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6.1. FTENIKA — YITOXPEQJEIZ ANAAOXOY

ITATIKA A.E.Y.A.TN. ZeA. 2
Ymnpeoia Atroxéteuong




TEYXOZ ITATIKQN YMNOAOIIZMQN

YNOXPEQZEIZ ANAAOXOY

> To reuxog auro ouvraxOnke ue Baon tn ueAsrn AaAAa amo omou gxyouv AneOsi ol
OXETIKOI UTTOAOYIOHOL.

>  AmaQITEITAl EMAVEAEYXOC TWV OTATIKWYVY UEAETWY TOU TTAPOVTOC TEUXOUC yid TA SOUIKA
EKEIVA OTOIXEIQ TWV OTOIWV TUXOV Ol UEAETEC gxouv gKmovnbesr ue Baon
TAAdIOTEPOUS KAVOVIOUOUS (OKUPOOENATOS, AVTIOEICUIKO KATT)

> Oa egkmovnBouv (adamavwg yia Tnv Ymnpeoia) amd rov Avadoxo kai 8a sykpi6ouv
amoé tnv Ymnpeoia OAEC Ol amapaiTnTeS MEAETeEG mou Oev mepIiAaufavovral oro
TApPoOV TEUXOC (EVOEIKTIKA ava@epovral O1 E0APOTEXVIKES MEAETES, MEAETEC
avriomnpiéng OPUYNATWV aywywvVv Kdl avrAIOOTACIwWV, OTATIKOI KAl aVTIOEIOUIKOI
uUmmoAoyiouol avTAIOOTACIWV Kal OgueAIWONG Twv, OTATIKOI KAl AVTICEICUIKOI
UmoAoyiouol aywywv Kd@e &I00UG, UTTOAOYIOHOC EPHNATWV KAl OWHATWV
AyKUPpWONS wlnTiKkwv 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 oOIKICUWV-ATToxeTeUOEIC” EKOOOeic M. Mkioupdag.

Karl -Klauss Imhoff :"H amoyérsuon rwv moAswv kai emeepyacia twv vypwv

amoBAnTwv”" T.E.E. 1992.

4. T.K6AAia : "Amoxereuoelg, Eykaraordosic KaBapiouou Auudrwy - ArroBARnTwv”.

5. MeAérn Eduyiavrikwv épywv mepioxng llarpwv kai amoppurravrikwv 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 ammox£Tsuong dmo TTAACTIKOUS
owArnveg”.

7. Prospectus EAAENIT : "XwARveg 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” Ekdooeig Aol
Kupiakidn Ocooalovikn 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. ZTATIKOI YINMOAOIIZMOI

CWANVWY OTTé TTPOKATACKEUAOHEVOUG TOIHEVTOOWANVEG

2TATIKA

A.E.Y.A.TN.
Ymnpeoia Atroxéteuong

2el. 4
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NMEPIEXOMENA TEYXOYZ ZTATIKQN YMOAOTIIZMQN

Mevika

Katnyopleg cwAnvwv

Tpotrol TOTroBeTNONG CWANVWYV

YAIKO KOITOOTPWONG - EYKIBWTIOMOU - ETMIXWONG

QopTia

2TATIKOG YTTOAOYIGHOG TOIMEVTOOWANVWYV

MvakKeg QOPTIWV Kal EAEYXOU TOIMEVTOOWANVWYV

ITATIKA A.E.Y.A.TN.
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A. TENIKA

1. ANTIKEIMENO

1.1. 2710 TEUXOC QUTO Yyiverar 0 OTATIKOS UTTOAOYIOUOS TWV AywywVv armmoxérsuong
ouBpiwv Kar Auudrwv Kai AAAwv SOUIKWYV OTOIXEiwWV TOU Epyou.

1.2. O OTATIKOS UTTOAOYIONOC TWV TOMOOsTNUEVWY OE OpUYyNd (N EMIXWUA ) AYWYWV
omoiaodnmore SiAToung Ao TPOKATACKEUAOUEVOUS OWANVES AITOOKOTEI OTOV
TTPOCEYYIOTIKO TTPOOOIOPICUO TOU EAAXIOTOU Kal TOU HEYIoTOU BABOUC evOIAEOWS TWV
omoiwyv pmopouv va romrofsrnOouv e acpdisia (dnAadn xwpic pnén twv cwiAnvwy n
HE AVEKTH TaAPAOPPWOn TOoUS), avaAdyws Twv ouvOnkwv opuyuarog, édpaong Kai
EYKIBwWTIOUOU yIa KdBe €idog kal karnyopia aywyod. BAaoikeS mapaueTpol sivai :

e H owoarn emAoyn e1doug kai karnyopiag cwAnva

e Howorn edpaon rou

e H owortn emiAoyn Tumou syKIBWTIOUOU, 1) CWOTN KAl EMIPJEANUEVI) EMIXWON KUPIWS
otnv {wvn ToU aywyou, n gmAoyn KAataAAnAKwy UAIKwWYV Emixwong

e Htnpnon rwv odnyiwyv yid TNV avacupon Twv avrioTnpIiSEwvV

e H mapouoia n un udpogopou opilovra

1.3. INa aywyoug¢ pgyaAng SIAUETPOU Kal yid XUTOU &£l TOTTOU AYWYOUS MEYAANg
olaueTpou amo OmAIouévo OKUPOSEUA O UITOAOYIONOS TPTTElI va  YIVETAI lE
AeTITOUEPEDTEPN AVAAUCTT) E XPIOT TIEMEPACUEVWY OTOIXEIWV.

2. NMAPAAOXEZ ®OPTIZEQN

O1 Bauuévor owAnves déxovralr tnv dpdon kair tnv avridpaon Tou e8dpoug. AUuTéC ol
duvaueigc éaprwvral oTeEvd amo TNV @UON Kai TNV CUUTTEPIPOPA TwWV CWARVWV
AMMOXETEUOTG, ATTO TIC YEWTEXVIKES TTAPAMETPOUS TOU £0APOUSC KABWS KAl TA TOIXWHATA
Kail TIC ouvOnKeg TOTT00sTNONG TWV CWANVWV (ETIXWOT), EYKIBWTICHOC KATT.) .

AauBdvovrar urr'éyn, Kkard mepimTwon, Ta MApakdrw @opria . Kara mepimrrwon £mong
6a AauBdvovrai urr'dyn o1 SucuevéoTEPOI CUVOUACUOI

H kdrakopuen mmison Twv YWUATWY Ao TnV Emixwon.

H kdrakopuen micon mou o@s&idsTal ora Kivntd @opTia odIkd gopria i pyoviuda n
gpyoraiakd (pec) popria . O1 SpdosiS KUAIOGUEVWY QPOPTiWV avrioToiYoUuv OTO TTIO
duouevéc auotnua @opTtiwv emnpsaldpgvo amoé  mAPAuETPoUS  SUVAuIKAS
MeyioToTToinoNC.

Moviua popria (idia Bapn, emiKaAUweIg, eMevBUOTEIS)

®Popria H/M e§ommAiouou

lMicon psuoTwy - Bapog pEUCTWV.

00noeigc yaiwv kai eAacTikn avridpaon eddegoug (omou amairodvrai)

YdpooTarikég mETEIS

Popria oiIouoU (A0 TISC KATAOKEUES Kal TIS TTPOOOETES SUVAUIKES WONOEIS vEPOU
Kai £5apoug)

e @opria avwong

e PopTiIoEWYV ATTOI OEPLOKPATIAKES SIAPOPES.

a ra @opria ogiopou AauBdvovrar umrown ol diarageiS TOU ICXUOVTOS AVTIOEICUIKOU
KAVOVIOUOU yIa TNV TTEPIOXT TOU EPYOU KAl YId KATAOKEUES ouvnBoug omoudaioTnrag.
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3. IZXYONTEZ KANONIZMOI - MNMPOAIATPAGEZ

O1 owAnveg kai 1a gv yevel UAIKa Ba sival ouppwva ue 1is Texvikes Mpodiaypapss g
peAetng. MNa tov oxediaoudé Kai UTTOAOYIOHOC TWV KATAOKEUWV dITo OTTAIouévo
okupodsua 0a spapuolovrai ol Ioxuovrec EAAnvikor Kavoviouor kai lpodiaypapss
KdI £QOOOV KATOIO avTIKEiINEVO dev KAAUTTTETAI amo autoug Ba xpnoipoiroiouvral ol
éevol Kavoviouol pysra amé ocuuewvn yvwun tng Ymnpeoiag.

|4. YMNOXPEQZEIZ ANAAOXOY

2Tnv mEPITITWAT KATA TNV OTToIAV KATa Tnv xapadn Tou aywyou amo Tnv YImnpeoia mi
TWV TTPOOKOUIOOEVTWY amro Tov Avadoxo Kara nNKog TOuwV n Kara tnv SidpKeia tng
KATAOKEUNG TAPACTEl AvAyKI) va TOTTOOETNOgI KATTOIOS AywyOoS AITOXETEUDN S o€ Babog
OIaPOPETIKO QUTOU TNG MEAETNGS I OE SIAPOPETIKO TTAATOSC OPUYHATOS TOTE O Avadoxo¢
ogeiAel va umoBalAAer atnv Ymnpeoia mpog EyKPION TANPWS AITIOAOYNUEVI TTPOTACH)
META TWV avayKaiwVv UTTOAOYICHWYV yid TNV AOQAAn TOTTO0ETNON TWV OWANVWYV.

Opoiwg 0 Avadoxog sIval UTTOXPEWNEVOS va UTTOBAAAEI TEUXOC UE TOUS AmapaitnTous
OTATIKOUG UTTOAOYIOUOUS yIa OTToIadNTTOTE VEA KATAOKEUN TPOKUWElI avaykn va
KATAOKEUAOTEI KATA TNV TTOPEIA TOU EPYOU N Of MEPITTwOn oofapns allayng
dlaoracswv, UAIKwvV K.A.TT. omoioudnmore SOMIKOU TUNMATOS TO O1rolo mpoRAsmerail
oTnVv ugAEmM.

2€ TTEPITITWON KATA TNV OTTOIA K TWV EPYACTNPIAKWY SOKIUwV amodeixOsi ori o Babuog
OUUTTIEGNG TOU UAIKOU ETIXWONG TOU OPUYMATOS &ival HIKPOTePn Tou 95% kara
PROCTOR rore mepav kai ave§aptnTws Twv AAAwvV MPORBAETOUEVWY KUPWOEWV OE
Bapog Tou Avadoxou TouToS ummoxpeouTal ommwg amrodeiel ue faon tnv ugbodoAoyia
Kai TiC mapadoxes TNG Tmmapoucas MEAETNG OTI yiad TOV OUYKEKPIUMEVO Pabuo
OUNTTUKVWONG O&V upiaTaral KIvOUVOS aoToXIaS TOU Aywyou. XTnV TTEPITITWON KATd TNV
orrolav KAaradEIXTEI OTI UPIOTATAI TETOIOS KIVOUVOC EITE AOyw KAKNS CUNTTUKVWONS N yia
omoiadnmore dAAn airia, o Avadoxog sival Urreubuvog yia TV amoKaraoTacr ToU UE
gubuvn, ppovrida kar damavn Tou.

Noyw rtwv aldaywv orou¢ Kavoviououg (Zkupodsuarog, AVTIOEIOMIKO K.d.) O
Avadoxog umoxpeouTal, xwpIS Kauuia mpoobsrn apoifin n amol{nuiwon n damavn va
EA€ySel TOUC OTATIKOUG UTTOAOYIOUOUS TWV XUTWV ETTI TOTTOU AYWYWV TNG HEAETNS UE TNV
Xxpnon twv vewv Kavoviouwyv. Tuyov au§non Twv SIaTouwv TOU OKUPOSENATOS 1) TOU
omAiouou Ba mAnpwOer orov Avadoxo ue TiS avTioTOoIXES TINES povadag Tou TipoAoyiou.

|5.BAZIKEZ KATEYOYNZEIZ

MNa rnv avénon tng avroxnc Twv TOMOBETOUNEVWY OE OPUYNd Aywywv ToU OIKTUOU
amox£éreuong givar KaBopIOTIKES OI TAPAKATwW OIATIOTWOEIS KAl CUNTTEpdouAra ol
omoisc mpémel va AauBavovrai cofaporara um'own 1600 oTov OXESIACUO 00O Kai
OTNV KATAOKEUN Kal TiAswn Tou épyou:

Q{> To UAIKO TOU £6a@POUS KOITOOTPWONGS KAl EYKIBWTICUOU dAAa kal TEAIKNG EMIXwWOnNS
TPETTEI VA Eival KUPIWS N OUVEKTIKO £0APO¢ e KAAN KOKKOUETPIKN SiaBabuion.

Q{> H ouumison tou gdagoug va cival yia kabs g1do¢ edapoug TouAayiorov 95% kara
PROCTOR.

Q{> To orevo Opuyua emidpd OsTika ornv  avroxn Twv aywywv. Touro Ba mpémei
BePaiwg va ouvutroAoyioTei e TNV avdykn aceaAsiag kai Aveongs Kard rnv spyacia.

ITATIKA A.E.Y.A.TN. Zeh. 7
Ymnpeoia Atroxéteuong




TEYXOZ ITATIKQN YMNOAOIIZMQN

Q> To eAdyioro Bd6og KaAUwewg yia owAnves ue diauerpo péxpr 0.80m givar 0.80m kai
yla peyaAutepes OIQUETPOUS TOUAdYIOTOV ico pue 1NV OIGUETPO TOU aywyod.
Zuviordrar mavrwg A6yw twv aBeBaioritwv va AduBdverai wg €AAYIOTO aVEKTO
Bd6o¢ kaAUwewg yia 6Aoug TOUS OWANVES (EUKAUTITOUS Kai AKAMTITOUS) KAl yia
OAgg 1ig Srauérpoug 1o Bdbog Twv 0,70 - 0,80 m. Mavw armo ra gAdyiora aurd Baén
mpémel va Aaupdvovral omwodNmorTe mMPOCclsTa uéTpa. Xe Kauuia mepimrwon o&sv
TromoBsrouvral mAaoTikoi aywyoi og BABo¢ usyaAurepo twv 15m. ZTnv mepimrwon
YPOAUUWYV TPAivOU KAl agpodpoiwv To €AAXIOTO KAAUWewS mpemel va Eival
H>1.50*D kai omwodnmore H 100 i usyaAurepo twyv 1.20 m .

