEIVOUUE
TOV EYKIBWTIONO UEXPI TISC TTAPEIES TOU OPUYHATOS

(B) O1 avwrepw tutrOoI £dpaong sival ol Oswpnrikol. Ta akpifn ocuuBarika oroixela yid Kabs
Tporro¢ £6pacng kabopi{ovral oTa oxediA TNG NEAETNC.
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Ta ysewueTpIKd OTOIXEIO TNG KATAOKEUNG givai:

d n sowrepikn (ovouaoTikn) SIGUETPOS TOU CWARvVaA
t 7O TAYO0G TOU TOIXWNATOS TOU CWARva

Bc n e§wrepikn didueTpog Tou owAnva (Bc = d + 2t)
Bd ro mAdrog tn¢ rappou

H 10 BdBog (n uwog) TS emixwong

5. Ms6odoc urmroAoyiouou

H péBodog mou akoAoubceitai orn peAérn aurn meprypdgerai oro BifAio «DESIGN AND
CONSTRUCTION OF SANITARY AND STORM SEWERS» 71n¢ ASCE (1969). H ué6odog aurn
Bacisral oTnv CUYKPION TWV TPAYMNATIKWY POPTiWV TTOU OPOUV OTOV EYKATECTNUEVO OWARvA
ME TO @opTio Bpauang evog SOKIMIOU - CWARVA TTOU TTPOKUTITEI KATA T1) SOKIMN avTISIAUETPIKAG
O6Aiyng ue tn uéBodo Twy TpIwv akuwyv. Kara rn dokiun auri o cwAnvag romolereirar opi{évria
o€ U0 £dpava kai mEJETal aTnV KOpu@n Tou ue @oprtio uéxpil n Bpavon aurou. H dokiun autn
yiverar oOpupwva ue 1ic Auepikavikes lpodiaypapésc ASTM C-14 kai ASTM C-76 yia toug
domAoug Kkai OmAICUEVOUG avTioToixa OWAIVEC ATMOXETEUONS aATO OKUPOOdsud Kal Tnv
mpodiaypapn PEK 253/B/1984.

2KAPI®PHMA AOKIMHZ TPION AKMQN

To goprio 6pavong mou 6a mPOKUWEl KATA TN TAPATAvw OSOKIUN Eival TTOAU SUCUEVEDTEPN
@oprion amd aur) mou mapouoiadsral ornv mpdén. Eivai suvénro o611 o tpomog £dpaong (o€
KAivn) dupou i okupOSdeua ) mMITUYXAVEl EUVOIKOTEPN OIAVON TOU QOPTIOU Kal EMOUEVWS O
owAnvags Oa éxer ornv mpdén kKaAlrepn ouumepipopd, 16iwg av Angblsi umown kai n
avakou@IOTIKA EMIdpacn TwV MALUPIKWY WORCswY . Zuupwva ue 1n ué6odo mou meprypdeerai
Asmrrouspws  OTO  TTAPATTAVW OUYYypAuud, Elodyovral KardAAnAor ouvreAsotéc Kai
EMITUYXAvVETAl £TO1I O €AEyXOC TNG MPAYUATIKIIC AVTIOXNS TOU EYKATECTNUEVOU OwAnva o€
ouykpion ue Tnv avroxn SoKIUAS TOU CwAnva.

6. EAsyxoc avroxnc owAnvwy - Popria

O éAgyxo¢ avroxng Twv ToiusvioowAnvwy yiverai ue faon tn oxéon:

P Acir. < Perr

PAeir. : 10 @oprio Asitoupyiag orov sykarsotnuévo ocwAnva dnAadn To oUvoAo Twv @popTiwv
mou mMISPOoUV aTOoV CWANVA KATd TIC TPAYUATIKES OUVONRKES E0paang Kai ¢opTiong

Pemr 10 emITPpEMOEVO POPTIO TOU CWANVa
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To emiTpeméusgvo poprio givai:

*L P :r10 @oprio Bpauang (t/m ) Tng dokiung avridIaueTpIKNG BAIYnNG ue
f 3A 1V ug6odo Twv TPIWV AKUWV

L : ouvreAeoTng avaywyng Twv QOPTICEWV OTIC TTPAYUATIKES
f ouvlnkeg

v I ouvreAsoTtng aopalsiag (v =1.50)

a ouvBnkn mwAariou opuyuarog (emwuarog) o ouvreAsorng LT diverar amo rov rumo :

A :ouvreAeoTrc oxnuarog aywyod (yia KukAiko A=1,431)

A
L= - N : ouvreAgoriic uAikoU édpaong.
f N-Xx*q
m: AGYO¢ TUHATOSC UTTOKEINEVOU OE TTASUPIKES TTIECEIS TTPOS
e§wrepikn SiAuETPO.
X ! OUVTEAEOTHS TPOTTOU £6paarC.
m*k H m K : Adyog¢ Rankine. AGyw 1Tng¢ avakou@ioTikng dpdong tng
TAEUPIKAS
R * (----- *een ) wénong¢ AauBdvouue tnv evepyntiky wlnon omore K=0,33.
Cc Bc 2

H : uwocg smixywong.

Cc : guvreAearric Marston

O ouvreAgoric uAikou édpaong N sivar yia auuo kai aAAa yaiwdn uvAikda (dnAadn edpaon 1)
N=0,84 yia domAo okupddeua (urroAoirreg edpaaeig) sivar N=0,50-0,64. Zav pyéon Tiun yia toug
urroAoyiououg uag rilsrai N=0,57.

a KukAIKOUS aywyoug o ouvreAsorng x SIVETAI Ao TOV MApaKATw MIVAKA:

2uvreAeorng m AAAeg edpaoeis mAny (I) Edpaon (1)
0 0,150 0,000
0,30 0,743 0,217
0,50 0,856 0,423
0,70 0,811 0,594
0,90 0,678 0,655
1,00 0,638 0,638

rNa mv mepimrwon "negative projecting” AauBavouus tov ouvreAsorn Lf omwg ornv
TOMO6sTNON Of OPUYNA, EKTOC £av EXOUNE SAIPETIKA KAAEC OUVONKeS emiywong Kai
OUNTTUKVWONG oTroTe akoAoubeitar o mapamravw ummoAoyiouyog yia "positive projecting”
romo6stnon aAAa us k = 0,150.

rNa mv mepimrwon "induced trench” AauBavouue tov ouvreAeorn Lf omwg ornv "positive
projecting " rorro@sTnon.

ITATIKA A.E.Y.AI. Yeh. 47
Ymnpeoia ATroxéreuong




TEYXOZ ITATIKQN YMNOAOIIZMQN

Ao Ta mapamdvw mTPOKUTTEI 0TI 0 ouvTeAsoTn¢ Lf eivar mavra usyaAurepog tng povadag kai
yla ouvlnkn smixwuarog eivar @Bivouoca ouvdprnon Tou Uwoug emixwons H. Ta
mEPIOOOTEPN ao@dAsia Ssxouaorte o Lf rmou avrioroixei oTo peyaAurepo Uyog.

O IMivakag mepiAauBaver yia tnv ouvBlnikn opuUyudaToS TIS TIMES TTOU TTPOKUTITOUV CUNQWVA UE
Ta mapamavw Kai yia " mAaru opUyua " Tic TiuEG ol omoieg divovrar amo v BiAloypagia

aveéapTATwS dIaroung.
TIMEZ XYNTEAEXTH Lf
A ENIXQMA (oAeg o1 edpaoeig TAnv 1) A OPYIMA
AIAMETPOZ (mm) Lf TYNOZ EAPAZHZ Lf

300-400 3,40 () 1,50

500 3,20 (D) 2,20
600-700 3,60 (1 3,50
800-1200 3,80 (V) 4,50

rNa smywpa kai edpaon () AauBaverar ave§aprnrwe diauerpou Lf = 2,00

Me Baon t1a mapamdvw ummoAoyi{ovralr OTOUSC OXETIKOUC TWivaKeS yia Kabs karnyopia
TOIUEVT/VWV Kal yld Ka@e OidusTpo kai mepimrwon &6paong¢ o ouvreAsornig Lf  kar ro
emITPpeTOEVO Qoprtio Pem. O1 Mivakeg umroAoyi{ovrao ue ouvreAsorn acpalisiagc v = 1.50.