Q{> Ta mAaorika uAika mmapouagida{ouv pe v mApodo ToU XPOVOoU TO PAIVOUEVO TOU
EPTTUOOU (Creep) Kal TOUTO MPETElI va AngOci utr'dwn ornv kAoyin TIUAS TOU HETPOU
EAAOTIKOTNTAS TOU aywyodU.

Q{> H smppon tng avriotnpiéng Kara tnv eaon g avacupong Tng ival onuavrikn Kai
TTPETTEI vd TNPOUVTAI TA [IETPA TTOU TTEPIYPAPOVTAI TTAPAKATW.

Q}Zoﬁapé, TEAOG, POAO OTNV CWOTH CUUTTEPIPOPA TWV AYwywv EXEl n €6paocn Tou
aywyou n omoia mpEmel vd yiveral o€ eMiTedn owoTd SIAUOPPWUEVN ETIPAVEIQ,
XWPIic TETPEC K.A.T.

|6. NMPOZOETA METPA IN'A AY=HZH THZ ANTOXHZ TQN ArQrQn

2Tnv mepimMTwon Kard rTnv omoia O OTATIKOS UTTOAOYIONOC TTOU aKoAouOsi
karadei§el wS ATmaAyopEUTIK TNV TOTTOOETNON CUYKEKPIUEVOU Aaywyou oTo £miOuunto
Babog mpémei:

Q{>va g§eraocBei ek véou n avroxn ToUu aywyoU HE TAEOV OCUUTTUKVWUEVO UAIKO
EMYWOEWS.

Q{>va g§etagBei n duvarornTa KATAOKEUNG OTEVOTEPOU oOpuyuarog (sav Befaiwg
urrapxel SuvaréTnTa pyaociasc o€ AUTO TO OTEVOTEPO OpUyHA [E AoPaAn Tapapovn
Kal epyacia Twv gpyaousvwy ) Kal va EMAVEESETACTEI N avroxn Tou aywyou yia
ouvelnKn oTeEVoU OpUyUATOG.

Q{> va yivel emAoyrn dAAou ocwAnva amod 1610 UAIKO dAAa usyaAurepng avroxns
Q> va yivel emiAoyn dAAou cwAnva amo aAAa vAika .

Q{> va eykiBwrioTei 0 aywyog e§'oAokArjpou og okupodeua.

Eivar pavepo Or1 o1 SUo TEAEUTAIES TTEPITITWOEIS ATMAITOUV yIA TNV €mMIAoyn TNG MIAS 1)
NG AAANG OUYKPION OIKOVOUIKWY KUPIWS O£OO0UEVWV KAl TEXVIKWV XAPAKTNPICTIKWV
Kai duvarornTwy.

ZnUEIWVETAl OTI yiId TOV UTTOAOYIOUO OTNV TEPITTWON EMEVOUCNE TWV AYWYWV UE
okupodsua e§'oAokAnpou dsv AauBaverar umr'éwn n avroxn tou cwAnva kaooov Ta
@opria avaAaufavovral e 0A0KANPoU arré T0 KEAUPOS TOU OKUPOSELATOG.
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|7. MEGOAOAOTIA

|| Duon Kai xapakTnpIoTIKd cwAnva

duon eddapoug
2uvOnkeg romrobérnong

| Ywog emixwong | |
|
|

| lMapougia uréysiwyv vepwv | I'Ipo)c\rG:oplapég
UTTOAOITTWV QOPTIWV

Mpoodiopiouds Twv PopTiwv |
smiywong |

MovreAomoinon Twv aAAnAsmidpdaoswv
owARvo¢g-eddgpouc

YmoAoyioud¢ Twv mapapoppwoswv
KAl TwWV TTIECEWYV OTA TOIXWHATA

Kpiripia sAsyyou twv
owARVwv

EmaAnOsuon Twv owAnvwyv
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B. KATHIOPIEZ ZQAHNQN

1. EYKAMMNTOI - AKAMIMNTOI ZQAHNEZ

Avdloya pupg TNV akauyia Kar TNV  TAPANOPPWOINOTNTA  SIAKPIiVOUNE TOUG
TTPOKATAOKEUAOUEVOUS OWANVES TOU  xpnoiyomoiouvralr ouvilwe ora épya
AmoxXETEUONG OF:!

e Akaumroug (rigid) owAnves (m.x. TOIMEVTOOWANVES, QUIAVTOTOIUEVTOOWANVEG,
XaAuBdivor k.a.)

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

Zuugwva pue o FASCICULE 70 n raivounon yiverair us tnv mapdueTpo TouU KpITnpiou
akauwiag RIG omou:

e RIG>0 ZwAnvag OswpoUusvos AKauTToS
e RIG<=0 2ZwAnNvag BswpoUuevog sUKAUTITOS

Opidci1 8¢ wg kpitnpio akauwiag RIG 1o pysysog :

Es METPO gAaoTikoTnTag £8agpoug
RIG = 8 (1-V) ras/Es - 0.1 Eti pueTpo gAaortikornTa¢ ocwAnva
(BpaxurmrpoBeouo)

Vs Aoyog Poisson

ras; EI0IKN aKauwia SAKTUAIOU
ras;=Et;*1/Dm ) poTtrn adpaveiag diarouns cwiAnva

Dm peon diapeTpog ocwAnva

Ao dmrown avroxng Ta Kpitripia oxe61aocuou Twv cwAnvwy givai :

e [@a roug akaurmroug nj avroxn o€ Bpaudon (sivar oxediaouevol va dsxovral oAa Ta
QopTia xwpIS va 6pauvovrai) ue eAaxiorn duvarornTa TAPAUOPPWONS OTOUS
OITOIOUS gAgyxOVTal Ol AVATTTUCGOOMEVES TaaelS. OI aKAauTITOl CWANVES Ao OTATIKI)
amown avnKouv OTNV KAarnyopla Twv "KUAIVOpIKwV KEAuQwvV" Kal Aoyw Tng MIKpNS
ouvnOlwg TIUNg ToU Aoyou SIAQUETPOU TTPOS TTAXOS TOIXWHATOS KATraraooovral ora
"rayea KuAIivopika keAupn" ue pgyain duoxepsia akpifougs oTarikng mAuvong

o Ta & TOUC €UKAUTITOUS N UEYIOTN ETTITPETOUEVN TTAPAUOPPWON (EXOUV OXEOIAOTEI
WOTE KaTw Aamo PopTion va TAPAUOPPWYOVTAl UEXP! EVA ATTOOEKTO TTOOOOTO TNg
OIaUETPOU TOUS XwpPIS va Bpauvovral) kai n avroxn o€ pnén umo tnv smidpaon
e§wrepikng micong (udpoararikng) 1o Asyouevo "bucling strength"

MNa aywyoug suaioBnroug ora @aivousva Komwong kai diappong omwg &ivar ol
mAAoTIKOI aywyol gival amapaitntn n yvworn Twv XAapakKTnpIioTIKwv Kafgs karnyopiag
(oeipag) ocwAnvwy. Emonuaivouus edw ISIQITEPA OTI PAIVOUEVA EPTTUCOU KUPIWS UAS
avaykalouv va SIaKpPIVOUUE SUO XPOVIKES OTIYUES VIO TOV EAEYXO TwV aywywv dnAadn
TNV otnyun evapéng mng mepiodou {wng Tou gpyou ( Bpaxumpobsoun avriueTwITIonN) Kai

TNV XPOVIKN OTIyun toU TeAouS TS weeAiuns {wng tou gpyou ( HakporrpoBsoun
AVTIUETWITION)
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OPAYZH AKAMIITON kai [MTAPAMOP®QOZH  AAAHAENIAPAZH XOAHNQN- ErKIBQTIZMOY
EYKAMIITON ZOAHNQN

EYKAMITOI AKAMITTOI EYKAMITOI AKAMITTOI
(FLEXIBLE) (RIGID) (FLEXIBLE) (RIGID)

FlE"ﬂ'!.'.l‘..‘

IAIO BAPOX ' BAPOZX NEPOY
(veparog
owAnvag)

Ring deflection in a
llexible pipe

2rsina

NAPAMOP®QZH ko1 ®OPTIZH EYKAMITQN ArQrQnN
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2. MEGOAOI YMOAOrIzMOY

O1 ugBodoir mou gyouv avamruyxBel yia TOvV UTTOAOYIONO EIval OPKETA ATTAEC Kai
TTPOOEYYIOTIKEC AOYyw TNG EAAEITTOUS YVWONS TOU [NXAVICHOU QOPTIONG.

la Tov UTTOAOYIONO TWV AKAUTITWY CWANVWY Xpnoigorrouus edw tnv pe@odo Marston
n omoia sivai Kkai n mAgov diadsdouévn kai mapadekrn péBodog. H usBodog Marston
omwg  mepiypagerar  oto"GRAVITY  SANITARY  SEWERS, DESIGN AND
CONSTRUCTION" twv A.S.C.E. kai W.P.C.F. gival yevikng Hope@ns kair spapuolerai
yia OAsC TIC TEPIMTTWOEIC AYWYWV, TPOTTOU TOTTO0ETnONSG TWV (OpUyud, ETiYwua,
onpdyya KAm.) kai yia 0A&¢ TiIC SIATOUES OPUYMATWV.

Na rov umoAoyiouo TwWV TAPANOPPWOEWY TWV EUKAUTITWYV AYWYWwV XProigoTtroigital
&ire o tpomrorroinuévog rummo¢ SPANGLER - IOWA egite n uye6odog GAUBE.

Ymapyouv &mong dAAa S&gv avaAuovral OTO TTAPOV TEUXOS N YAAAikn ue@odog
FASCICULE 70 ka1 n yepuavikn (ATV A 127)

2wAnves nuisukaumrol 8gv ocuumepiAaupavovralr OTo AVTIKEINEVO TOU TTAPOVTOC
Teuxoug Kai dev géeralovral . Emionuaiveral oywg OTI ICXUEI KAl yia aurtoug n 1dia
HEBoSoAoyia.
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. TPOMNOI TOMNOGETHZHZ ZQAHNQN

|1. TPOMOI TONOGETHZHZ

Q{> Tomro6sTnon os opuyua (trench)
Q} TomoBetnon oc emywpa (embankement)
Q{> Tomo6sTnon os onpayya (TomoOsTnon xwpIg EKoKAPn)

Q} TomoBsTnon o€ UTTOCTNPIYMNATA KAl AAAOI TPOTTOI

Classification of construction conditions for
determination of loads on sewer pipe

|
| | ]

Trench' Embankment

l
l l l
l j Positive 1 Zero 1' Negative
I nrnlnftnf\q -,‘;'—-".‘_“;-“"I'IPJ' ""”m.!,"g‘:?""'?

. 1
il i i “ .Il S T

..=] l]

e Top;nat%rm '”T _ :"T
ral groun op =Top ™ - - =| | Top nat
. @bonkmem embankment| |embankment | | embankment groun

Bockfil

e

Top Top Top
natural natural natural

ground ground ground

fill
op natural

_-__J ground

] . . .
8y within required limit, otherwise sewer pipe is positive projecting

OPYIMATA POSITIVE ZERO NEGATIVE INDUCED TUNNEL

(a) To opuyua umopel va gxel :

o Karakopuea toiywuara n

o KekAiyueva roiywpara oro ouvoAo Toug n
OTO avw TUNMA ToUS N

e XuvOern (yia TOTOBETNON TTEPICTOTEPWYV TOU
gvog owAnvwyv) diaroun.

Mmops1  emiong 710 OpUYNa va  Eival
avTIOTNPIYMEVO I} OXI.
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(B) H romoBsetnon oc smixwua SIAKPIVETAI OTIS TTAPAKATW TTEPITITWOEIS (EMIONUAIVETAl
oT1 Aoyw TnNG eAAsIwng aAvrioTOIXWV E€AANVIKWV OPWV KPATNOAUE TNV AUEPIKAVIKN
opoAoyia) nroi :

e Positive projecting pipe : Tomo@stnon ToU OCwAnva oOTO0 QUOIKO £56APOC Kai
KATAOKEUN EMYWHATOS TTAVW ATT6 QUTOV

e Zero projecting pipe : Tomo@sTnon ToUu owAnva o€ OpUYNA HEXPI TNV KOPUPN TOU
KdI KATAOKEUN EMIXWMATOS TTAVW ATTO AQUTOV

e Negative projecting pipe : Tomo@sTnon Tou ocwAnva os opuylua UEXPI ETAvw Ao
TNV KOPU®n TOU KAl KATAOKEUN EMIXWUATOS Tavw amo aurov. Ooco ugyaAurepn n
amooTacn ToU XEIAOUC TOU OPUYNATOC EMAVW ATTO TNV KOPU@In TOU OwWAnva 1o00
HEYaAwvouyv ol duvaueis TpIfng mou avakoupi{ouv ToV aywyo.

e Induced trench pipe : Eidikn ue@od0g To1moBeTNONg N OTOoId XPIOCIUOTTOIEITAl
TTPOKEIUEVOU vd UEIWBOUV TA POPTIA TE AywyO EVTOC EMXWUATOS auvnlioTra
peyadou uwoug. Apxika sykalioraral o aywyog wg "positive projecting” kar atnv
OUVEXEIA KATAOKEUAJETAl TO ETTIXWHA EWS TTAVW ATTO TNV KOPUPN TOU owAnva Kai
ouuTTUKVWVETal TEAsIa. Ev guvexeia eva opuyud 1610U TAAroug pe Tnv e§WTEPIKN
SlaueTpo Tou owAnva okaferal Kareubeiav mavw amo Tov aywyo ewg (1) mAnoiov)
NG Kopueng Tou. To OpUyud AUTO EMIXWVETAI UE CUMTTIECOTO UAIKO.

2& TEPITITWON TTOU TO TTAATOC TOU OPUYHATOS MEYAAWCTEI ONUAVTIKA (i} AVTIOTOIXA TO
Babog romrobsTnoNg givai UIKPO OE OXEON TO TMAATOS) TOTE Bswpoupe (OMWS avaAurika
0a s§sTacoups Tapakarw) ori 0 owAnvag gxel TomoBeTn6sr o emiywua (i kara aAAn
opoAoyia og "mAaru opuyuda” ) Kai EMAUETAI UE TOV AVTIOTOIXO TPOTTO.

|2. ZYNOHKH OPYIMATOZ - EMIXQMATOZ

H romoBstnon tou aywyou otg "orevo” opuyua n "mAaru” opuyua n emiywua mopa
onuavrika ornv avroxn tou aywyou. H smdpaon aurn gvromlerar otnv emidpaon
TwV OIATUNTIKWV OUVANEWV TWV TOIXWHATWY TOU OPUYHATOS N TWV TAPATAsUpwY
EMIPAVEIWV YEVIKOTEPA . 2TNV TMEPITTITWON " OTEVOU OpUYHATOC " OI SIATUNTIKES AUTES
Suvapeig 1pIBNg emidpouv guvolka 3ioTi Asitoupyouv avrifsra ue Ta gopria yaiwv. Kara
YEVIKO Kavovd ol aywyol ( Kal KUpIWS Ol AKAUTITOI) EXOUV HEYAAUTEPN akauyia amod 1o
mepIBailov 6apog¢ Kai Oa @EpPOUV TO OUVOAO TwV £§ACKOUNUEVWY QPOPTIWV £AaV O
EMIXWOEIS TIS TTAEUPES TOU TTUBUEVA BEV EXOUV UTTOOTEI CUUTTUKVWOT).

AvriBsra os " mAaru opuyua " n emiywpua or kabi{nosic Tou §wppaxiou ToU aywyou
EIVAl ONUAVTIKA UIKPOTEPES TWV KABI{NOEWV TOU UAIKOU EMIXWONGS TTAPATTAEUPWS TOU
aywyou UE ATTOTEAEOUA OTISC ONUIOUPYOUNEVES KATAKOPUPES EMIPAVEIES 0AITONTEWS va
dnuioupyouvrai duvaueis TpINS o1 omoies mipopTi{ouv TPOOoOTWS TOoV aywyo. Zmv
OswpnTIKN TEPITITWON KATA TNV orroiav 10 £5a@og SImAa amé rov aywyo kabifavel ica
ME autov &gv Oa siyaue dnuioupyia mIQaveiwv oAiIolnons Kai o aywyog¢ 6a speps
aKpIBwWE TO POPTIO yaIWV .

Eav ouwg o1 kaBi{nosic Tou e6AQOUS TTASUPIKA TOU owANva gival UEYAAUTEPES AUTWV
ToU £§WPPAXIOU TOU OCWANVA TOTE AUTOC EMIPAPUVETAI UE CUUTTANPWUATIKA QOPTId.
AVTIOsTWE £av 0 CWANVAS UTTOXWPEl TTEPICTOTEPO ATTO TO TEPIBAAAOV £5aPpOog TOTE OI
AVATITUCONEVES SUVAEIS TPIBNG OTIC EMIPAVEIES OAIOCONTNS SPOUV AvaKOUQYIOTIKA yid
TOV aywyo.
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Top of embankment

Plane of equal settlement
Ll_l — __] ——-
i f

J Shéor increment,
{ octs downword

1

s+~

He
1
fe

4
when
Sm+ SPSr+ & b

«and vice versa ! Critical
‘( plane
[ O

Vimey

: —
Side fill Natural ground/ \;,

surface

~— = ——Initial elevation H=0
Final elevation

TONOOGETHZH ZE ENMIXQMA
(POSITIVE PROJECTION)

Top of embankment

© -Compressible backfiil = " -

- __4 —_ —_—— Top of stage
b | Stearing ferces induced construction
/s + 4,/ by settlement compacted fill
H=H4p'By - .
4 SgaSfrdp *
1 {  Natural ground Trenchdug in
— = —— it— —-—— - compacted fill

Induced trench

TOMNOOGETHZH ZE EMIXQMA TOMNOOGETHZH ZE ENMIXQMA
(NEGATIVE PROJECTION) IND(UXED TRENCH)

H ouvlrkn opuyuaro¢ mpoodiopilsrai pye BAaon tov AGyo UWOUS EMIXWOEWS TOU
aywyou mpog¢ mMAArog opUyuarog (ornv oTabun NS Avw yevETEIPAS TOU aywyou).

2TNV OUVEXEIA AVATTTUOETAlI AaVvAAUTIKA O TPOTTo¢ Olakpiong "orevou” opuyudarog pE
"mAaru” opuyua (smiywua) . ESw yia pia mpwrn mPooEyyion Bswpouus 0TI 0 aywyog
givar romoBstnuévog o0& ouvOnkeg "orevou opuyuarog” Orav ioxuel pia Amo TIC
TAPAKATW OXECEIS !

e B<2D kaiH>1,5B B : Bafog smixwaong Tou aywyou
e 2D<B<3DkaiH>35B D : d1aueTpog Tou aywyou

Ze KAOs dAAn mepimrwon O@swpoUpe OT1 Exouus "mMAATU” Opuyua Kal O UTTOAOYIOUOS
YIVETal WG EmMYwua "positive projecting” U Tov TPOTTO TTOU TEPIYPAPETAI TTAPAKATW:

2Tnv ouvexela Ba avaQeperal n ouvlnkn OTEVOU OpUyNAToS Kal oav ouvlnkn "T" n 8¢
ouvénkn wAariou opuyuarog n EMIYwUATOS Kai oav auvlnkn "E”".
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3. TYNIKO NAATOZ OPYITMATOZ |

To mAaro¢ TOU OPUYNATOC UETPIETAI TTAVTA OTO EMITTES0 TNG Kopuengs Tou owAnva. (MNa
ouvlseTeC SIATOUES TTEPIYPAPETAl TTAPAKATW OE AaAAo kepadaio n us6odoloyia mou
akoAoubsirai)

Amo tou¢ Eupwrraikoug kavoviououg SIvovral yid TO amapoITnTo AayioTo mAATog
opUYyuATOS O TTAPAKATW SUO TTIVAKES:

e [IAarog¢ opuyuaro¢ ouvaprnosil faboug aurou

Babog¢ opuyuarog (m) EAayioro mAaro¢ opuyuarog (m)
< 1,00 OEV UTTapxEl EAAXIOTO OPIO
1,00<H =<1,75 0,70

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

4,00<H 1,00

e [1Aaro¢ opuyuarog cuvaprnoel SIAQUETPOU AywWyou

Ovopuaaortikn diaueTpog | AvrioTnpi{ousvo Mn avriornpi{ousvo opuyua
aywyou (mm) opuyua
(mm) B>60 poipwv B =< 60 uyoipwv
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 e§wrepikn SIAUETPOSC TOU Aywyou Kal 3 n ywvia TOU TPAVOUS TOU
opuyuarog wg mpog tnv opi{ovria eubsia.

To mAdro¢ opuyparog mToU TPOKUTITEI ATTO TOV OUVOUAOHO TWV AVWTEPW TTIVAKWYV
TPOTTOTTOIEITAl avaAoyd UE TIC EMITOMIES OUVONKeS Kai Tnv peBodoAoyia epyaociag.

Emonuaiveral maviwg ori To cuufariko mAarog opuyuarog kabopidsrar ora oxedia ng
MEAETNC yIa KabBe 1606 Kai SIAUETPO AywyoOU.

|4. EMIAPAZH ANTIZTHPIZHZ |

ASyw Twv moAAamAwy pe86dwyv Kai UAIKwV TTOU XpnOINOTTOIoUVTAl I TNV avTioTHPISN
TWV OPUYNATWV YEVIKEUOEIS yia Tnv Si1adikaoid mou 8a mpémel va akoAouBnbsi worte va
unv auénBouv ta @opria orov aywyo civai emikivouves kai aféfaisg. XTov OTATIKO
gAgyxo TOU owAnva emdpouv o TPOTTOS Avdoupons TNS avrioThpi§énNs Kal To0 CXETIKO
maxo¢ aurng oc oxéon pe tnv O1aBéoiun améoTaocn avdusoa oTov aywyo Kai tnv
avrioripién.

Zuppwva pe tnv ue@odo FASCICULE 70 ornv mepimrwaon tomofstnong avriotnpiéng 1o
puerpo  EAaorikornrag¢ Twv  yaliwv KAl dAAOI  OUVTEAEOTESC  TPOTTOTTOIOUVTAI
avriKaBIOTWEVOI UE TO YIVOUEVO TOUS ETI AVTIOTOIXOUS MEIWTIKOUS OUVTEAECTES
MIKPOTEPOUS N 1I00US TNG povadag. AauBavovrar s ol £§ng Tumo avriomnpiéns Kara
osipa karaAAnAornrag:

Tumog avriotripiéng
EykiBwriouog i oavid6ToIX0¢ TTOU aroaKpuveral otadlakd KATd OTPpWOEIS ETiXwong
TPIV TNV CUUTTUKVWON KAOBg UIAS

2TATIKA A.E.Y.AI.
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EykiBwriouog i oavidoToIX0C TTOU AmOUaKPUVETAlI KATA OTPWOEIS EMiXWOoNG UETA TNV

OUNTTUKVWOT KaBsuidag

EykiBwrioudos n oavidoroixos n macocalodidepayua mou AmOuAKPUVETAl UETA TNV

mANpn ETiXwon Tou opUylLATOC

Kdls uébodog avrioripiéns mpémel va eéeralsral xwpioTa

Ta mpoBAnuara mou oxeriovrar us tnv umapén
avrioTipiéng oTa opUyuard ival Ta mMapaKarw:

*

Eivai dUokoAn n &mMTUXAS KATAOKEUN KAl
OUNTTUKVWOT) TOU gYKIBWTICUOU TOU aywyou .
Karda tnv avdoupon twv avriotnpi§ewyv eivai
mlavov va perapepBsi 1o oUVOAIKG Bdpog Tou
mpiouaro¢ yaiwv orov owAnfva Adyw 1ng
amwAEIag TWV avakouPIoTIKWY TPIwV.

Kara tnv avdoupon twv ariompi§ewyv cgivai
gvdexousvn mlavyy 6padon Tou opUuyudarog n
omoia 6a odnynosl og auénon Tou TAATOUS TOU
oTnNV Kopuen ToUu ocwAniva.

Eivai m@avny n karactpoen ocwAnvwv n/kai
ouvdéoswv amé TNV avdoupon 1S
avrioripiéng IdiaiTepa sav aurn yiver mpiv Tov
EYKIBwTIONO TOU aywyodU.

Ta yérpa mou urropouv va AauBavovrair yevikd givar ta e§Qg:
* Oa mpémel va avaonkwlei n avrioripi{n oe emimedo mepimrou 0,45 y. amé v

Kopu@n ToUu cwAnva

*  Na xpnoigomoigital yia sykiBwrioué tou owAnva kalAd Siafabuicuévo uAiké 1o
ormoio gival eukoAo va TomroBeTn6si kar va ouutrukvwOsi yeuifovrag ta Keva.
Na ysuifovrai uye uAik6 eykiBwTIoOpoU Ta kevd ueTadu avrioTipiéng Kar opuyuarog.
Na avaouperar n avrioripién ue mpoooxn, TuNMATIKA (ava 30 €K.) Kal apyd mpiv Thv
EMiYwWOon ToU opUyNATog MAVwW Ao Tov aywyo Kal va akoAouBsital kaBs avaocupaon

amré CUUTTUKVWOT).

*  Na agrivovrail rufuara g avrioripiéng vrog rou eddeoug.
*  Na yiveralr mpoo0srn CUUTTUKVWAON TWV TAPATTAEUPWY TOU CWARVA yalwV UETA THV

amoudkpuvon Tng avrioTnpins

5. EMIAPAZH YAPO®OPOY OPIZONTA

Zupowva ue tnv ug6odo FASCICULE 70 oTtnv TEPITITWON KATA TNV OTTOIAV UTTAPXE]
udpogopog opifovrac 1o PETPO EAaoTiKOTNTAS TWV YyaIwV TPETEl va TPOTTOTTOINOEI
avTIKaBIGTWIEVO LE TO YIVOMUEVO TOU ETI UEIWTIKO OUVTEAECTI) UIKPOTEPO N ICO TNG

povadac kai va AngOsi y= 10 kN/m®

2TATIKA
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A. YAIKA KOITOZTPQZHZ - ETKIBQTIZMOY - EMIXQZHZ

I. TENIKA

2uvnlwg pmopouus va SIAKpIVOUNE TO £56aPOog OTIC MAPAKATW LBACIKES KATNYOPIES
nroi:

Bpayxo¢

Mn ouvekTtika edapn (auuog, xaAikeg, Aol kal yryuara roug)

2UuvekTIKa £dagn (apyiAog, TTNAOS Kai JIyHATA TOUS)

Opyavika daen (Tupen, IAUC amd KaBapiouo Auparwy, edaen Twv TPONYOUUEVWY
KATnyopIiwy [E OPYAVIKES TTPOCUISEIS)

Exouv avamrux6er o uia mpoomabsia rumrorroinons diagopa ouoTnuara Kararaéng
gdapwv ot ouadeS OTIC OTTOIES AVTIOTOIXOUVTAI OUYKEKPIUEVES EOAPOUNXAVIKES
1610tnTEG. TeTOIO OUOTNUA KATATa$ng EUPUTATA XPNOIUJOTTOIOUNEVO OTO TmapeABov
mepiexeral ora DIN 4023 kai DIN 187196. Znuepa oAo Kai TEPIOCOCOTEPO XPNOIUOTTOIEITAl
10 auepikaviko ouarnua "Unified Soil Classification System” (U.SC.S).

Ymapyouv gmong ocuornuara kararaéng £dapwyv ue SiapopseTika Kpitnpia kararaéng
nror avaloya e Tov TPOTTO ATTOKTNONG, TNV XPNoN Kal emeéepyacia Tous omwgs 1o DIN
18300 "VOB - Verdingungsordnug fur Bauleistungen"

Ei1do¢ edapoug DIN 4023 - 18196 USCS

XaAikeg G G

Aupog SS S

IAug ] M

Apyidog T C

Tupon H Pt

IAug amé kaBapiouo Auparwyv F Pt

210 ASTM D-2321 Sivovrai o1 £€§nN¢ TUTTOI UAIKWV

EIAOXY EAA®OYZX EIAIKO BAPOX FONIA EXQTEPIKHX
y (Mp/m2) TPIBHZ pr

TYINOZX | Mn ouvekTIKa XOvOPOKOKKA 2 35

TYNOZX Il Mn ouvekTIKa WIAOKKOAQ 2 30

TYNOZX lll ZuvekTIKa MIKTA 2 25

TYNOZX IV XuvekTika edaegn 2 20

AkaraAAnAa vAika yia xpnon oe omoiadnmore {wvi TOU OpUYHATOoS gival Ta UAIKA TTOU
givar avopoioyevn, &ev emIOEXOVTAI CUUNTTUKVWON, TTEPIEXOUV EMIBAABEIC OUTIEC OTTWS
mapakarw :

e YAika mou mepigyouv smifAaBeis opyavikeS ouoisS (QuAAa, pi{sg, xAon, Aaomn,
OKoUmIdIA KATT), mayweva UAIKA K.d.

e Ta opyavika edaepn

o Ta mpoiovra ekBPaxIiCUwWV TTOU TEPIEXOUV aAVAAOYIAd AETTTOKOKKWY UAIKWV KATW
amo 30%.

o YAIka ug TOAU ugyaAn mAaoTikornra.
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Baoiko KpITnpIo yia TOV XAPAKTNPIOUO £vOS UAIKOU w¢S KaraAAnAou n akaraAAnAou
gival n OlOIOYEVEIA TOU. AEV ETITPETTETAI UECA OTO EMIXWHA (KAl ATTAITEITAI OXOAAOTIKN
EMIUOVN O€ aurto) n OnMIoUPYIa €O0TIWV OIAPOPETIKNG oUOaTaAonS £56AaPoOuUS HECA OTO
opuyua.