7. Mvakeg

Me Baon Ta avwrepw yiveral o UTTOAOYIONOS TwWV TAPATTAVW POPTIWV Kal 0 EAEYXOC avroxng
TWV TOIUEVTOOWANVWYV TTPOKEIUEVOU va TTPOaSI0pIo0si TO TTEdiO EQAPUOYHS AQUTWYV.

Kard rov umoAoyioud tTwv @opTiwv Asitoupyiag ol owAnves e§sralovrai yia Kals SIAUETPO
gviaia xwpic SIAKPION KATd TUTTOUS Kdl OcIpéC owARvwy KaBoéoov ra gopria aurd s§aprwvrai
KUPIiw¢ amro 1 SIGUETPO TWV CWARVWV.

2TIC TEPIMTTWOEISC OWARVWY TNG idlac SIaUETPOU AAAG OIAPOPETIKWV TTAXWYV TOIXWHATOG,
umroAoyideral o SUCUEVECSTEPOS OWANVAS TTOU gival EKEIVOS PE TO TTAYUTEPO Toixwua kabéoov
Oéxeral peyaAurepa @opria Adyw 1ng peyalirepng e§wrepiknc Siauérpou . To idlo yiveral kai
OTIC TTEPITITWOEIS CWARVWYV TNG idIag SIauéTpou aAAd SiapopeTikwy idiwv Bapwy.

Kard Ttov UmToAoyIOuO TwV EMITPEMOUEVWY @POPTIWV Kal Tov €£Agyxo TNG avroxns Ttwv
TOINEVTOOWARVWYV Yyiveral SIAKPION KATA TUTTOUS Kal OEIPES OWARVWY oUNPWVA LE TO POPTio
6pavong autwy.
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AHMOTIKH ENIXEIPHZH YAPEYZHZ ANOXETEYZHZ MNMATPAZ

[ A.E.Y.A. MATPAZ -(N.M.LA.) ]

AKTH AYMAIQN 48 - NATPA, T.K. 26333, THA 2610 - 366100, FAX 325790, email: sewage@deyap.qgr

MNINAKEZ ®OPTIQN KAI EAETXOY

TZIMENTOZQAHNQN
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{rmm} (t/m) H {m) L - H {m L Pen
[xiTasie 0 £ (&/m) £60a0, £ (t/m)
1 2,00 3,07 1,50 2,30
I 3,40 Wi 1 2,20 T.37
100 | 2,30 | H=0,80 : 1,90 111 | 3,40 Z.21 H > 1,90 111 | 3.50 6,36
v 1,40 5,21 v 4,50 5.90
T Z,00 3,75 T T.50 7,80
I 3,40 5,35 11 7.20 3. 11
400 | 2,80 | H=0,40: 1,60 [ III | 3,40 .35 H> 1,80 TIT | 3,50 5,53
v T30 | 8,35 v 7,50 | 8,40
1 7.00 | 4,27 ) T 1,50 3,20
1 3,20 5,83 1 Z.20 7,69
500 3,20 | H=0,40 : 1,50 111 3,20 6,83 H>> 1,50 il 3,50 7,47
v 1,20 .83 v 4,50 3,60
I Z,00 4,80 i 1,50 3,60
i 3,60 3,64 11 2,20 5,28
600 | 3,60 | H=0,40: 1,00 [ IIT 13.60 1 8,64 | H_>>1.00 TIf_ [ 3.50 5,40
v 3,60 2] 8,64 v 2,50 | 10,80
i 2,00 5,47 i 7,50 q,10
T 11 3,60 ER g 7,20 &,01
700 | 4,10 | H=10,40 : 1,00 - TIT_ | 3,60 [ _©.84 H >>1,00 1T 1 3,50 5.57
v 3,60 §,8a v 4,50 | 12.30
1 2,00 5,73 i 1,50 2,30
11 3,80 | 10,89 I 7,20 5. 51
800 | 4,30 |H=o0,40: 1,00 [ 111 | 3,80 | 10,89 | H-=> 1,00 TIT [ 3,50 | 10.03
v 3,80 | 10,89 v 4,50 | 12.90
1 2,00 6,13 T 7,50 4,60
11 1.80 | 11,65 I 7,20 6,75
900 4,60 |H=20,40 : 1,10 111 3,80 11,65 H>1,10 113 3,50 10,73
: : ] 3.80 | 11,65 - v 2.50 | 13,80
; i 7,00 5,53 i T.50 | 4,90
‘ 1 3,80 | 12,41 11 7,20 7,19
1000 | 4,90 | H=o0,40 : 1,20 [IIT | 3,80 | 12,41 H>1,20 11| 5,50 | 11,43
TV 3,80 | 12.41 v 4,50 | 14,70
i 2,00 7,35 i 1,50 T,50
: 11 3,80 | 13,93 il 7,20 5,07
1200 | 5,50 |H=0,40 : 1,40 {T1if [ 3,80 | 13,93 H>1,40 TIT [ 5,50 | 12,83
v 3,80 | 13,03 v 4.50 | 16,50
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ENITPENOMENA &OFPTIA

P L
TowpevroowAfved ue Tdoun kar svroppla Pen = At (t/m)
domAoL TUmou Agl v
v = 1,5
fvvedhxn “E Zvv8hxn T
a Paa

| e | mood e [ Pl ww [T e |
E 1 2,00 4,53 I 1,50 3,40
11 3,40 7,70 11 2,20 5,00

300 3,40 = 0,40 : 1,90 IT1 3,40 7,79 HZ>1,90 TII 3,50 7,83
v _[3.40 [ 7.70 v 3,50 | 10,20

1 2,00 5,87 1 1,50 4,40

11 3,40 9,97 11 2,20 6,45

400 4,40 = 0,40 = 1,60 111 | 3,40 9,87 | H>=>1,60 111 3,50 | 10,27
IV 3,40 g, a7 v 4,50 | 13,20

1 2,00 7,47 1 1,50 5,60

I 3,20 11,85 : I 2,20 8,21

500 5,60 = 0,40 : 1,50 11 3,20 11,95 H> 1,50 11 3,50 13,07
v 3,20 11,95 v 4,50 16,80

i Z,00 8,00 1 1,50 6,00

Il 3.60 1 14,40 i1 Z,:0 8,80

600 6,00 = 0,40 2 1,00 TI1 3,60 [ 74,40 H>=1,00 I11 3,50 14,00
IV 3,60 | 14,40 v 3,50 | 18,00

1__[2,00 ] 8,40 I 1,50 { 6,30

T1_ 13,60 | 15,12 I 7,201 9,24

700 6,30 =0,40 - 1,00 {.III |3,60 15,12 H >>1,00 111 31,50 1 14,70
v 3,60 15,12 v 4,50 18,90
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- = —— . -- OEAIA EQAPMOTHI