Il. ZYMINYKNQZH

Alakpivovral TPEIS TTOIOTNTES EKTEAEONC TWV EMIXWOEWV TWV OPUYMATWYV. AUTEC HAS
EMITPETOUV va SIAKPIVOUE TIC EMIXWOEIS WS £§NS

o Xwpic ouumigon : Orav dev xpnoiuomoinBouv kaboAou pyéoa ouutieons n omou n
ouutriean o¢ev éxel eAsyx0¢i R uroBAn6si os Sokiun

o Mes eAsyxOuevn oupumicon . Orav éxel yivel EAsyxo¢ TNG OUNTTIEONS. 2TNV TEPITTTWON
aut) 0 KAraoKeuaoTng umofdAAsl oTov KUPIO TOU £PyOuU OToIxXEia yia TOv TPOTTO
EKTéAEONGS TNS pyaoiag Kal SIKAIOAOYNTIKA yia Ta HETPA TTOU EXOUV TTPORLALPOsi yia
TNV GUUTTiEoN.

o Me egAsyxouevn kai dokiuaoOsioa ouurricon : OMwWS mMAPATAVW OTNV €AEYXOMEVN
ouumiean pE emmAéov  emaABsuon - OOKINEC AMOTEAECUATWVTNG YEVOMEVNG
ouurrisong amé espyaocripio eAéyxou ouumicons (>= 90%0OPN ) omou OPN o
BéATioTog Seiktng ouumieong kard PROCTOR) (Optimum Proctor Normal)

Emionuaiverai pnra ori :

AmoreAsl cuuParikn umoxpswon tou Avadoyou n
ouutmukvwon og Babuo 95% kara PROCTOR.

H ouumukvwon mpemel va yivel [E TPOTTO Kai
Munxavnuara KaraAAnAa worte va unv mpokAnéouv
BAaBec orov ocwAnva.

H ouumrukvwon tn¢ {wvng Tou aywyou Ba yivel us
karaAAnAa  unxavnuara n  gpyalsia  XEIPOS
avaloywg Tou TAATOUS TOU OPUYMATOS.
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[II. ONOMATOAOIIA

2TO OXNUA QAIVETAI I) OVOUATOAOYIA TTOU XPHOIIOTTOIOUE :

NAATOL

TEAIXH
EMITPOIN

KATAKOPYSOT AZONAT TOY EOAMNA

ATTQITEITAI VO YVWPIJOUUE:

e To ¢&8iko PBapog TOU
edagoug (yia  ¢npa
e5apn 18 kN/m® kai yia
TIG duo Jwveg)

o To peTPO EAACTIKOTNTAG

Tou &dagoug (Es o«

T — Mpa)
5 uaron tawsa e Tov OUVTEAEDOTN
r I T POISSON Vs TOU

OPIZONTIOT AZONAL

2

ZANZNZNZNZNZN

A

YNOITPOMA

S

KaBew topn ordppatog pe ronofstnpévo owinva

NEPIOXM KATO

edagpoug ( ouvnlwg 100
pe 0,30 kai yia TIG duo
Jwveg)

e 2uvTeAeoTeg dlaTunong
oTnv diemipaveia
ETTIXWHOTOG-OPUYHATOG.

o 2uvreAeoTeG OpPIfOVTIAG
mMEONG YAIWV  OTNV
diemi@aveia cwAnva -
EYKIBWRWTIOUOU

o lwvia oupBaTIKNG
oTnpeIEng cwAnva 2a

1. AKAMMNTOI (R

IGID) ZQAHNEZ

O mivakag mepiAauBaver 5 ouddog UAIKwV ue kardraén avaioyws tng IkavornTag rous
va mPooYEPOUV emapKn utrooTrpién oTous aywyoug. (lpodiaypapn ASTM D2321)

KAaon edagoug | ZuuBoAiouoc | lMepiypaen 2X0Aia
] Opauoro Bpaxywdeg UAIKO 6-40 mm
/] GW KaAa diaBabuiousva xalAikia 40 mm
GP Mwya " " MEYIOTO
SwW KaAa diaabuiousvn auuog
SP Mwya " "
i GM XaAIkeS e IANwdEIS TPOOMISEIS
GC XaAIKeg pe apyIAAwSEIS TTPOCUISEIS
SM INMuwdng aupog
SC ApYIAAwdNn¢ aupog
v MH, ML Avopyavn IAug Agv
CH, CL Avopyavn apyiAAoc ouviorarai
\% oL, OH Opyavikn IAuS Kkai apyiAAog Agv
PT IAu¢ Auparwv ouviorarai

H koIitéotpwon Kai o eyKIBWTICUOS TwV CwWANVwVY €xel TOAU HgydAn onuacia yia tnv
OTATIK) TOUSC CUNTTEPIPOPA . Ta UAIKG eyKIBwTIOHOU TTPETEI OTwWOdNTTOTE va Séxovrail

ouurtrigon.

OcsusAiwon n géuyiavon (fountation) :

Xpnoiuotrolouvral Ta UAIKA Tou mmpofAsmovrai

oric oxerikes T.I1. Agv givai mavra amrapairntn 161w €av 10 0Aiko Bapog Tou cwAnva

Kali NG EMXWONS &Ival UIKPOTEPO TOU OAOKOU Papoiu¢ Twv yaiwv TToU
amouakpuvenkav.
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Koiréarpwan (bedding) : To pgydAo péye0og Twv KOKKwWYV TOU UAIKOU g§aprdral armo 1o
gidog¢ kai To uéyebog Tou UAIkoU kai mrpémel va Aaufdvovral urr’oywn ol mpodiaypapéc
ToU Karaokeuvaorrn. Edv xpnoiuyomoiouvralr UAIKA amd KOKKOUS NE OEieC ywvieg
ueyéloug 12-20 mm eivar mi@avov va mpokaAéoouv BAGBn ornv mMPOOTATEUTIKA
emévduon Tou aywyou. INa pikpoUs aywyoug OuvIOTATal TO HEYdAUTEPO péyse60¢ Twv
KOKKwV va unv umrepPaiver 1o 10% 1ng SiauéTpou Tou aywyod.

Iepioxn karw nuikukAiou (Haunching A sidefill backfill): MapamAsUpws Tou aywyou
HEXPI EMAVw amroé Tov opi{ovrio d§ova ToOU aywyouU amaiTeital TOAU KaAl CUNTTUKVWON
n omoia ouvOwcg viverai ue ra xépia. 2tnv {wvn aurn Osv MPETEI va XPNOIUOTTOIEITAI
dupog gav umdpxel méavornTta «ueravaoTeuons» (migration) tng duuou ora Toiywuara
NS avriothipi§éns i Tou muUBuéva TOU opUYHATOS N} £KEi  OmOU umdpxel uwnAog
udpo@popog opifovrag pe pon.

Apxikn emiywan (initial backfill) : 2rnv meproxn aurny ouvnlwg Oev yiverar unxavikn
OUUTTUKVWGOT TOU UAIKOU yia va pnv mpokAn@ouv BAdBec orov aywyod . Qoréoo 1o
UAIKO TTpETTel va gival KatdAAnAo av kai oxi amapairnra idiag moiornrag Ue auroé mou
Xpnoiuotroigital yid TNV KOITOOTPWON Kal TOV EYKIBWTIONG. ApYIAAwdn uAik@ mou
amaiToUv Unxavikiy CUUTTUKVWGOT TTPETTEI vd atro@sUyovral

TeAikn emiywon (final bacfill) :lFevika dev emnpedlel Tnv OTATIKI) OUNTTEPIPOPd TOU
aywyou (ekTo¢ TnNS auénong N NEIWoNS TWV YOopPTIWY yaiwyv). Mévo kdrw amé ouvenkes
EMIXWPATOS UTTOPEI va mai§el poAo oTov OTATIKO OX£5IACUO TOU aywyoU.

H 1eAikn emiywon oxedidlsral woTe va HEIWVOVTIAl OTIC TEPIOXESC KUKAo@opiag ol
kabi{nocsigc. Kard tnv Kkaraokeun 1ng TeAIKNG mixywong Ocv MPEMel TO UAIKO va TETIETAI
amdé wnAd yia tnv amoeuyn BAaBwv oTous aywyoug.

Koiréorpwon kal sykKIBWTIOUOC Pe OKUPOOSspa: Omws @aiveralr amé Toug TUTTOUS
£dpaong xpnoiyorroigiTal Kai okupodsua (ouvribwg B120- B160).

[IV. EYKAMNTOI ( FLEXIBLE) ZQAHNEZ

To ueTpo avridpacsws Twv ydiwv avadeIKVUETAI O KABOPIOTIKO Trapayovria yid tnv
aoceaAn tomoBsrnon Toug o< IKavo BaBo¢ xwpiS EyKIBWTIOUO UE OKUPOSELA TO OTTOIO
auéavel oofapa TO KOOTOG TOU EPYOU. XTOV MAPAKATW TTIVAKA AVAAOYywS TOU TUTTOU
ToU gdagoug kara ASTM D-2321 mou mpoavagepBnke SIVETIA TO UETPO EAACTIKOTNTACS N
peTpo avridpdosws yaiwv (E') avaldywg tou tumou £8A@OUS EMIXWOEWS Kali TOU
Babuou cuumukvwong kara Proctor. Eivar @avepo o1 n moiomnTa 1ng £ppaocng Kai
ToU gykiBwriopou auavel onNUAvTIKa ammo mavw TPOS Ta KATw OTov mivaka auto. Ta
UAIKQ TEAEUTAIWV KATNYOPIWV TPEITEI KATA KAvOvA vd AITOQEUYyovTal. XTOV MIvaKa
aurov Oev mepiAauBaveral e omoivénmorE TPOITO KATTOIOC OUVTEAEOTNS aopaAsiag.
Zuviorarai 8¢ ot mepimrwon afsBaidrnrac mepi Tou Babuou ouumUKvwons va
AauBdveral €ITe n PIKPOTEPN AVAMEVOUEVI TIMN EITE N NECT TIUN METASU TNG MIKPOTEPNS
Kai NG peyaAutepng Twv avauevouevwy . Ol TIUES TOU TTIVAKA ATTOTEAOUV [IECO OPO Kai
yla TOUTO XPNOIMNOTTOIWVTAS AUTES TIC TIMES Ol TTAPAUOPPWUOEIS TTOU TTPOKUTITOUV ATTO
TOoV umoAoyiouo &ivai o1o 50% Twv TTEPITITWOEWV UIKPOTEPES ATTO TIC TTPAYMATIKES
mapauoppwaoels. a Touto pia ouvinenTikn Kai ao@aAn TPOoEyyion &ival va
AauBaverar kabs @opa 1O 75% TNG TIUNG TOU TMIvakd. ZXTO KEPAAAIO TmOU
diampayuarsural TNV EMIAUCT TWV EUKAUTITWY aywywVv SIVETAI EVAS AKOUA TTAPOOIOS
mvakag amo Auepikavikes MNpodiaypapes OXETIKA [IE TO UETPO EAACTIKOTNTAS YAIWYV.
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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

EiSIka mapamAsUpws ToU aywyou uéxpl emavw amo Tov opi{ovrio a§ova Tou aywyou
amaiTeital Kal KUPIWS yid ToUuS EUKAUTITOUS aywyoug oAU KaA OUUTTUKVwWON N orroia
ouvnOwc viverai s Ta xépia.

H apyxikn emyxwon (nitial backfill) f sykiBwriouyo¢ (omwg avagespsrar ora Teuxn
onuoTTPATNONG) TOU AYyWYOU TPEMMEl va EmekTeiveralr uexpl 0.30 m mavw amo 1o
e§wppayio Tou aywyou.

ITATIKA A.E.Y.A.TN. ZeA. 22
Ymnpeoia Atroxéteuong




TEYXOZ ITATIKQN YMNOAOIIZMQN

|V . METPA BEATIQXHZ OEMEAIQZHZ ArQroy

2 MEPITTTWON KAKWV £0AQIKWY OUVONKWY MITOPEI va XPNOILMOTToIN60oUuV Ta mTAPAKTW
peTpa g§uylavong kai BeATiwong :

t¥{>E:(cn(a«'pn Kal g§uyiavan TOU UTTOKEIEVOU
gdagoug ue karaAAnAa vAika

t%{> TomoBeTnon yswugaouaro¢ To karaAAnAo
YEwupaoua  UTTOPE] va  aQvTINETWITIOE]
karaAAnAa TOTTO0sTNUEVO oSiagpopa
mpofBAnuara (avwon aywyou, HETAVAOTEUCT)
UAikou géuylavong Kai UAIKOU KOITOIOTPwWONS
Kai sykiBwriopou, PBeAriwon TNS HNXAVIKNG
ouutrepipopas TG owAnvoypauung). To
YEWUQAOA TOTTOBETEITAI EIS TPOTTOV WOTE EITE
va mepikAsisr v avrioroixn {wvn (KAsiorn
oiaroun) e&Ire va akoAoubBesl Ta Toixwuara
TNgEKOKAaPnS (avoikrn diaroun).

Q> AvrAnon ue OdSiagopoug ueBodoug n/kai §
TOTOBETNON OTPAYYICTNPIWYV CWANVWV.
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E. POPTIA

| 1. ®OPTIA AEITOYPI'IAZ AIrQIroy

To goprio AsiToupyiag Tou aywyou umroAoyilsral armro tnv oxéon:

| PAsiT = Wi + Wc + Ws

Wi : id10 Bapog ocwAnva (t/m)
We: MOviIla @opTia yaiwyv (t/m)
Ws: KIvnTa gopria (t/m)

|2. DOPTIA FAIQN

2.1 XuvreAsoTegr,p

e JuvreAgorng p (projection ratio) yra romo@srnon os emywuara: Eivar o Adyog mng
KATaKkopuengs amooraons me¢ dvw YEVETEIPAS TOU OwAnNvd AaIro Tnv EMIQPAVEIA TOU
TTAPAKEIPJEVOU QPUOIKOU e0AQOUC (N TNV EMIPAVEIA KAAd CUUTTUKVWHEVNG OTPWONG
Emiywong n Tov mubuéva mAAaTIoOU OpUYNATOS) TPOS TNV £EWTEPIK) KATAKOPU®PN
didueTpo TOU aywyoU. ATTO TO TTPOCINO TOU P TTPOEPXETAI 1) OVOUATOAOYIA TTOU
XPNOIUOTTOIETAI YIa TNV SIAKPION TWV TEPITTWOEWY TOMMOOETNONS OWANVWY 0O¢g
emywpa dnAadn Positive projecting pipe (p>0), Zero projecting pipe (p = 0) kai
Negative projecting pipe (p<0).

o JuvreAgoTng r yia TomobsTnaon o emiywpara: r (Adyog Siapopikwyv Kabi{ioswv Twv
MAEUPIKWV yaiwV Kai TNS EMXWOEwWS): O ouvreAeoTng aurog mpoodiopi{sl TNV gopa
Kkal 1o ugye@og NG oxeTikng kabi{nong Tou mPINAToS yalwv Karsubsiav mavw amo
TOV CWANva Kai Tou MPICHATOS TWV TTAPAKEINEVWY yaiwv. AuTn n oxerikn kabi{non
dnuioupyer Tic duvapels TPIBNS Tou avamruogoovral ornv Sismgaveia Twv Suo
auUTWV TTPICHATWY YAIWV KAl Ol OTTOIES TTPOCTIOsueveES aAyeBpika us 1o Bapog Tou
MPICUATOC TWV UTTEPKEINEVWY TOU OwAnva yaiwv Tapayouv 1a HOVIUA (opTia ToU
owAnva.

O ouvreAgorng r Siveral amo Tnv §iIoworn) :

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

omou:
SM n OUNTTIEON TwWV yaiwv TAavw amo Tov owAnva ueradu @uoikou edagpous Kai
Kopueng ocwAnva (mpioua yaiwyv p*Bc)

Sg n ka6i{non Tou QUOIKOU £86aPOUS (TTAPAKEIPEVES YAIES)

Sf n ka6i{non rou aywyou

dc n peraBoAn (Tapapop@won) Tou UWPOUS TOU aywyou AOyw TNG CUUITIECEWS TNV
ormroiav ugioTarai

Orav r>0 rore o1 duvaueis TpIBNS Karsubuvovral mpog Ta KATw Kai EMIBapuvouv Tov
owAnva.

e Kpioiuo emimredo (critical plane): Ovouafouue 1o opi{ovrio emiredo 1mou SispxeTal
amé Tnv Kopuen Tou cwAnva . H kabi{non rou kpioiuou emimredou givair (Sm + Sg).

o Emimredo 1ong kabi{nong (plane of equal settlement) : H 6son rou opifovriou aurou
emmmedou mpooiopifeTal §ICWVOVTIAS TNV OAIKN TAOTN TwWV yaiwv Tavw dmo Tov
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owAnva pg EKEIV) TWV TTAPAKEINEVWY EMITAEOV TG Kabi{nong Tou KPICIUoU
emiredou (BAsre oxedia smousvng ogAidag). Orav ro emired0 auTo gival ETavw amo
TNV KOPU®PI TOU EMIXWATOS TOTE 00 WANvAg Bswpsital avaloya HE TNV @opa Twv
oduvauswv T1pIBNS TOTOBsTNUEVOS £ITe O mAnNpes opuyua ("complete trench
condition”) eire og mAnpeg emxwpa ("complete projection condition”). Orav 10
emMTed0 QUTO gIval KATW AT TNV KOPU®PI TOU EMIXWHATOS TOTE EXOUNE "N TTANPES
opuyua” ("incomplete trench condition) n "un mAnpes emiywua” ("Mcomplete

projection condition").

EIAOX AIQroy EAA®OX TIMH r
AKAUTTTOC Bpaywdec j avummroxwpntn edpaon +1,00
" 2uvnelng edpaon +0,50 ~ +0,80
" Ymoxwpnoiun edpaon 0,00 ~ +0,50
" Negative projecting sykaraoraon -0,30 ~ -0,50
Eukaumrog MIKpn CUUTTIECH TTASUPIKWYV YaIWV -0,40 ~ 0,00
" KaAn ouutrukvwaon mAEUPIKWVY yaiwv 0,00

i

P8y + plane { sg

_ﬁLF':L’} __L/sndc
T
s,

S~ =

¥
NEGATIVE PROJECTING

4 Shearing fcrces induced

H=Hp'By 4,‘/ by settlement
l 4 SgaSfadp + ot ' )
___{  Naturalgroun
N o
Critical f\

Top of embonkment

f— Plane of equal settlement
Y i i
fe J Shéar increment N
{ acts downword b !
when
‘ Sm+ SpSr g b
“ Critical
s,+d¢ ‘ .ond vice versa L alane
1) e B
[ s e
) ,
- — £
=
Natural qroun/ \s,

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
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2.2 Xuvlrikeg TomroBeTnong

O umoAoyioud¢ Twv poviuwyv @opTiwv yiverar pue tn oxéon MARSTON kar s§aprarai
amo Tov TPOTTo TOMOoBETNOC TOU aywyou. ESdw eerddovral o1 500 ouvnBEoTEPES HOPPES
onAadin:

a) H ouvBrkn orevou opuyuarog mou oro £§1¢ Ba avapéperal ws auvOnkn «T».
B) H ouvOnkn smixwuarog mou oro £§n¢ 8a avagépsral ws auvOnkn «Ex.

Zekivwvrag amré tn ouvlnkn «T» kai auédvovrag 1o mAdrog opuyuaros Bd (us orabspda
Ta H kai Bc) éxouus ueraBaon orn ouvlnkn «E» yia opiouévo MAATOC OpUYNATOS, TO
opiako mAdroc Bdop. Opoiwg gAarrwvovrag ro dwog ¢ emixywons H (ue oraBspa Bd
kal Bc) éyouus peraBaon orn ouvOnkn «E» yia opiouévo UWog emixwong, 10 opiakd
Uwoc Hop.

Xpnoigotroiouus 1o OxXETIKO OIdypauua 1o orroio Sivel ypagikd tnv cuvdprnon H/Bc =
f(Bd/Bc) yia tnv opiakn kardoraon ortnv omoia uyerafaivouus amo Ttnv pia artnv dAAn,
yia S1AQpopEC TINES TOU yIVOUEVOU I * p OTTOU:

EkAéyeral w¢ ouvn@éorepa supavi{éusvn ornv mpdaén aiAa kai aceaAng riyf r * p =
0,50 kar armro 10 diaypaupa Bpiokouus To opiako Uwog smixwaoang Hop kai karapri{srai
mivakag yia 1o opiako Uwo¢ emixywons. Erol yia uwog smiywong peyaAurepn rou Hop
1oxUEl N ouvlnkn "oTevoU opUyuarog” evw yia UWog Emixwong MIKPOTepn Tou Hop
1o0xU0s1 n ouvlnkn "mAariou opuyuarog”.

OPIAKA YWH ETNIXQZHZ

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
ITATIKA A.E.Y.A.TN. Zeh. 26
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2.3. EidIkeS HOPPES OPUYLATWYV

o [a OUUNETPIKA £yKTATEOTNUEVOUS AYWYOUS O UTTOAOYIONOS TWV QOPTiwv yaiwv
Yiveral ue 1o HIKPOTEPO POPTIO ATTO TOUSC AKOAOUBOUC UTTOAOYIOUOUG:

- To 72 Tou ouvoAIKOU @OPTiOU TTOU TTPOKUTITEI YId TO OUVOAIKO TTAATOC OopUyuarog ,
UtToBéTwvrag ouvlnkes opuyuarog.

- Ta ¢@opria mOU MPOKUMTOUV AMO TOV UTTOAOYIOUO Of OUVORKES EMIXWUATOS
(repitrrwon positive projecting).

e [a ouUvOereC OIATOUESC TA POPTIA TPOKUTTOUV WS O HEOOC Opo¢ Twv SUo
MEPITITWOEWY POPTIONGS TTOU TTPOKUTITOUV amo Tnv diarour Tou opuyuarog S&éid kai
apioTepd Tou afova ToU aywyou.

Agxduaore dnAadn dUo ouuuETPIKA opUyuara w¢g mpog Tov dfova Tou aywyou (ue
Bdon 1i¢c amoordoeig autou amo tnv 8&€Id Kal apIoTEPN TAPEId TOU OpUYUATOG).

2.4. I'evikn pyopen oxéong MARSTON

O yeviIkGg TUTTOS TG ueB6dou Marston yia Tov UmoAoyIouO TwV QOoPTiwV yalwy givai:

Wc : Karakopu@o @oprio yaiwv

Yy :&0Ik6 BApog UAIKOU emixwang opUyuarog

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

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

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

2Tnv popen tng aurn n oxéon Marston KaAUmTel OAES TISC TEPITITWOEIS TOTTOOETNONG
aywywv Kai KaBs @opd eécidikeUeTal OMwWS TAPAKATW Qaiveral. Ztnv mapovoa v
6a avagpepBouus kabBoAou ornv mepimrwon Tomo6éTnong aywyou Of onpayya.
Emionuaiverar o611 yia ouvlnkec "mAariou Spuyuaroc” Oswpeitar o011 xouus
MTApOUOoIESC OUVONKES PE TNV TOMOBETNON aywyou O€ Emixwd.

2.4.1 JuvBnkn "opuyuaroc”

o I1a aKaumTOUS AYWYOUS

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

W=Cd *y * Bd*2

O ouvreAeorrc Cd e§aprdral amo rov Aéyo H/Bd kai 1o uAik6 emixywong, ivai 8¢:
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H
-2%K K- e : Baon puoikwv AoyapiBuwv
l-e Bd
Cd = H : uvwocg smixwong
2%k *u’
M @ OUVTEAEOTNG EOWTEPIKNG TPIPBNS UAIKOU
EMXWONS
u=epe =(1-sing)/(1+sing)
H=¢gpe = (1-sing’)/(1+sing’)
M' I OUVTEAEOTHC €0WTEPIKAS TPIBNAS UAIKOU

Emiywong -
("2 +1)"0.50 - u

k mapsiwv opuyuarog (U’ <=u) |

(u"2 +1)20.50 +

K : Adyog¢ Rankine mAsupikwv @opTiwv mPOo¢
Karakopuea

H niun rou oguvreAsorou Cd umopouv va Anelouv eite amd 1o diaypauua EITE A6 Tov
mIvaka mou akoAoulouv

OT TieS TWV KU Kai K~ SIvovral amro Tov mapaKarw mvakda:

EAAPOZ Ku, Ku’
KOKKwW3N UAIKA XwpIS auvoxn 0,1924
auuog, XaAiKi 0,165
Kopsoueva UAIKa 0,150
ouvnéng apyirAiog 0,130
Kopsouevn apyiAlog 0,110

Kal yia Tnv ywvia @

EAAPOX @ (poipEg)

QUOIKN Uypn apyiAAog 12<¢p=<15

apyiAAoauuwdn UAIKa 15<¢=<20

XaAapa KOKKwon UAIKa 20<¢p=<37
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2uvTeAeoTAG Cd (popTio yaiwyv yia TOTTOOETNO CE OPUYHA)

AOro:z KOKKQAH | AMMOZ KAl YFrPO IYNHOHZ YrPH

H/Bq YAIKA XQPIZ | AMMOXAAIKO |  EMIXQMA APTIAOZ APTIAOZ
TYNOXH
Kpu=Kp’=0,192 | Ku=Kp’=0,165 | Ku=Kp’=0,150 | Kp=Kyp’=0,130 | Kyu=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 3,98
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 To kKAMERICAN CONCRETE PIPE ASSOCIAATION»
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Alaypappa Cd (popTio yaiwy yia TOTTOOETNON OE OPUYHA)
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15 C =0.150 max for saturated top soil g5
D = 0.130 max for ordinary clay
E = 0.110 max for saturated clay
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o [a euKaumToUS aywyoug

la sukaumrous aywyous dAAa povov orav n CUNTIECH TwV yaiwv ornv {wvn Tou
aywyou givai  e§QIPETIKA  KAAn  TOTE gpapuolerar o TUMOG TOU Marston
METACXNMATIOUEVOCS OE:

W=Cd*y *Bc *Bd

AIQQOpPETIKA Ol EUKAUTITOI aywyol utmroAoyi{ovral O OUVONKES EMIXWUATOS OMWS
TAPAKATW TTEPIYPAPETAI .

2.4.2. YuvOnkn smiywuaroc ("mAariou opuyuaroc”)

e [a akaumrous aywyoug

Mepimrwon "positive projecting”

O yevik6¢ Tummo¢ Tou Marston peraoxnuarigerail o€:

W =Cc *y * Bc 2

2Tnv mepImrwaon aurn Aaupavouus ku= 0,19.
H 1iun Tou ouvreAsorou Cc diveral amo 1o oxeTiko diaypauua yia yivopuevo r * p = 0,50.

Mepimrwon "negqative projecting”

21nv mepimrwaon autn AauBavouus ku= 0,13

P’ glval o Aoyo¢ NS amooTacng 1Ng Kopueng Tou owAnva amo 1a XEIAN ToUu opuylHaToS
TPOGC TO TTAATOG TOU OPUYUATOG.