d min H/max H {(0e m) vwa xuvntd SLW 30 min H/max H (0og m) yia xtvntd SIW 60
(rm) Ebp. 1 Ebp. 11 Ebp. III » Edp. IV] Ebp. ll Edp. 11 ] Ebp. III Ebp. 1V
ToiluevioowAiveg ue xaundva cgeilpde 75 # pe toépun xat eviopula nlvaxa 1
400 | 0,70/1,60| 0,50/2,30 | 0,50/7,00} 0,50/7,00 - *0,70/1,50 [*0,70/7,00 | *0,70/7,00
500 | 0,70/1,50 | 0,50/2,70 0,50/7,00| 0,50/7,00 - *0,70/1,70 {*0,70/7,00 | *0,70/7,00
600 0,70/1,00 0,40/3,00 0‘40/7,00 0,40/7,00] - *0,70/1,90 |*0,70/7,00 | *0,70/7,00
700 | 0,70/1,00| 0,40/3,20 | 0,40/7,00| 0,40/7,00 - 0,60/2,20 | 0,60/7,00 0,60/7,00
800 | 0,60/1,00 | 0,40/3,40 | 0,40/7,00| 0,40/7,00 - 0,60/2,40 | 0,60/7,00 0,60/7,00
. 900 | 0,60/1,10 | 0,40/3,50 | 0,40/7,00| 0,40/7,00 - [*0,50/2,40 |*0,50/7,00 | *0,50/7,00
* 1000 { 0,60/1,20 | 0,40/3,10 | 0,40/7,00( 0,40/7,00 - 1%0,50/2,20 [*0,50/7,00 | *0,50/7,00
1100 0,50/1,30 | 0,40/3,30 0,40/7,00}{ 0,40/7,00 - {*0,50/2,40 |*0,50/7,00 | *0,50/7,00
1200 | 0,50/1,40 | 0,40/3,40 0,40/7,00 | 0,40/7,00 -  |x0,40/2,40 |*0,40/7,00 | *0,40/7,00,
1300 0,40/1,50 { 0,40/3,20 0,40/7,00 | 0,40/7,00 - |*0,40/2,20 |*0,40/6,90 | *0,40/7,00
1400 | 0,40/1,60 | 0,40/3,20 | 0,40/7,00 | 0,40/7,00 - [*0,40/2,20 {*0,40/7,00 | *0,40/7,00
1600 { 0,40/1,80 { 0,40/3,10 | 0,40/7,00 | 0,40/7,00 - |*0,40/2,20 |*0,40/7,00 ‘| *0,40/7,00
ToLuevIoowAfRveEG pe xaundva geipdg 100 4 pe tdpoun xat evtopula nivaxa I
- 400 | 0,60/1,90 | 0,40/4,50 0,40/7.Q§ 0,40/7,00¢1,00/1,6Q 0,60/3,84 0,60/7,00{ 0,60/7,00
soo | 0,60/2,20 | 0,40/5,40 | 0,40/7,00 | 0,40/7,00{1,00/1,50 0,60/4,70 0,60/7,00{ 0,60/7,00
600 | 0,50/2,40 | 0,40/5,90 | 0,40/7,00 | 0,40/7,00{1,00/1,0Q *0,50/5,3Q *0,50/7,00} *0,50/7,00
700 | 0,50/2,60 | 0,40/6,30 |0,40/7,00 | 0,40/7,00{1,00/1,0¢ *0,50/5,70 *0,50/7,00| *0,50/7,00
800 | 0,40/2,80 | 0,40/6,60 | 0,40/7,00 | 0,40/7,00}|1,00/1,0Q *0,40/6,1Q *0,40/7,00| *0,40/7,00
900 | 0,40/2,90 | 0,40/6,70 |0,40/7,00 | 0,40/7,00{1,00/1,1Q *0,40/6,20, *0,40/7,00| *0,40/7,00
1000 | 0,40/2,60 | 0,40/5,70 |0,40/7,00 { 0,40/7,00]1,00/1,2¢ *0,40/5,30 *0,40/7,00} *0,40/7,00
1100 | 0,40/2,70° 0,40/5,90 0,40/7.90 0,40/7,00{1,00/1,3q *0,40/5,60 *0,40/7,00| *0,40/7,00
1200 | 0,40/2,80 | 0,40/5,90 }0,40/7,00 | 0,40/7,00(1,00/1,4Q *0,40/5,50{ *0,40/7,00{ *0,40/7,00
1300 0,40/2,60 | 0,40/5,10 |o0,40/7,00 | 0,40/7,00{1,00/1,5Q *0,40/4,70| *0,40/7,00| *0,40/7,00
1400 | 0,40/2,60 | 0,40/5,40 |{0,40/7,00 | 0,40/7,00|1,00/1,6Q *0,40/4,90| *0,40/7,00} *0,40/7,00
1600 | 0,40/2,60 | 0,40/5,40 |0,40/7,00 | 0,40/7,00/1,00/1,8d *0,40/4,90| *0,40/7,00| *0,40/7,00
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* AEAIA EGAPMOTHE

d min H/mak H {oe m) via xivntd SLH 30 min H/max H (0e m) via xuvvned SIW 60
(mm)] E&p. I Ebp. 11 |Ebo. 111 Ebp. IV Ebp. 1 Ebp. 11 Eép. 1I1| Edp. IV
ToLuevioowAdvee UE kaundva CEepdq 150 N ME TOPUN & £vitopuld nivaxe 111
400t 0,40/4,80 | 0.40/7,001 0,40/7,00 | 0,40/7,008| ©,70/4,10( =*0,50/7,00 | *0,50/7,00| *0,50/7,00
500| 0,46/5,70 " " " 0,60/5,10 | *0,50/7,00 | *0,50/7,00]| *0,50/7,00
600] 0,40/6,20 " " " 0,50/5,80 0,40/7,00 | 0,40/7,00| 0,40/7,00
700f 0,40/6,70 " " " 0,60/6,10 0,40/7,00 0,40/7,00{ 0,40/7.00
800j 0,40/6,90 " " . 0,60/6,40 0,40/7,00 0,40/7,001 0,40/7,00
500| 0,40/7,00 " v " *0,50/6,60 0,40/7,00 G,40/7,00f 0,40/7.00
1000| 0.40/6,00 " " " *0:50/5,50 | 0,40/7,00 { 0,40/7,00| 0,40/7,00
1100| 0,40/6,20 o " " *0,40/5,80 0,4G6/7,00 0,40/7,00( 0,40/7,00
1200 0,40/6,20 . " " *3,40/5,80 0,40/7,00 0,40/7,00{ ©,40/7,00
1300 0,40/5,40 " " " *0,40/4,90 0,40/7,00 0,40/7,00( 0,40/7,00
14007 0,40/5,60 " " "o 0,40/5,20 0,40/7,00 0,40/7,00 ©,40/7,00
1600] 0,40/5,60 " ", " £4.40/5,20 0,40/7,00 0,40/7,00| 0,40/7,00
* Tparrfionion .

Mva toug mapandve torpevrocwAriveg (oeLpav 75, 100, 150) cuvigidtac

dnweg -vio TEpLOoATEPN aowdieLa- ot tipdg we acteploxo (*) auEdvovTtar

xatd 0,10m xo8b60ov otn nedEn oL cuvehkeg xatacxevne Sev elvar uvbave-

xeg {avenapxele OLNAVGVOCELS, SLapopeTikd TAGTR opuyudTwv, axatdiinia

UALKE emixOoewv KAN) .
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* . NEAIA E®APMOIHZ