O yevik6g Tutrog Tou Marston peraoxnuari{srai os:

W=Cn*y *Bd*2

H 1iun Tou ouvreAgoTou Cn diveral arro 1o OxETIKO diaypauua

Mepimrwon "induced trench”

O yevik6g Tutrog Tou Marston peraoxnuari{srai os:

W=Cn*y *Bc"2

H 1iun Tou ouvreAgoTou Cn Siveral airo 10 OXETIKO Slaypauua
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Alaypappa cuvteAeoTtou Cc

H
Values of 5

k=013

(o] ! 2 3 4 5 6 7 8 9 10
Values of coefficient Cp
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Alaypappa ocuvreAeoTou Cn
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9
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ku=0.13
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3
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L [taprars )% (d)p'=2.0
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o I 2 3 4 5 6 7 80 | 2 3 4 5 6 1 =8

o [0 sUKAQUTITOUS AywyouS

TNV TEPIMTWON EUKAUTTWY aywywv ( OMwS @aiverai amo T1iC OUo TeAsuraieg
MEPITITWOEIS TOU TTIivaka Tn¢ map. 2.1.) AauBavouue r*p = 0 ouverrwg Cc = H/Bc omore o
TUTog Tou Marston peragxnuari{sral os:

W=H*y*Bc

O TUTTOC AUTOC TTEPIYPAPETAI WS POPTIO TPICLATOS YAIWV.
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®POPTIO TPIZMATOZ r'AIQN

Figure b:

Prism (Column) Load

Mia evaAAakTikn Oswpnon TG QOPTIONS EUKANTITWY 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 E6dPOUS

O oguvreAeaTtig k umoAoyileral amo v e{ioworn.

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

-e
1
K -
2*K *gpd * (H/B)
omrou

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

B = l1Adrog tng rdppou (M)

0 = lwvia 1pIBAS TOU £0APOUS UE TA KABETA TOIXWMUATA TNS TAPPOU

O guvreAeathig K maipvel d1apopeg TIuES avdAoya 1o €id0¢ TNG TAPPOU Kl TIC CUVONKeS
MANPWOEWS AUTIS E TO UAIKO ETIXWOEWS.

AIaKpivoUlE TIC TAPAKATW TTEPITITWIEIC .

a. Asv gxouus TAEUPIKA TOIXWNATA N ATOOTACT) QUTWV ATTO T TOIXWMATA TOU CwARva
gival usyaAurepn amo 2,5 popéc tng diapérpou Tou owAnva. Apa o Aoyog H/B = 0 kai
10 K AauBadaver ioo ue 1. Auti n mepimrwon eivar n OUCUEVEDTEPN TTEPITITWON
EMOPATEWY TWV OTATIKWY QOPTiwv TOU £8dpoug OTOV aywyo yiari dsv AauBdverai
utrown n eCwWTEPIKN TPIPH TOU UAIKOU TTANPWOEWS.

B. Exouue mAcupika roixywuara 1o UAIKO ouumié{eral aAAd &s yvwpilouus 10 éyc0o¢
Tng ouumicong. Tore K=0,5 ka1 6= p Omou p gival n ywvia sowrepikAS TpINS TOU
UAIKOU TANPpWOEWS

y- Exouue
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* KabsTa KATAGKEUAOUEVA TOIXWMATA YIA TNV UTTOCTINPIEN TOU £6A¢POUG.
e TAcUPIKA TOIYWHATA AAAQ TO UAIKO Oev ouumIE(ETAl ETAPKWS

e Ymapén uddarivou opifovra mavw amo Tov aywyo

Tore K=0,5 ka1 6=2.p/3

0. Exoupus TAsUpIKd TOIXWUATA KAl ) CUMTTIECT TOU UAIKOU ETTIXWOEWS Eival EMAPKHS

o T1a un ouvekTiko édagog mpémel va givai Dp => 97 %
o Ta ouvekTikO édagog mpemel va givar Dp =>95 %

Tore K= 0.7 ka1 6=p
2.4. Mivakeg QopTiwV yaiwv
Me Baon o6oca mpoavagépbnkav ouvrdooovrai mivakes ol omoiol divouv ta @opria

Yaiwv yia Kabs Karnyopia aywywyv Kal avaAoyws Twv ouvlnkwv rtomobsrnong yia
o1apopa Babn smixwong ava SIAUETPo aywyou .
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3. KINHTA ®OPTIA

3.1. lsvika

Ta kivnra @oprtia Pv sfaprwvral amdé 1tnv KUKAo@opia 1Tou UmTApxel oTnv TTepioxn
T01M00£TNONGC TOU AyWwyodU.

Orav 10 UWOS E£mXWONg é&ival peyalo (Snoravrar ol AMOWEIS OXETIKA [E TOV
MPOOCSIOPICHO TOU UWOUS TO otrolo Kuuaiveral amd 0,70 swg 2.00 y.) Ta Kivnta @opTia
urroAoyi{ovral w¢S OMOIOUOPPA KATAVEUNUEVA . X& AVTIOETN TEPITTTWON (MIKPO UWOS
EMIYwWONGS) ol urroAoyiouol yivovral Aaufavovrag um'own Ta MEUOVWUEVA QOPTIA
TPOXWYV .

Edw S1akpivoupe SUO TTEPITTTWOEIS UTTOAOYICHOU TWV KIVNTWY POPTiwV:

(i) Kivnra gopria o€ pikpég emywoels (H<=0.70m)
(ii) Kivnra gopria os ugydAsg emywoeic (H> 0.70m)

la Tov oTariko UTTOAOYIOUO TwWV aywywVv O&v EMITPEMETAI va BewpsITal Kara Tov
UTTOAOYIOUO TO KIVITO QOPTIO OaV TTPOOCOETO UWOS EMIXWONS KAl TOUTO YIATI [E TOV
TPOTTO auTo Oa Bswpouocaus AaBsusva ori Kai yia 1o KIivijTo @OPTIO EVEPYOUV
EUVOIKA Ol TTAEUPIKES SUVAUEIS.

O ummoAoyIouOC POPTIWV TTOU AKOAOUBEI gival yIa TNV TTEPITITWON KIVITWYV QPOPTIWV TTOU
g§aokouvrar arov afova TOTTU Aywyou. XTNV TTEPITITWOI OUOIOUOPPWY POPTIWV EKTOSC
ToUu aova Tou aywyou Td Kivntda @oprTia urmroAoyi{ovral amo tnv emailAnAia ¢opricswv
TEOOAPWY TETPAYWVWYV TTOU EXOUV OAd KOPU®PI TO ONUEIO TOMUNG TOU aova TOU owAnva
pe 10 grrmredo @opriong. Ia kabs rerpaywvo o avrioroixos ouvreAsorng Cs (BAeme
mapakarw) SiaipeiTal Sid TOU TECOEPA.

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

Ground
surface

Ground
surface

OMOIOMOP®O SOPTIO ZYTKENTPOMENO ®OPTIO |

3.2 Eidn kukAogopiac

1. Apain kukAogopia (LKW12) Auo 1poxoi o kaBsvag pe Bapog 3000 kg
2. Kavovikn kukAogopia (SLW30) Auo tpoxoi o kabBévag ue fapog 7300 kg
3. Bapsia kukAogopia (SLW60) Okrw tpoyoi o kaBsvag ue Bdapog 9700 kg
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4. AiaBaon karw amrd oidnpodPOUIKES YPAUMES
5. TomoOstnon os diadpouous agpodpouiwv

Tia Tnv aoTikn KukAo@opida ps Bacn Toug YEPHUAVIKOUS KAVOVIOHOUS SIAKPIVOUE :

1. Apaii kukAogopia (LKW12) Auo 1poxoi o kaBsvag pe Bapog 3000 kg
2. Kavovikn kukAogopia (SLW30) Auo tpoxoi o kabBévacg ue Bapog 7300 kg
3. Bapsia kukAogpopia (SLW60) Okrw tpoyoi o kabBsvag ue Bdpog 9700 kg

Fa Tov uroAoyioud TnNg OEIOUIKAS EMIPOPTIONS gav amaireitar 6a Aaufaverar urr'own
10 1/2 TOU QOpTioU 60t. Oa Bswpcsitar ds 611 To kévipo Bdpous Tou oxNHATOS ATTEXE]
1,0m amo 1o od6oTpwWA.

i
al
-

1407 (4.3m)

—

‘————e.o——ﬂl

SLW 60, SLW 30

W=Total Weigh

Figure 1-4: AASHTO H-20 Highway Load

Source: AASHTO Standard Specific: r Highway Bridges

®OPTIO H -20 tng¢ AASHTO ®OPTIA TEPMANIKQN
KANONIZMQN

ZToV TaApaKarw TIVAKA @aivovral Td @OopTia KUKAO@OpPIaS TToU XPnOiUoTTolouV
Siapopol Kavoviouol Kai To OUVIOTWUEVO eAaxioTo BaBo¢ aywywv:

TYOX ®OPTIOY ®OPTIO TPOXOY (kN) EAAXIETO BAGOZ (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
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Id1aiITepa oroixela yia Ta gopTia Twv yepuavikwy kavoviopwyv (DIN 1072, ATV) divovrai
OTOV TTapaKarw rivaKkd:

TYINOX $OPTIOY POPTIO TPOXOY (kN) BAPOX OXHMATOZX (kN)
ATV - LKW12 20/40 (gumpOg/TTIoW TPOXOC) 120
ATV - SLW30 50 300
ATV - SLW60 100 600

Ta diafaon karw amod o1dnpodpouikes ypauues 6a AauBavovrai ra karaAAnAa gopria
(kara pnNKog Kal kara mAAro¢ TNS oOI0nPodPONIKNS YPANUNS) OCUMNPWVA HE TOUS
OXETIKOUG KAVOVIOUOUS TNG €miAoyng Ttou O.Z.E. ZXmnv mepimrwon aurn Oa umapyei
amoAurn cuupopPwon HE OAsS Ti¢ amraitnoeis Tou O.2.E. ox1 povov yia tnv miAoyn Kai
UmmoAoyiouo Twv @OPTIWV aAAa Kal YEVIKOTEPA yiad TOVv OXESIAOHO Kal TOUg
UTTOAOYIOUOUC EV YEVEL

Evocsiktika avageperai ori ol I'spuavikoir Kavoviauor DS 804 tng FEDERAL GERMANY
RAILWAY mpofAsmouv teaaepig Tpoyous Twv 250 kN ekaorog o arrooraon 1,60 m.

OuOIWS UTTap)OoUV SIaQopOoI KAVOVICHOI YId TIC POPTIOEIS OE S1adpOIoUS AEPOSPOUIWV.

3.3 Emdpaon aceaAroramnra

Tpémer va tovioBei or1 orav 1o £56a@o¢ civali OTPWUEVO HE AOPAATOTATINTA TOTE 1)
EMiISPACN TWV KIVNTWV QPOPTIWV ETTi TOU AywyouU MEIWVETAI ONMUAvTiKd. Z0uewva [E ™
Oswpia Twv moAAamAwyv oTpwoswyv Adyw TNnNg Umapéng tou aceairoramnra 1o Bd6og
emiywoesws H auédveral kard éva psyegBog de mmou diveral amé tnv efiowon:

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

Omou d = To mayog rou acaAroramnra (cm)
Ed = To uerpo EAaortikornrag rou acpaAroramnra (kp / cm2)
Eb = To perpo EAaoTtikornrag rou edagoug (kp /cm2)

Emouévwe ortnv mepimrwon aury oav BAB0¢ EMIXWOEWS yid TOV UMTOAOYIONO Twv
KIVNTWV QOpPTiwv maipvouus 1o abpoiouda :

Zuviorarar mavrwg va pnv Aaufaverar umown 1 avakou@ioTIKN) AgIToupyia TOU
aocpaAroramnra

3.4 YmoAoyIiouoC KIVNTWV QOPTIWV

3.4.1. Kivnra gopriayia H<=0.70m

rNa pikpa Bdaén n mippor TwWV YEITOVIKWY TPOXWV TWV KIVIITWV QOPTiwv UTTOPEi va
OswpnBsi apeAntéa. Xrtnv EPITTTWON auTt) O UTOAOYIONOS Yiveral ue OAoKArpwon
kara D.L.Holl tn¢ oxéong Boussinesq.
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P : ®oprio Tpoxou (t)

Ws = Cs * ------—---- @ : OUVTEAEDTIIC KpoUONS
L L : emimrovouuevo unkog owAnva.
Cs : ad1aoTarog ouvreAeoTiS

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

la 1o unkog L exe1 Bpebsi  meipaparika ont ouvibws L < = 0.90 m kar gv maoel
mEPITTWOEI AauBaverai aré Tov mvaka :

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 OUVTEAEOTASC £§APTWHEVOS ATTO TOUS
Adyoug Bc/(2*H) kai L/(2*H). Or riuég rou ouvreAgorn) Cs divovral oTov OXETIKO TTivaka.

O ouvreAsoTng Kpouong (OUvTEAEOTNG SUVANIKNG POPTITNS)

e Kard roug yspuavikoug Kavoviououg Oswpouue :

TYNOX KYKAOPOPIAX [7)

SLW 60 1,20

SLW 30 1,40

LKW 12 1,50

a o1dnpodpouikd gopria 1,40-0,1(h-0,50)>1,0

e Kard roug auepIKAVIKOUS KaQVvOVIOHOUG:

TYNOX KYKAOPOPIAX (/)
Bapesid kukAogopia (Highway) 1,30
216npodpopol 1,40

Ta tnv amoeuyn ToU QaIvouévou TNG KOTTwaong ol 'Epuavikol Kavoviool ouvioTouv
auénon Tou Uwoug kard 0,3/ H .

Me Bdon ra mapamdvw Karaprifsrar o mivakasc Twv KiviTWV @OPTIWV yIad MIKPES
EMIXWOEIS.

3.4.2. YmmoAoyiouoc KivnTwyv @opriwy yia H>0.70 m

Ta mv mepimrwon aury AauBdverar umr'own n mippPON Al TWV YEITOVIKWY TPOXWV.
O umroAoyioudg Tou kivnrou gopriou Ws yiveralr Bdoel Tng oxéong:

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

ormTou
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p: r@on oTnv Avw mapeid aywyou ASyw KivhTwv @optiwv. (t/m"2)
@: OUVTEAEOTAS KPOUONS OTTWS TTapamavw

lNa rov umoAoyioud tng rdaong p Oiverar o mivakag¢ Zasche o omoiog mpémer va
Xxpnoiuorroigirar povov yia Bdaén > 0,70m J&iori os uikporepa Pabn dSivel taocesic
ONMAVTIKA IEYAAUTEPES ATTO TIC TTPAYMATIKES.

Me Bdon ra mapamdvw karaprifovral ol MIVAKES TWV KIVIITWV QOPTIWV yia HEYdAES
EMXWOEIS.
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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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Taoeig P (o€ t/m2) AGyw KIvNTWV 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 o1 owAnveg sivai psyalor kair akautmrol 10 1810 Bapog kai 10 BApog TOU VEPOU
(vyepuarog owAnvag) mpemer va Aaufavovrar umowrn. ZToug TAAOTIKOUS AOyw TOU
MIKPOU BApouc autwy TwWV aywywv ouvnbwce auesAgirar o 6po¢ aurog
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2T. ZTATIKOZ YMOAOrNIZMOZ TZIMENTOZQAHNQN

Emonuaiverar oTi  ug TTAPOUOIO TPOTO YIVETAlI KAl O UTTOAOYIONOS TWwV
AUIAVTOTOINEVTOOWANVWY

1. Turrol KAl OEIPEC TOIUEVTOOWARVWY

O orarik6¢ UTTOAoyIOpNOS  yiverali OTOUS TAPAKATW  TUTTOUS KAl  OEIPES
TTPOKATACKEUACUEVWY TOIUEVTOOWARVWY .

o TolusvroowAnveg ue kaumava dormrAol fj omAiouévol

2e1pd¢ 75 eowrep. drauétpwyv 400 swg 1600 mm
2eipdac 100 sowr. SiauéTpwy ws avw (oegipdg 75)
2e1pdac 150 sowr. SiauéTpwv wg avw (oeipdg 75)

o ToiuevroowAnveg pe TOpUnN Kai evropuia

AormrAol tutrou Al (ouvij@oug avroxng) eowrep. diauétpwy 300 swg 1200 mm .
AomrAor turrou All (e§aipeTikn¢ avroxng) eowrep. SiapéTpwyv 300 ewg 700 mm.
OmAiouévol Mivaka | sowrep. Siauérpwyv 400 swg 1200 mm

OmAiouévol lMivaka Il eowrep. diauéTpwyv wg avw (Mivaka I).

OmAiouévol lNivaka lll eowrep. Siauétpwv wes avw (Mivaka l).

2. [1podiaypa@éC TOINEVIOOWARVWYV.
O1 mapamdvw TOINEVTOOWANVES TTPETTEI vda € ival OUUQwVOI UE TIS EENS TTPOSIAYPAPEG:

o Tnv Mpdrumrn Texvikn lMpodiaypapn T110 «Amoxérsuon Kai amooTpayyion épywv
odomoiliag (ue@’odnyiwv)» moU Exel gykplBsi pe TNV améeaocn Tou Ymoupyou
Anuooiwv Epywv api6. I'. 62091/1966 - EykukAiog I'. 79/1966-PEK 203/1967, 1.B’.

o Tnv Mpodiaypapn ocwAnvwyv amé omAIouévOo OKUPOSEua i XWPIS TTPOOTATEUTIKN
gmévouaon yia UETapopd oikiakwv Auvudrwy, Brounyavikwv amofAnTwv kai ouppiwv
mou éxel gykplBei ug TNV amoégacn tou Ymoupyou Anuociwv Epywv apifu.
EA2a/02/44/9.1.1/1984-PEK 253/1984, 1. B’.

O1 TOIUEVTOOWANVES TIPETTEI vd EXOUV
ouugwva e 1i¢ T.I1. dirrAo omrAiouo
(eowTepiko¢ KAl EWTEPIKOS KAWBOS)

Loonnno!

Section A-A

270 oKapipnua @aivovral ol TTEPIOXES
mou gpyalovrai o1 5uo KAwpol

0 0 0 0 0 0O

2 )
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
TOPMN Kal evropia mivakwy LI, 1 gvTopuia doTrAol
Zelpdg 75 i Nivaka | Zeipdg 100 A Miv. 1l Zeipag 150 A Miv. 1l Tomou Al Tomou 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 E£0WTEPIKN () OVOHAOTIKA ) SIGUETPOG TWV

owARVWV
t TAX0G TOIXWHATOG TWV CWARVWYV |

Bc ewTepPIKN 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
AKPWV
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3. AVTIKEINEVO UEAETNC

O éAgyxo¢ TNG avroxnc Twv TOIUEVIOOWARVWY TTOU avagépovral mapamdvw yiverar yia fdaén
emiywong amd 0,40 y. swg 7,00 . yia SUO TTEPITITWOEIS KIVIITWV QOPTIWV TTOU apopouv Bapu
@oprnyo oxnua tummou SLW 30 7 SLW 60 kard DIN 1072 (odoyépupes Siapopwv KATnyopIiwv)
Kal yId TEGOEPIC TTEPITITWOEIS £5pA0NC TWV TOIEVTOOWARVWY.

4. TomoBEéTnon r1oINEVTOOWANVWY - [EWUETPIKA OTOIXEIA

O1 TOIuEVTOOWARVES TOTTOBsTOUVTAI UéCA O TdPpougs - edpaldusvol us SiIdpopous TPOTTOUGS -
Kal emiywvovral ug Auuo i KardAAnAo dSiafBabuicuévo UAIKG. Xtnv ueAéTn aurn - yia Tov
UtToAoyioud Twv ocwAnvwy - g§stalovral o1 TTAPAKATW TEGOEPIC TTEPITITWOEIS TPOTTOU £0paong
autwv:

e Edpaon | : og kAivn dauuou n uAikou t¢ MTM 0150 mayoug 0,20 u. kardAAnAa
OUUTTUKVWUEVOU.

e Edpaon |l : o domAo okupodsua B120 ue srmikevrpn ywvia Siavouric 120°.

o Eodpaon lll : eykiBwTIOuOS O AOTTAO OKUPOSeua B120 uéxpil Tnv dvw yevéreipa Tou cwAnva.

e Edpaon N : [TAnpng eykiBwriopog Tou cwAnva

8
}
. ¥ Y
1 ' ehagpd  oupmeopévo 30 e
enlywpo
15.:L ‘r
ehagpd  oupmiegpéve /\ "~
enlywya —
L N 1
B ""f . oxupédepa // e l .
ouumEouEVn  6pKOg v %:“';‘l “"s oy domho  B120 /////// Voo Fog
v | lB: + 20 e min l
v Be N 1 14 B
I'nd |
e B¢ o
i -
EAPAZH [
[ EAPASH [ Il]

d/d. min 10 ex. ‘d/4.min 15 ex.
o —af

T

npolévia  exoxagfg

|

d/6.min 13 ¢x.

npoidvia  £roxaQACi—I-

B
Z
oxupédeya /I _L! min 10 ex
donko B120 _ ba * ’
LLZZ7 777 d/4.min 10  ex. !I: B' ‘=II ] o
EAPASH[II] EAPAZH [N ]
MAPATHPHSEIS:

(a) H diaudéppwaon Tou opuyuarog origc edpdoeig Il kai lll (6mou To MAdTOog¢ TOU OKUPOSEUATOS
EyKIBwWTIOUOU gival UIKPOTEPO TOU By) givar Bswpntikn kai spapudlsrar orav givair eQIKTO 10
KaAoUmwua. X2 avri@sTn mepimrwarn, gite dnuioupyouus BabuidwTo Opuyua, EiTE ETTEKTEIVOUE
TOV EYKIBWTIOUO UEXPI TIC TTAPEIES TOU OPUYHATOC
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(B) O1 avwrepw tutror edpaong sivai ol Bswpnrikol. Ta akpifn ocuuBarika oToixEla yia Kabs
Tpotrog edpaong kabopifovrar ora oxedia TNG HEAETNG.

Ta ysewueTpIKd OTOIXEId TNG KATAOKEUNS givai:

e d n sowrepikn (ovouaoTikn) SIAUETPOS TOU CwWARva
t 10 MAYO0C TOU TOIXWMHATOS TOU CWANvVa

Bc n géwrepikn di1dueTpog Tou owAnva (Bc =d + 2t)
Bd ro mAdrog tng rdppou

H 10 Bd6o¢ (n uwog) Tn¢ smixwong

5. Ms6odoc urmroAoyiouou

H ué6odogc mou akoAoulcitar orn ueAérn aurn mepiypagerar oro BiBAio «DESIGN AND
CONSTRUCTION OF SANITARY AND STORM SEWERS» 1ng¢ ASCE (1969). H péBodog aurn
Bacilsrar oTnv CUYKPION TWV TPAYMATIKWY POPTIWV TTOU OPOUV OTOV EYKATECTNUEVO CWARva
HE TO @opTio Bpauong evog SOKIUIOU - CWARVA TTOU TTPOKUTTTEI KATA TN OOKIUN AVTIOIAUETPIKAS
6Aiyng ue tn u£Godo Twy TPIWYV akuwyv. Kara tn dokiun auri o cwAnvag romolereirar opi{ovria
o 8Uo édpava kai mé{sral TNV KOPUPH TOU UE @opTio uéxpl TN Bpauon aurou. H dokiun aurn
vyiverar oUuewva ue 1ig¢ Auspikavikes lMpodiaypapéc ASTM C-14 kai ASTM C-76 yia toug
domAoug kai omAiouévoug avrioroixa OWANRVES AImOXETEUONS AMO OKUPOSsua Kai Tnv
mpodiaypapn PEK 253/B/1984.

2ZKAPI®PHMA AOKIMHZ TPION AKMQN

To @oprio Bpauong mou Oa mpokUwel KAard 1 mapamdvw SOKIun gival TOAU SuouevéoTepn
@oprion amd aurny mou mapouoidadsrar ornv mpdén. Eivar guvénto o611 o tpémo¢ £6paong (o€
KAivn) dupou i oKkupOSdeua ) EMITUYXAVEI EUVOIKOTEPN OIavor) TOU QOPTiOU Kal ETOUEVWS O
owAnfvagc Oa éxesr ornv mpdén kKaAurepn ouumepigopd, 1Siwg av Ane6csi uméwn kai n
avakou@IOTIKA EMIdpacn Twv MALUPIKWY WORCewY . Zuupwva ue Tn u€6odo Tou mepIypderal
Asmrrouspw¢e  OTO0  Mapamdvw oUyypauua, Eiodyovrai KardAAnAor OuvTeAEOTEC  Kal
EmMITUYXAVETAl ETOI O €AEYyXOC TNG TPAYMATIKNG AVTIOXNS TOU EYKATECTNUEVOU OWARva o€
ouykpion ue Tnv avroxn SoKIUAS TOU CwAnva.

6. EAgyxoc avroxn¢ owAnvwy - @opria

O éAgyxo¢ avroxng Twv ToINEVTOOWANvVwWYV yiveral ue Baon tn oxéon:

P Acir. < Pemr

PAeir. : 10 @oprio Asitoupyiag orov sykarsotnuévo owAnva dnAadn 1o oUvoAo Twv @opTiwv
mou mMIdPoUV OTOoV CWANVA KATd TIC TPAYMATIKES OUVONKES £0paang Kai eopTIong

Pemr 10 emiTpeEmMOuEVO QOpPTio TOU CWANvVa
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To emirpemoevo Qoprio givai:

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

L :ouvreAeorng avaywyng Twv QOPTICEWV OTIS TTPAYUATIKES
f ouvelnkeg

v :ouvreAsomng aopalsiag (v =1.50)

la ouvenkn mAariou opuylarog (smxywuarog) o ocuvreAsorng Lf Siverar amo rov rumo :

A : ouvreAeoriic oxnuarog aywyou (yia kukAiko A=1,431)

A
L= - N : ouvreAeoThg UAIKOU £€6paong.
f N-Xx*q
m: AGyOo¢ TURUATOG UTTOKEIEVOU OE TTAEUPIKES TMIETEIS TTPOG
e§wrepikn SidueTpo.
X ! OUVTEAEOTAS TPOTTOU £6pACTC.
m*k H m K : Abdyo¢ Rankine. Adyw 1n¢ avakou@ioTikng dpaong tng
MAEUPIKNAS
g = - G *oen) woénong¢ AauBdvouus Tnv evepyntiky wlnon omdre K=0,33.
Cc Bc 2

H : uyocg smixwong.

Cc : ouvreAeoarric Marston

O ouvreAgorng uAikou €8paong N sivar yia auuo Kai dAAa yaiwdn vAika (dnAadn edpaon )
N=0,84 yia domAo okupodsua (ummoAoirres edpaocig) sivar N=0,50-0,64. Zav pyéon Tiun yia Toug
ummoAoyiououg pag Tibsrar N=0,57.

o KUKAIKOUS aywyoug o ouvTeAeaTnS X SIVETAl ATTO TOV TAPAKATW TTIVAKA:

2uvreAeorng m AAAeg edpaoeig 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

lNa mv mepimrwon "negative projecting” AauBavouus tov ouvreAsorn Lf omwg omv
TOTT00TNON Of OPUYUQA, EKTOC €AV EgXOUNE EEAIPETIKA KAAEG OuvlnkeS emiywong Kai
OUUTTUKVWOTS OTOTE akoAoubsitai o mapamavw UmoAoyioHOo¢ yia "positive projecting”
romofstnon aAAa us k = 0,150

la mv mepimrrwon "induced trench” AauBavouus tov ouvreAsorn Lf omwg ornv "positive
projecting” roro@sTnon
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Ao Ta mapamdvw mTPOoKUTTEl 011 0 OUVvTEAEOTAS Lf gival mavra uysyaAurepog tn¢ povadag kai
yia ouvlnkn smixwuarog eivar @Bivouoca ouvdprnon Tou Uwoug emixwons H. Ta
mEPIOOOTEPN aopdAeia dexouaore ro Lf mou avrioToixei oo ueyaAurepo Uwog.

O IMivakag mepiAauBavel yia tnv ouvlrikn opUyuAaTogS TIS TIMES TTOU TTPOKUTITOUV CUNQWVA UE
Ta mapamavw Kai yia " mAaru opUyua " 1i¢ TiUES ol omoieg Sivovrar amo tnv BiBAloypagia

aveéapTATwS d1arong.
TIMEX XYNTEAEXTH Lf
A ENMIXQMA (oAegg o1 edpaoeig TAnv ) A OPYIMA
AIAMETPOZX (mm) Lf TYNOX EAPAXIH: Lf

300-400 3,40 () 1,50

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

a emiywpa kair edpaon (I) AauBaverar aveéaprnrwg diauerpou Lf = 2,00

Me Baon r1a mapamdvw umoAoyi{ovrar OTOUS OXETIKOUS TWivakeS yia kabs karnyopia
TOIuEVT/VWY Kal yia KdOs Oiduetpo kai mepimrwaon &8paong o ouvreAsorng Lf  kar 10
emiTpemopevo poprio Psm. O1 Mivakeg umroAoyi{ovrao us ouvreAsorn acpaldsiag v = 1.50.