d min H/max H (0t m) vua xuvntd SLW 30 min H/max A (e m} via kuvntd SLW 60
{mm)| E&p. II Ebp. 1I EGp.II1I| EBp. 1V | E6p. I l Ebp. 11 Ebp. 111 EBp. IV
ToirpevioowAfiveg pe tdpun & eviopula donmAoL tdnou Ag
300 0,90/1,90 | 0,50/1,90 | 0,50/5,80 | 0,50/7,00 - 0,80/1,%0 0,80/5,10 | 0,80/7,00
400 | 0,90/1,60 | 0,50/2,00 | 0,50/6,10 | @,50/7,00 - *0,90/1,60 | *0,90/5,60 | *0,90/7,00
500 |1,10/1,58 | ©,60/1,80 | 0,60/5,60 1 0,60/7,00 - *1,00/1,50 | *1,00/5,00 | #1,00/7,00
600 - 0,50/1.80 | 0,50/5,20 | 0,50/7,00 - %1,00/1,00 [ *1,00/4,50 | *1,00/7,00
700 - " 0,50/1,80 | 0,50/5,40 § 0,50/7,00 - *1,00/1,00 | *1,00/4,70 | *1,00/7,00
800 - 0,40/1,00 | 0,40/4,60 | 0,40/7,00 - *1,00/1,00 | *1,00/3,80 | *1,00/7,00 :
{00 - 0,40/1,10 | 0,40/4,20 ) 0,40/7,00 - #1,00/1,10 | *1,00/3,301{ *1,00/7,00
1000 - 0,40/1,20 | ©.40/3,40 | 0,40/5,80 - 1,10/1,20 1,10/2,50 | 1,10/5,30
1200 - 0.40/1,40 { 0,40/3.20 ] 0,40/5,20° - 1,30/1,40 1,30/2,10( 1,30/4,70
TotuevToowAfives e Toépun & evtoppio doaroir TURrOu ATl
300 |0,60/1,90 0,40/4,70 | 0,40/7,00 { 0,40/7,00 | ©0,90/1,9¢ 0,60/4,00 0,60/7,00) 0,60/7,00
400 |[0,60/2,30 | 0,40/5.80 | o,40/7,00 | 0,40/7,00 | 0,90/1,60( 0,60/5,20 0,60/7,00] 0,60/7,00
560 10,50/2,80 | 0,40/7,00 0.40/?.00 0,40/7,00 § ©,90/1.80| 0,60/7,00 0,60/7,00] 0,60/7,00
600 10,50/2,40 | 0,40/5,90 [ ©,40/7,00 | 0,40/7,00 °{ 1,00/1,00| 0,66/5,20 0,60/7,00] ©,606/7,00
700 10,60/2,10 | 0,40/4,90 | 0,40/7,00 | 0,40/7,00 -~ 0,60/4,20 0,60/7,00| 0,60/7,00

* [apatfipnam

Fre touvg toLuevroouwAliveg timou Ay (donAoug) ot wTipég uwe agrepioxe (*)
umopotv va ylvouv 0,80 m viatl 1o BdBog autd cuvvnelfetar otn mpdEn

Bexduevor uelwon Tov cuvieheotd cosarelog and v= 1,5 oc

v o= 1,3.

ZTATIKA
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6.3. ZTATIKOI YNOAOIIZMOI

owAnvwyv PVC , HDPE

ZTATIKA

A.E.Y.AI.
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TEYXOZ ITATIKQN YMNOAOIIZMQN

2TATIKOZ YIMNMOAOrIZMOZ ArQroN pPvC, HDPE

1. TENIKA

Kara mnv tomo@érnon twv OwARvVwv Kartw amo 1o £0aPOC £XOUNE EMIOPATN ONUAVTIKWY
POopTiwV TA OTTOIA KATATTOVOUV TO CWARva.

MeydAn karamévnon Twv mAAOTIKWY CWARVWY EMIPEPEI TTAPALOPPWOEIS KAl OTNV TTEPITITWON
udpooTarikng mieong, prién Tou cwAnva.

Ta egopria civar 18la pg aura OTNV TEPITTTWON KATATTOVNONS OKAUTITWY OCWARVWY Kai
mpoKaAouv TAPAOPPWOEIS Ol OTTOIES EIVAI AVTIOTPETTES.

2Tnv mepimrwon daoknong MeyaAng udpoorarikng misong (uwnAdg udpopodpog opifovrag,
romo0érnon oe OdAacoa, Aiuveg, mOTAuIA) O€ €UKAUTTTOUS OWANVES smepxeral prnén Tou
aywyou.

H mpokalAouusvn mapaudppwon Oev mpémel va umepfaivel pia pEyIOTN TIUR WOTE va unv
gmnpeaderal n avroxn Tou aywyouU Kai va unv gugavifovrar mpofAfuara oreyavornrag orTig
OUVOEDEIS TWV aywywyV PeTasu TOUG.

Aiakpivoupe TIC TTEPITITWOEIS.

Q{> TomroBsrnon o Enpa sdaen

2& auTn Tnv mEPITTwan umroAoyifsral pévo n mapapopewan Tou ugioTavral o aywyog UTro Tnv
EMidpAcn uUTTEpKEiuEVvWY @opTiwv (popria eddeoug, Kivntd @oprtia). H mapaudépewon
ka@opilsrar Baoer mpodiaypapwv Kai givar 5%. H pikpny auth mapauopewaon dsv emnped{el
TNV avroxn tou owAnva kai &sv mpokaAsi mpofBAfuara orn oreyavornTa Twv MTAACTIKWV
ouvléouwy orrwg kaBopiderar amd Tov EAOT 476.

H mapauopewon autn gival avrioTpemTi).

[vtl{> TomoBernon o edaen us uwnio udarivo opilovra

2e autny tnv mepimtwaon séeraderar n avroxn oe prén umo v emidpaon {WTEPIKNG TTieong
(otnv mepimrwon aurh udpoorarikng misong) mou uag divel éva péyioro Uwog Tou uddATIivou
opifovra mavw amé 10 CWAAvA KAl n TAPAUOPPWCN TOU OwANva AOyw UTTEPKEIUEVWY
PpopTiwv.

[vtl{> Tomro@srnon pysoa os vepo ( Aiuvec, 6aiaocoa, rorauid )

2e aurn Tnv mepimrwaon eéeralsrar poévo n avroxn o€ pnén umo Tnv emidpacn udpPooTaTIKNS
micong mou pag divel éva uéyioro BAaBog TomoBErnons rou cwAnva.

2. EAPAZH ArQron

H gdpaon kai o eyKiBwWTICUOS TOU Aywyou YIVETAI ouvnOwe pe aupo. O gyKiBwTIOHOS TOU
aywyou mpemel va yiverai pexpt 0.30 m mavw amo 1o e§wppayio Tou aywyou.

Or1 gukaumrol aywyol &ev mpemel va gykiBwTi{ovral I OKUPOSEUA EKTOS €AV O EYKIPBWTIONOC
oxediaorel va avaAauBavel Hovog TOU OAd Ta QOPTIA TTOU AOKOUVTAl OTOV aQywyo .

3. ENMNITPENMOMENH NMAPAMOP®Q2zH

ITATIKA A.E.Y.AI. eh. 71
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H mpokalouusvn mapaudpewaon Ocv mpémel va umepBaivel pia uéyiorn TiMN WOTE vda unv
emnpeaderal n avroxn Tou aywyoU Kai va unv sugaviovrar mpofAfuara oreyavorntag orTig
OUVOEDEISC TWV aywywv HETAU TOUG.

H kpioiun opiakn mapauopewan givai mepitrou 10% . H pyéyiotn emirpemouuevn mapauoppwon
givai 5% Kai TPOKUTITEI ATTO TNV KPICIUN oOpIlakn mapauoppwwaon JSiaipouusvn Sia Tou
OUVTEAEOTOU AoQaAsIag o omrolog opilsral o€ 2.

4. 2YNAEZEIZ ZOQAHNQN

Ymapyouv S1apopoi T1poT1TolI ouvOE0oNS TWV TTAACTIKWY CWANVWY :

o JUVOECEIS UE HOUPA EVOWNATWIEVN OTOV OWANVA Kal EAAOTIKO SAKTUAIO.
o 2uvdeoeig e O10epEVIOUS OAKTUAIOUS

o 2uvdeoeig e Siapopoug uebBodoug auroysvous ouykoAAnong

Kal aAAsg .

O 1pOTTOC OUVOEDNGS TWV EUKAUTITWY CWANVwY smnpealsral onuavTika amo Tnv mapapuopewaor)
TWVY CWANVWV yiarl OTNV TEPITIWON MEYAAWV TTAPANOPPWOswY Otv &ival duvarov va
diarnpnOsi n avaykaia oTEyavornTd TWV CUVOECEWV.

5. METPO EAAZTIKOTHTAZ ZQAHNQN PVC, HDPE

Ta mAaoTikd uAikd mapouoid{ouv TO @AIVOUEVO TOU €PTUouoU (creep). Eror n  apxikn
mapaudppwaon mapoucialsl pia HIKpR auénon yida HEydAda Xpovikd Siaorhiuara xprRong rou
aywyou.

METPO EAAXTIKOTHTAX PVC HDPE
Mérpo sAaoTikdTnTag yia pikpo didornua xpnons 30.000 kp/cm2 8.000 kp/cm2
Mérpo geAaoTikéTnrag yia pgydAo didornua xpnong |20.000 2.000

6. AOFrOz AKAMWIAZ

H mapaudéppwon twv mAaoTiKwv CwARvwyY ummo Tnv emidpaon @opriwv kabopifsrar amdé 1o
MéyeBo¢ Rs mou gival o Adyo¢ akauwiag ( stiffness ratio ) kar mpokumrel amé tnv e§iowon :

Er *1/D"3

omou Rs : Aoyog akauyiag
Eb : Merpo EAaoTtikornrag Edagoug ( Kp/cm2)
Er : Merpo EAaorikornrag cwAnva ( Kp/cmz2)
1 : Pomn adpaveiag roiywuaros cwAnva ava povada unkoug (cm4/cm)
D : Aiaustpog owAnva (cm))

H pormrij adpaveiag yia Toug ouumrayeic owAnveg diverar amo rov rummo:

| =SA3/12 omou S : To mayog ToU TOIXWATOS TOU CwAnva.
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la owAnvegs ue oxi cuumayn roixwuara n pomn adpaveiag §aprarai amo Ta YEWNETPIKA

XOPAKTNPIOTIKA TNS S1aToung Toug Kail AduBaveral amré Tov KATAOKEUAaTI).

H mapaoraon Er * | /| DA3 ovoud{srar akauwia Tou SakTuAiou Tou cwARva kai cUpewvda le T0

ASTM D-2412 mapiordvel Tnv avrioracn Tou CwAnva ornv mapauopewor).

Tiuéc Tou puérpou avridpaosws yaiwv E' (amé o ANSI/AWWA C900-81)

E’‘avdAoya pe rov Babué ouumikvwoews kard Proctor ag kgr/cm2 (PSI)

TYINOX EAA®OYZ

ZYMIMYKNQZH

EMYWOEWS YUPW aTmro
owAnvegs kard
ASTM D 2487

NMAHMMEAHZ

ENAPPIA
(<85% pr)
ZXET. TUKVOTNTA <40

METPIA
85%-95%
Zxer. lMukvornra
40 - 70%

YWHAH YMITYKNQZH
>95% pr.
Zxer. mukvornta >70%

AN\EMTOKOKKA £5AQn pe
METPIA ews uwnAnR
mAaoTikéTnTa (Traxeia
dpyiAog, IAuouxa £5depn
K.A.m) pe op. udap. LL>50.

AEN
EIAIKOYZ

AIA®OPETIKA

MPOZAIOPIZETAI

OA MNPEIEI _NA

KAQGOPIZTEI A[TO

EAA®OMHXANI

KOYZ .

ANAMBANOYME

E'=0

AN\ETTOKOKKA £5AQn pe
METPIA ews KaBoAou
mAaoTikoTnTa
(apyiAouxog dupog,
AETTTOKOKKOG AUNOG,
10XV APYIKOS K.A.TT) ue
Aydrepo amé 25% yovdpd
mpoaouiyuara Kai 6pio
udap.LL<50.

3,5 (50)

14 (200)

28 (400)

70 (1000)

AN\ETTOKOKKA £5AQnN HE
HETPIA ewg KaBoAou
TAAOTIKOTNTA pNE
mepIoooTeEpa amo 25%
xovopd mpoouiyuara
kabwg kar xovopOKoKkKa
gdden os Alyoérepo amoé
12% Aemrra mpoouiyuara
(apytAoaupwdn,
XaAikoauuwdn K.A.m) ue
opio udap.L L<50.

7 (100)

28 (400)

70 (1000)

140 (2000)

Xovdpokokka e5daen pe
Aiya i kaB@oAou Asmrra
mpoouiyuara, Aiyorepa
amoé 12% (xaAikwdn
g&aen).

14 (200)

70 (1000)

140 (2000)

210 (3000)

Opupupuariouévog Bpdxog

70 (1000)

210 (3000)

210 (3000)

210 (3000)

AkpiPera peragu
mpokKTiun@eioag
TapapITOPPWOnNS Kai
mpayuarikng %
(ouv/mAnv)

2

2

1

0,5

ZTATIKA

A.E.Y.AT.
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7. TYINOZXZ SPANGLER - IOWA

Fa Tov gAeyxo TAOEWV Kal TTAPAHOPPWOEWV ETIAUETAI OTTWS TTAPAKATW TO UTTEPOTATIKO
ouoTNUAa cwAnvag - £dagog.

7.1. EAsyyxoc mapauopewons aywywyv

Mg tov rtpomomoinuévo tumo SPANGLER - IOWA rtn¢ peg@6dou Marston umoAoyilsrar n
opiovTia TapauopPwar) ToU dywyou.

a pIKpeS TAPAPOPPWOEIS N KATAKOPUPN TAPALOPPWON BswpPEITAl KATA TTPOCEYYION 10N ME
nv opifovria . Ia pgyalses mapauopPwoeiS KABwS Kal yid aywyouS MIKPNS aKauwias n
mmapadoxn aurn O&v ICXUEL

7.2. Tporromroinuevoc rumroc SPANGLER - IOWA

y  Tapapépewon aywyou (cm)
DI*k*Wc + k * Ws Ay : ekartooTigia TTApApdOpPWON
y= DI : adldoTOTOG CUVTEAECTNG O OTTOI0G EKPPALEl TV
2*E UOTEPNON TNG TTAPAHOPPWOTG.
--------- + 0.061*E' R : A6yog SIapéTpouU TTPOG TTAXO0G aywyou
3*(R-1)*3 K : otaBepd e§apTwPEVN ATTO TNV Ywvia edpdoewg
Kal Wc : QoprTia yaiwv (kp/cm2)
Ws : Kivntd @opTtia ( " )
E : pérpo eAdOTIKOTNTAG aywyou (" )
Ay =100 * y/D E' : pétpo avridpdoewg yaiwv (" )

Zmv &§iowon autn o TPWTOS OPOS TOU mTapovouaaoTtn dnAwvel tnv emdpaon ¢ aKauyiag
(stiffness) rou sukaumToU aywyou svw 0 OEUTEPOS TNV £mdpaon 1nS madnrikng wlnong rwv
yaiwv yupw armo Tov aywyo.

AauBdvovrai: DI = 1.50 kai K=0.10

7.3. ZFuvreAsaornc R

O1 Tiuéc rou ouvreAsori R yia aywyoug PVC ocipag 41 Sivovral oTov mapakdrw mivaka

AIAMETPOZX (o€ x1Al00TQ) MAXOZ TOIXQMATOZ ZuvrteAeoTng R
( o€ X1AlooTa)

110 3.00 35.67

125 3.00 41.67

160 3.90 41.026

200 4.90 40.82

250 6.10 40.98

315 7.70 40.91

355 8.70 40.805

400 9.80 40.815

450 12.2 36.885

630 15.40 40.91
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7.4. AAAn ekgpaon 1pomorroinuevou Tutrou SPANGLER - IOWA

Ay : opifovTia TTapaudpPWaon aywyou (cm)

Cl*Cb *Wc Cl : ouvTeAeoTNG TTAPANOPPWONG
Ay = Cb: ouvreAeoTng edpaong
0,149* Ps + 0.061*E' WcC : OUVOAIKO KATOKOPUPO POPTIO
Kal
Ps=E*1/0.149 (m3) E : pMérpo €AAOTIKOTNTAG AyWwyoU
E' : pétpo avridpdoswg yaiwv

O oguvreAsarng edpaong Cb AauBaverar ouvn@wg 10o¢ ue 0,083 miun n omoia avrioToiXEl O€
ywvia sdpaong 180 poipwv

F'ONIA EAPAZHZ (Babuot) Cb

0 0,110
30 0,108
45 0,105
60 0,102
90 0,096
120 0,090
180 0,083

O guvreAsarng mapauoppwaong Cl AauBaverar ouvnOwg 100¢ ue Tnv povada.

7.5. Karavoun karakopu@wyv Kai opi{oVTIWV @OpTIWV

H ouvoAIkn karakopu@n Karamovnorn oOThv Kopwvida Tou owAnva mapaAaupaverai

e Kara eva pygpog amo 1o edagpog
e Kara ro umroAoirro amo Tov cwAnva

To karakopu@o @opTio TTou TTapaAaupavel o cwAnvag SIVETAI ATT6 TOV TUTTO

Pv =Ko * WoA /De

Kai

Ko= 1- sing

omou
Ko : ouvreAgorng diavoung e§apTwieVOS Ao 10 UAIKO EYKIBWTIOUOU TOU CwAnva
@ N ywvid ECWTEPIKNS TPIBNS TOU UAIKOU EYKIBWTICLOU

WOoA : 10 0AIKO £§WTEPIKO KATAKOPUPO POPTIO ( OVILO + KIVNTO )

De : n géwrepikn Si1aueTpog ToU cwAnva

ITATIKA A.E.Y.AI. Yeh. 75
Ymnpeoia ATroxéreuong




TEYXOZ ITATIKQN YMNOAOIIZMQN

H opiovria avridpaan diveral amroé Tov TUTTo

Ph =k* x Pv

OTTOU 0 OUVTEAEOTNGS Karavoung K* diveralr amré rov rumo

K* = 0.083/(Ss+0.066)
O ouvreAsoTng Ss ouaxerifel TiC I010TNTES TOU OwAnva (Rs) pe aureg Tou edagoug (BS)

|Ss = Rs/Bs |

ormTou

[Rs=E*1/3 |

Kai

|Bs=0.060*E " *¢ |

O ouvreAsoTnc ¢ gival 510pBwWTIKOSC OUVTEAEDTNGS £§APTWUEVOCS ATTO TO UAIKO ETTIXWOTC.
Oswpsital ori o ouvrigAsatne Bs AauBaver v niun 2,50 kgricm? yia oupmukvwon Kara
PROCTOR o0& ouvlnkes PBeATiotng uypaoiag Kal yia Tnv SUCHEVN TTEPITTITWON APYIAIKOU
gdagoug.

O ouvreAeoTng Ss SIveral Kal amrd TNV EKQPACT)

Ss=1.20 *E/E’ *(t/De )’

7.6. Pomrn - Taon

H peyiorn pomn emi 1ng diaroung rou ocwAnva Siveral amoé Tnv oxeon :

M=Pv *r* * (mo+ml*k)

omou

m0=0.25
m1=-0.1812
Kal r n uéon akTiva Tou aywyou

H raon o&iverar amo rov rumo :

oy, = M*e/2J =6* M/t

H raon dev emitpemeral va urrepBaivel rta 105 kgr/cm2 yia owAnveg PVC ocipag 41

H mapauopewon rou cwAnva Umropel va UTTOAOYIOTEI KAl ATTO TOV TUTTO

f=Pv*r*(-0.166 +0.128 * K*) / Rs
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|8. MEGOAO: GAUBE
H peraBoAn tou Adyou 1n¢ Kkabetng mapauoppwons v ToUu OwARva mPOS TNV KABeTn

mTapauopPwarn Tou eddeoug &b, oxerikd ue 1o Rs.

ov Rs
&b A*Rs+B
omou v n perafoAn tng Kabsrng mapauopewaong rou cwinva % (dv=Aw/D)

n KaBern mapauopewaon Tou £5aPoug
0 Aoyo¢ akauwiag
Eumeipikéc orabepéc

B
Rs
A.B

H kaBstn mapauopewon rou edagoug Icoutal e

&b

omou b = n kdBeTn MapauSpPPWaTn ToU £6APOUS

=P/Eb

P =ra ouvoAikd utmrepkeipeva gopria (Kp/cm?2)
Eb =ro uerpo eAaartikornrag rou eddagpoug (Kp/cm?2)

Me Baon Tov Adyo dv/sb kai 1o b mmou gival To mnAiko Tou CUVOAIKOU UTTEPKEilIEVOU @oprTiou dia

TO METPO £AAOTIKOTNTAS TOU £0APOUS NTTOPOUNE va UTToAoyiooups Tnv mapauoéppwon Ay svog

owAnva pe e§wrepikn didueTpo D

Ov=Awy/D=(6v/eb)*eb

O ouvreAsoTiS aopalsiag mou xpnoIlOTTOIOUNE (ETITPETTTOC OUVTEAEOTNC ao@alsiag) yia tov

utroAoyiouo civai 2.
Emeidn ta mAaortikd mapouoid{ouv epTTUaUO (Creep) N apxIKn TAPAuOPPwWaTr TWV TTAACTIKWYV
OWARVWY TTOU OQEIAETal OTA UTTEPKEIIEVA popTia mapouoiddel pia pikpn avénon pe Tnv mdpodo

TOU XpOvou.
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9. YINOAOIIZMOZ ANTOXHZ ZQAHNA ZE PH=H YINO THN ENIAPAZH EZQTEPIKHZ MNIEZEQZ
(BUCLING STRENGTH )

2TV MEPITTTWON TWV EUKAUTITWV OCWANVWY TO KPITAPIO yId TOV UMOAOYIOUO TNG AaVTOXNS
owAnva os pnén umo tnv emdpaocn §WTEPIKNG TMIECEWS givalr n udpoOTaATIKN) Tigon Tou
g§aokeiral amro rov uwnAo udarivo opifovra.

To uwocg tnN¢ oTnANG Tou £6APOUC TTOU UTTOPEI va TTPOKAAETEl pi§n TOU CwWARvA gival KaTrd TTOAU
peyaAurepo amré ro fdBo¢ mou ouviBwS TotrofsToUvVTal OI AYyWYOi UTTOVOUWV.

E§' dAAou 1O UWOC TNG EMIXWOEWS TTOU TTPOKAAEI TTAPAUOPPWOEIC MEYAAUTEPES ATO TIC
EMITPETTESC 5%-6% gival KaTa TTOAU UIKPOTEPO ATTO TO UWOCS TTOU TTPOKAAEI prién Tou owAnva.
Orav o owAnva umoornpi{stalr amo 10 £0A@YOC EMXWOEWS TOTE N Aavroxn Tou ortnv pnén
auédveral apkerd, avdAoya us tn ouon Kai Tov Babuo cuummiéosws Tou £6APOUG.

Csvika n avénon TnS avroxng givar T6G0 eyaAUTEPn 000 HEYAAUTEPOS gival 0 AGyO¢g ToU HETPOU
gAaoTtikornrag rou eddaeoug (EB) mpog 1o uétpo sAaotikornrag rou owAnva (Er).

(To BdBo¢ Tom00B£TNONS TWV MAACTIKWY CWANVWYVY UECA OTO £6a@o¢ Ocv TPEMEl va urrepPaivel
ra 15m).

Ia roug mapamavw Aoyoug Sev amaiteitTal ouvnlOwcs o0 UTTOAOYIONOS avroxns owAnva os pnén
utTo Tnv emdpacn e{WTEPIKNG TMIECTEWS.

To «buckling strength» rwv mAaoTikwv ocwAnvwy gésrdalerar oTnv TEPIMTTWON TOTOOETNONG OF
&dagpog ue uwnAé uddrivo opifovra n péoa oe morduid, Aipves K.A.ir kai Siverar amé tnv
g§iowon:

. Eu [s)
Pro™ 4(11 ,uz) erj

Pxo = «buckling strength» rou cwARva mmou romoblereitar uyéoa oro vepo (kp/cmz)

ErL = TO HETPO €AAOTIKOTNTAS TOU OCWARVA yId usydAa xpovikd SiacTiuara Karamovnong
(kp/cm?)

S = To mdyo¢ rou owAnva (cm)

M = O Adyoc¢ rou Poisson mou ornv mepirrwaon rou uPVC egivar 0,38 rou HDPE 0,4 .

2Tnv mepinmrwon Twv gAikogidwv ocwAnvwy 1o «buckling strength» diverar amé tnv e§icwon:

24-FE-1 '
l_ﬂz)’Dm3

Pio=
(

Orav o owAnvag umoompilsral amo 10 £6aPOC EMYXWOEWS, TOTE N avroxn Tou orv pnén
auédveral Aapkerd, avdAoya pe tnv @uUon Kai 10 Babué cuumiécsws Tou ddgoug. Msvikd n
auénon TNG avroxng &ival 1000 UEYAAUTEPN) 000 HEyaAUTEPOS &ivai o AGyog TOU UETPOU
gAaorikérnrag rou eddagoucg (Eg) mpog 10 pérpo sAaorikérnrag rou cwAnva (Eg).

2Tnv mepimrwon smouévwe mou Exouns TOTOBETNOon aywyou uéoa oro £6agog IoXUEl n
giowan:

Px1= Pko . fs

omou:

Pkq = «buckling strength»rou ocwAnva péoa oro édapo¢ karw amo Tnv emidpacn £§wWTEPIKNS
UdpPOOTATIKIG TMETEWS.

Pko = «buckling strength»rou cwARva yéoa oro vepo.

fs= OouvreAgoTn¢ TPOOTATIAg TOU CWARva.

ZYNTEAEZTHZ [TPOXTAZIAZ f, A ZOAHNEZ uPVC KAl HDPE
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MNiezH ME YMIIEZH XOPIZ ZYMINIEZH | ErKIBOQTIXMENOY ZE
AEITOYPIIAZ EAA®OYZ EAA®OYZ MITETON
3,2 3,0 15 4,0
4,0 2,8 12 4,0
50 24 1,0 4,0
6,0 2,3 1,0 4,0
10,0 1,2 1,0 4,0

TéAog 10 yeyovog 011 0 CwARvVAg MAPAUOPPWVETAI KATW A0 TNV EMidPACH TWV UTTEPKEINEVWV
popriwv éxel pia emidpaon oro «buckling strength» rou.

2& aurn Tnv mepimrwon 1oxuel n e§iowon:

PK2: PKO . fS . fa

ormrou:

fq= e€ivalr evag ouvreAsoTAC TAPANOPPWONS TTOU OTNV TTEPITITWON TTOU EXOUNE EAASITITIKA
mapauopewaon Tou cwAnva icourai le:

3
fo| 15

B (1+5)2

O ouvreAsoTtrc aopaAsiag yia 1o «buckling strength» rou owAnva diverar amé tnv e§icwon:

PKZ
Py

S =

Omou s 0 ouvreAsotng aocepalsiag, Pk2 n avroxn oc pnén tou cwAnva (Kp/cm2) kai Pw n
udpoaoTarikn 1TEaN ToU UdATIvou opi{ovra Tavw orov owAnva. H udpoaorarikn meon Siverai
amd tnv §ilowon :

Pw =y *Hw omou y 1o €18iko Bapo¢ Tou vepou kal Hw 1o uwog mavw amd rov mubusva Tou
aywyou OTO OTTOIO EUPIOKETAI 0 USPOPOPOS opIfovTag.

To BaBog oro omoio emepxeral pnén orav dev umrapyel udarivog opifovrag givai H = Pb/y omou:

7, =115 —\/PKz-EB

To Babog roroBsTnong oxi peyaAurepo Twy 15 p.
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lNINAKAZ YIIOAOrIZEMOY MAPAMOP®PQIEQN ZOAHNQN PVC ZEIPAZ 41
im 2m 3m am 5m 6m 7m 8m METIZTO YWOZ YAATINOY MEFIZTO
OPIZONTA BAOO3X
TOMOOETHEHS
$E NEPO (m)
De€ |Proctor NAPAMOP®QSH (%) Y.0. (m)
%
SLW | SLW |SLW 30| SLW | SLW | SLW | SLW | SLW [SLW 30] SLW | SLW | SLW | SLW | SLW | SLW | SLW SLW 30 SLW 60
30 60 60 | 30 | 60 | 30 | 60 60 | 30 | 60 | 30 60 30 60

85 | 353 | 555 | 328 | 4,30 | 3,63 | 437 | 3,82 | 434 | 394 | 432 | 404 | 431 | 410 | 431 | 413 | 4,30 9,0 85 | 75 | 84 5,2
110 | 90 | 1,75 | 2,75 | 1,63 | 2,13 | 1,80 | 2,16 | 1,89 | 2,15 | 1,95 | 2,14 | 2,00 | 213 | 2,03 | 2,13 | 2,04 | 2,13 | 10,6 | 103 | 97 | 102 5.2

92 | 1,39 | 2,19 | 1,29 | 1,69 | 1,43 | 1,72 | 1,50 | 1,71 | 155 | 1,70 | 1,59 | 1,70 | 1,61 | 1,70 | 1,63 | 1,69 | 109 | 10,7 | 10,2 | 10,6 5.2

85 | 3,89 363 | 4,75 | 403 | 484 | 424 | 482 | 439 | 481 | 450 | 481 | 457 | 481 | 461 | 4,80 5.9 55 | 48 | 54 35
125 | 90 | 1,89 | 2,98 | 1,77 | 2,31 | 1,96 | 2,35 | 2,06 | 2,34 | 2,14 | 234 | 2,19 | 2,33 | 2,22 | 2,34 | 2,24 | 2,34 7.0 68 | 64 | 68 3,5

92 | 1,50 | 2,36 | 1,40 | 1,83 | 1,55 | 1,86 | 1,63 | 1,85 | 1,69 | 1,85 | 1,73 | 1,85 | 1,76 | 1,85 | 1,78 | 1,85 7.3 71 | 68 | 71 3,5

85 | 4,08 384 | 501 | 427 | 512 | 452 | 513 | 4,70 | 514 | 4,83 | 515 | 4,92 | 517 | 498 | 518 47 44 | 39 | 43 2.9
160 | 90 | 1,07 | 3,10 | 1,85 | 2,42 | 2,06 | 2,47 | 2,18 | 2,47 | 2,27 | 2,48 | 2,33 | 2,48 | 2,37 | 2,49 | 2,40 | 2,50 5,7 55 | 52 | 55 2.9

92 | 1,56 | 2,45 | 1,46 | 1,91 | 163 | 1,95 | 1,72 | 1,95 | 1,79 | 1,96 | 1,84 | 1,96 | 1,88 | 1,97 | 1,90 | 1,97 5.9 58 | 55 | 57 2.9

85 | 4,09 387 | 504 | 434 | 519 | 462 | 522 | 482 | 526 | 497 | 529 | 508 | 532 | 514 | 534 | 47 43 | 39 | 42 2.9
200 | 90 | 1,98 | 3,10 | 1,87 | 2,43 | 2,09 | 2,50 | 2,23 | 2,52 | 2,32 | 2,54 | 2,40 | 2,55 | 2,45 | 2,57 | 2,48 | 2,58 5.7 55 | 52 | 54 2.9

92 | 156 | 2,45 | 1,48 | 1,92 | 165 | 1,98 | 1,76 | 1,99 | 1,84 | 2,00 | 1,90 | 2,01 | 1,93 | 2,03 | 1,96 | 2,04 5.9 57 | 55 | 57 3,7

85 | 3,88 369 | 480 | 417 | 497 | 4,46 | 503 | 4,68 | 509 | 485 | 515 | 497 | 520 | 505 | 524 6,2 56 | 51 | 55 3,7
250 | 90 | 1,89 | 2,96 | 1,80 | 2,34 | 2,03 | 2,42 | 217 | 245 | 2,28 | 2,48 | 2,36 | 2,51 | 2,42 | 2,53 | 2,46 | 2,55 7.4 70 | 67 | 7.0 3,7

92 | 1,50 | 2,35 | 1,43 | 1,85 | 161 | 1,92 | 1,72 | 1,94 | 1,81 | 1,97 | 1,87 | 1,99 | 1,92 | 2,01 | 1,95 | 2,02 7.7 74 | 71 | 13 3,7

85 | 3,89 3,74 | 484 | 425 | 505 | 458 | 515 | 483 | 525 | 503 | 533 | 518 | 541 | 528 | 547 6,2 55 | 51 | 54 3,7
315 | 90 | 1,89 | 2,97 | 1,89 | 2,36 | 2,07 | 2,46 | 2,23 | 2,51 | 2,36 | 2,56 | 2,45 | 2,60 | 2,52 | 2,64 | 257 | 2,67 74 70 | 68 | 7,0 3,7

92 | 1,50 | 2,35 | 1,44 | 1,87 | 1.64 | 1,95 | 1,77 | 1,99 | 1,87 | 2,03 | 1,94 | 2,06 | 2,00 | 2,09 | 2,04 | 211 7.7 74 | 7.1 | 73 3,7

85 | 3,89 3,78 | 489 | 434 | 514 | 472 | 529 | 502 | 543 | 526 | 556 | 544 | 567 | 557 | 576 6,3 54 | 52 | 53 3,7
400 | 90 | 1,00 | 2,97 | 1,85 | 2,38 | 2,12 | 251 | 2,30 | 2,58 | 2,45 | 2,65 | 2,57 | 2,71 | 2,65 | 2,77 | 2,72 | 2,81 7.5 70 | 68 | 69 3,7

92 | 151 | 2,35 | 1,46 | 1,89 | 168 | 1,99 | 1,82 | 2,04 | 1,94 | 2,10 | 2,03 | 245 | 2,10 | 2,19 | 2,15 | 2,22 7.8 73 | 7.2 | 73 3,7

85 | 3,93 385 | 496 | 4,46 | 526 | 490 | 546 | 525 | 566 | 554 | 583 | 576 | 599 | 592 6,2 52 | 51 | 51 3,7
500 | 90 | 191 | 2,99 | 1,88 | 2,42 | 217 | 2,56 | 2,39 | 2,66 | 2,56 | 2,76 | 2,70 | 2,84 | 2,80 | 2,92 | 2,89 | 2,98 7.4 68 | 67 | 67 3,7

92 | 1,52 | 2,37 | 1,49 | 1,91 | 1,72 | 2,03 | 1,89 | 211 | 2,03 | 2,19 | 2,14 | 2,25 | 2,22 | 2,31 | 2,29 | 2,36 7.7 71 | 71 | 71 3,7

85 | 3,94 391 | 502 | 458 | 538 | 508 | 564 | 549 | 590 | 583 6,2 50 | 51 | 49 3,7
630 | 90 | 1,92 | 2,99 | 1,91 | 2,45 | 2,23 | 2.62 | 247 | 2,75 | 2,67 | 2,88 | 2,84 | 2,99 | 2,98 | 3,09 | 3,08 | 3,17 7.4 67 | 6.7 | 66 3,7

92 | 152 | 2,37 | 1,51 | 1,94 | 1,77 | 2,08 | 1,96 | 2,18 | 212 | 2,28 | 2,25 | 2,37 | 2,36 | 2,45 | 2,44 | 2551 7.7 71 | 7.1 | 7,0 3,7
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MINAKAZ YIOAOrIZMOY NMAPAMOP®QIEQN EAIKOEIAQON ZOAHNQN PVC

im 2m 3m 4m 5m 6m 7m 8m METIZTO YWOZ YAATINOY METIZTO
OPIZONTA BAGOZ
TOMOGETHZHZ
>E NEPO (m)
ONOM |Proctor NMAPAMOP®QZH (%) Y.O. (m)
AIAM. |%
(mm)
SLW | SLW [ SLW | SLW | SLW | SLW [SLW 30 [ SLW 60| SLW | SLW | SLW | SLW | SLW | SLW | SLW | SLW SLW 30 SLW 60
30 60 30 60 30 60 30 60 30 60 30 60 30 60
85 290 | 451 | 2,88 | 3,69 | 3,38 | 3,97 3,75 4,17 4,06 | 4,36 | 432 | 459 | 453 [ 4,70 | 469 | 4,83 [ 24,2 20,6 | 20,9 | 20,4 16,8
600 90 150 | 2,34 | 150 | 1,92 | 1,75 | 2,06 1,95 2,16 | 211|226 | 224|236 | 235 | 244|243 | 251 | 274 | 252 | 254 | 250 16,8
92 1,21 | 1,88 152 | 154 ] 141 | 1,65 1,56 1,74 169182 1]180 | 1,89 [ 1,89 | 196 | 1,96 | 2,02 | 28,1 26,3 | 26,5 | 26,2 16,8
85 3,87 3,90 | 498 | 464 [ 542 | 521 576 | 571 8,1 6,3 6,7 6,2 6,1
800 90 1,89 | 2,94 191 | 2,44 | 2,27 | 2,65 2,55 2,82 2,79 | 299 ) 300 | 3,15 | 3,18 | 3,29 { 3,31 | 3,41 9,7 8,5 8,8 8,4 6,1
92 150 | 2,34 | 153 [ 193] 1,80 | 2,10 | 2,02 2,24 | 222|237 (238|249 [ 252 | 261263 | 270 10,0 9,0 9,3 9,0 6,1
85 3,84 | 597 | 3,93 [ 499 | 4,72 | 549 5,36 5,91 5,93 8,5 6,3 7,0 6,2 6,4
1000 90 1,89 | 293 | 1,93 | 245) 232 | 269 | 2,63 290 | 291|311 3,16 | 3,30 | 3,36 | 347 [ 354 | 363 | 10,1 8,7 9,2 8,7 6,4
92 150 | 2,32 153 | 1,94 | 1,84 | 2,14 2,09 2,30 231 | 246 | 250 [ 2,62 | 267 | 2,76 | 2,81 | 2,88 | 10,5 9,3 9,7 9,3 6,4
85 386 | 598 | 398 [ 505 | 483 | 560 | 554 8,5 6,1 7,0 6,0 6,4
1200 90 1,89 | 2,93 195 | 2,48 | 2,37 | 2,75 2,72 2,98 3,03 | 3,23 | 331 ] 345 | 355 [366] 3,76 | 3,85 [ 10,1 6,6 9,2 8,5 6,4
92 150 | 2,33 [ 155 | 1,96 ) 1,88 | 2,18 | 2,16 2,37 | 240|256 | 263 | 274 | 282 |291( 298 | 305 ]| 10,5 9,2 9,7 9,1 6,4
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