7. [livakec

Me Baon ra avwrepw Yiveral o UTTOAOYIONOS TWV TTAPATTAVW POPTIWV Kal 0 EAEyXOS avroxngs
TWV TOIUEVTOOWAINVWY TTPOKEINEVOU va TTPoodIopIabei To Tedio epapuoyns autwy.

Kard rov umoAoyioud twv @optiwv Asitoupyiac o1 owAnves eésralovrai yia Kals SIAueTpo
gviaia xwpic SIAKPION KATA TUTTOUS Kl OEIPESC CwWANvwy Ka@ooov 1a @opTia aurd s{apTwvrail
KUpiw¢ amro 1 SIGUETPO TWV CWARVWV.

2TIC TMEPIMTWOEISC OCWANRVWY TNg idlag OSIaUETPOU dAAd SIAPOPETIKWY TTAXWV TOIXWHATOG,
urroAoyiderar o SUCUEVEOTEPOS OCWANVAC TTOU &ival EKEIVOS UE TO TTAXUTEPO TOIXWHUA KaBdooov
Oéxeral peyaAurepa opria Adyw tng peyaAurepng e€wrepikng Siauérpou . To idio yiveral kai
OTIC TTEPITITWOEISC CWANVWYV TNG id1ag SiauéTpou aAAd diapopeTikwy idiwv Bapwyv.

Kard TOov UTTOAOYIONO TWV EMITPEMOUEVWY @POPTIWV Kal Tov EAEyxo TNG avroxng Twv
TOINEVTOOWANVWYV yiveral SIAKPION KATA TUTTOUS KAl OEIPEC OWARVWY CUNPWVA UE TO POPTio
6pauong autwy.
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AHMOTIKH EMIXEIPHZH YAPEYZHZ ANMOXETEYZHZ NATPQN

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

AKTH AYMAIQN 48-NATPA,T.K. 26333, THA 2610 366100 FAX 2610 325790

MNINAKEZ ®OPTIQN KAI EAETXOY

TZIMENTOZQAHNQN
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2eh. 52

AEYAM.
Ymnpeoia Atroxéreuong
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I 2 A0 1 4% 6O IS 5d 00
T 2,20 [ i6.m0 i 1.50 R
i .50 FEE] . L 1.0 TE_RD
1300 19,30 H=0,40 : 1,50 [31 T, B0 44,40 H. ™ 1,50 111 350 45, 50
1% i =5 I 4,50 v SE_GD
I .00 A 1 IO [ 21,00
? I i,B0 53,70 i 2,20 ¢ 30 40
1400 F 21,00 E=0040: 1,680 | 37 | 260 ! &5 H2> 1,60 T I | 5.00 . 4407
iy 3,80 53,70 o 4,50 . 63,40
i i Y] 32,00 i T.50 24,1
] 11 3,80 60, &0 ' I Z,Z0 35,10
RGOS 4,00 He= 0,40 = 1,80 111 3,80 a0, o H = 1,80 111 309 0. 00
; o 3,50 | 5O, B¢ IV L) T2 0
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- _- - _ENITPETNIOMENA ©OFTI1A

: P L ,
ToLuevioowAlives ue thpun xalL tvropula pen = 38 f {(t/m}
domAot TUmOU Af v :
v e 1,58
Iuvvedxrn “E" TuvBehxn T
d PSA .
NepLnt Pen Mepunt |
{rm} (t/m) 8 (m) t8ocn.| L E (¢/m) H im thogo, | LE Pﬁ/m)
1 2,00 3,07 1,50 2,30
1B 3,40 5. 21 I 2,20 3,37
300 | 2.30 | H=0,40 : 1,90 111 | 3,40 Z,21 H > 1,90 11T | 3,50 5,36
v 3,40 5,21 ™ 4,50 6,00
i 7,00 1,75 1 7,50 7,80
I 3.40 5,35 11 2.20 4. 11
400 | 2,80 | H=10,40: 1,60 {_ I1I | 3,30 5,35 H > 1,60 TIT | 3,50 5,59
v 3,40 5,35 : IV 1,50 "8, 40
1 Z,00 4,27 1 1,50 3,20
11 3,20 5,83 ' 1 7,20 4,69
500 | 3,20 | H=o0,40 ;1,50 [ IiT | 3.20 6,83 HZ>> 1,50 1T | 3,50 7,47
IV 3,20 .83 v 4,50 q,60
I 7,00 4 .80 i 7,50 3,60
i 3,60 8,64 11 2.20 5,28
600 | 3,60 | H=0,40 : 1,00 [T T 3,60 | 8,64 | .H>>1,00 TIT | 3,30 g,40
v T.60 .| 3,64 v 7,50 10,80
i 2,00 5,47 1 7,50 7,10
. 11 7,60 g, 84 1 7,20 5,01
700 [ 4,10 | H=0,40: 1,00 [C 11T 3,60 1 2,84 H Z>>1,00 11 3,50 g,5"
IV 3.60 1 ¢.88 v 4,50 12,50
11 2,00 5,73 i 1,50 2,30
11 3,80 | 10,39 TT 7,20 6.31
800 4,30 H=0,40 = 1,00 II1 3,80 0,89 | H=> 1,00 111 3,50 10:03
i 3,80 | 10,39 v 4,50 | 12.90
1 2,00 6,13 T 7,50 4.80
11 1.80 | 11,65 I 7,20 6,75
900 | 4,60 {H=0,40 : 1,10 111 3,80 11,65 H>1,10 111 3,50 10,73
: v T80 | 11,65 : v 4,50 73,80
i 7,00 6,53 - i 7,50 | 4,90
: R 1,80 | 12.41 11 7,20 7,19
1000 | 4,90 |H=0,40 : 1,20 [IIT | 3,80 | 12,41 H>1,20 11 | 3,50 | 11,43
v 3.80 | 12.41 v 4,50 14,70
1 2,00 7,33 i 1,50 £,50
: 11 3,80 | 13,93 i 7,20 5,07
T200 | 5,50 |H= 0,40 = 1,40 { 11T [ 3,80 | 13,93 H>> 1,40 31T | 3,50 | 12.83
: v T80 | 13,03 v 4,50 | 16,50
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ENITPENCMENA ¢&OFTIA

Pz, WL
TotvevroowAniveg ue Tdpoun kar eviopplao Pen = _3Af {t/m)
domAor TUnov Agl v
v =2 1,5
Zvvedndxn "E Tuvv8hHhxxn T
d LT
| (| K @ Reours. Ly | Per o] Hm il Bt o
- 1 2,00 4,53 1 1,50 3,40
11 3,40 { 7,70 11 2,20 { 6,00
300 | 3,40 {H= 0,40 : 3,90[ 111 | 3,40 7.00 | H>1,90 T11 3,60 | 7.83
IV | X80 | 7,70 v 4,50 | 10,20
1 2,00 [ 5,87 T 1,50 | 4,40
11 3,40 | 9,97 1L 7.20 | 6,45
400 4,40 | H = 0,40 = 1,60 111 | 3,40 9,57 | H>=>1,60 111 3,50 | 10,27
—iv_ |3 40| ©.97 v 4,50 | 13,20
1 2,00 | 7.47 1 1,50 | 5,60
Il 3,20 | 11,98 : 1 2,20 | 8,21
s00 | 5,60 |H=0,40 : 1,50 11 | 3,20 | 11,95 § H=> 1,50 I1 3,50 | 13,07
v 13,20 11,95 v 4,50 | 16,80
1 2,00 { 8,00 1 1,50 | 6,00
Il 3,60 | 14,40 Il Z.20 | 8,80
600 6,00 |[H=10,40 : 1,00 [ TIL 3,60 14,40 | H>=>1,00 111 3,50 | 14,00
TV | 3.60 | 14,40 v I,50 | 18,00
f 2,00 | 8,40 i 1,50 { 6,30
T1_ 13,60 ] 15,12 11 2,20 | 9,24
700 | 6,30 [H=0,40 - 1,00 {%I1I [3.60 | 15,12 | H=>>1.00 111 3,50 { 14,70
IV |3.80 | 15,12 iv 4,50 | 15,90
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-~ ——- - OEAIA EQAPMOTHZI

4 min H/max H (ge m) vwa xuwntd SIW 30 min H/max H (og m) yia xivntd SIW 60
(mm) | Edp. 1 Eép. 11 Esp. 111| ESp. Iv| Ebp. 1| Ebp. II ‘ E6p. III Ebp. 1V
ToiLuevioowAiveg ue xaundva ceilpde 75 # pe todpun 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 0t40/7'00 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| ©,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 - |*0,40/2,40 |*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

ToLueviogwAfveg pe xaundva geipdg 100 4 pe tdpoun xat evtopula nivaxa I1

400 | 0,60/1,90 | 0,40/4,50 0.40/7.0§ 0,40/7,00!1,00/1,64 0,60/3,80 0,60/7,00| 0,60/7,00
500 | 0,60/2,20 | 0,40/5,40 | 0,40/7,00 | 0,40/7,00}1,00/1,5¢ 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(1,00/1,0¢ *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{1,00/1,2Q *0,40/S,30} *0,40/7,00] *0,40/7,00
1100 | 0,40/2,70 | 0,40/5,90 |0,40/7,00 ~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 0,40/7,60 0,40/7,00{1,00/1,4¢ *0,40/5,50{ *0,40/7,00{ *0,40/7,00
1300 | 0,40/2,60 | 0,40/5,10 |0,40/7,00 | 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{1,00/1,8Q *0,40/4,90|*0,40/7,00] *0,40/7,00
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’ FIEAIA EGAPMOTHL

Ymnpeoia Atroxéteuong

d min H/max H {¢e£ m) via xuvntd SIH 30 min H/max H {0 m) via kLvAzd SIW 60
(mm)] E&p. I Ebp. 11 |EBD. 111 Ebp. IV Ebp. I Ebp. I1 E6p. 1II| EGp. IV
TOLUEVIOOWANVEG HE KAUNAVE GELPEG 150 1) WE TOpUN & evtopura nivoxa IT]
400t 0,40/4,80 | 0,40/7,001 0,40/7,00 | 0,40/7,00| 0,70/4,10 *0,50/7,00 | *0,50/7,00( *0,50/7,00
s00| 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 " " " 0,60/5,80 0.40/7,00 0,40/7,00( 0,40/7,00
700 0,40/6,70 " " " 0,60/6,10 ) 0,40/7,00 0,40/7,00{ 0,40/7,00
800 ¢,40/6,90 " " " 0,60/6,40 0,40/7,00 0.40/7,001 0,40/7,00
S00| 0.40/7,00 " v " *3,50/6,60 0,40/7,00 0,40/7,00f 0,40/7,00
1000 G,40/6,00 " " " *0.50/5,50 0,40/7,00 0,40/7,00| ©6,40/7,00
1100 0,40/6.20 " " " *0,40/5,80 0,40/7.00 0,40/7,00| 0,40/7,00
1200 0,40/6,20 " " " *0,40/5,80 0,40/7,00 0,40/7,007 0,40/7,00
1300 0,40/5,40 " " o] *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 " ", " 0,40/5,20 } 0,40/7,00 | 0,40/7,00( 0,40/7,00
* Tapertionion .

Mie toug mapandve towpevioocwAirfiveg (ogeLpav 75, 100, 150) ocuvvigtdrar

6nwe -vie mepLocdtEpn acwdlreLa- ot tuuég ue acteploko (*) auEdveviat

xatd 0,10m xo8doov otn nedin oL ouvedxeg xataoxeune Sev elvar Lbave-

xtg {avenapxele ovuruevdoeLs, BlLapopetikd TAGTN opuvuETwy, eXaTAAARAC

UALKA ENLXOOEWV KAR) .
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- NEAIA E®APMOTHI

min H/max H {ogg m) via xevntd SLw 30

min H/max H (ge m} viLa KLvntd SLW 60

Edp. 1 I Ebp. 1I

Ebp.III| Ebp. 1V

E6p. I l Ebp. 11 Ebp. III] EbBp. IV

TowpevioowAfives pe tdpoun & eviopulo domAoL tdmou Ag

300 |0,90/1,90 [ 0,50/1,90 | ¢,50/5,80 { 0,50/7,00 - 0,80/1,90 0,80/5.,10 | 0,80/7,00
400 | 0,90/1,60 | 0,50/2,00 | 0,50/6,10 | ,50/7,00 - *(,90/1,60 | *0,90/5,60 | *0,90/7,00
500 |[1,10/1,50 | 0,60/1,90 | 0,60/5,60 { 0,60/7,00 - *1,00/1,50 | *1,00/5,00 | *1,00/7,00
600 - ¢,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 | *1,00/5,80 {*1,00/7.00
900 - 0,40/1,10 | 0,40/4,20 | 0,40/7,00 - *1,00/1,10 | *1,00/3,304 *1,00/7,00
1000 - G,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

.

¥ cvtopuia domAor TUmou ATl

TowpevToowArives ue Tdpun

0,40/7,00

300 |0,60/1,90 [ 0,40/4,70 0,40/7,00 | ©,90/1,96| o0,60/4,00 | o0,s0/7,00] 0,60/7,00
400 |0,60/2,30 | 0,40/5.80 | 0,40/7,00 | 0,40/7,00 | 0,90/1,60| 0,60/5,20 ©0,60/7,00] 0,60/7,00
500 {0,50/2,80 | 0,40/7,00§ 0,40/7,00 | 0,40/7,00 | 0,90/1,80| 0,60/7,00| 0,60/7,00] 0,60/7,00
600 10,50/2,40 | 0,40/5.90 | 0,40/7,00 | 0,40/7,00 | 1,00/1,00| 0,60/5,20 | 0,60/7,00{ ©,60/7,00
700 }0,60/2,10 | 0,40/4,90 | ©,40/7,00 | 0,40/7,00 - 0,60/4,20] 0,60/7,00] 0,60/7,00

* Imeatiipnan

Fie tovg toLucvroowriveg timou Ay (donAoug) ot Tipég pe agrepioko (*)
unopotv va yivouv 0,80 m yiatl 1o B&Bo¢ autd guvnBlfetar otn ApdEn
Bexduever pelwon Touv cuvieieotd covareleg and v= 1,5 oe v = 1,3,
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6.3. ZTATIKOI YINMOAOIIZMOI

ocwAnvwyv PVC, HDPE

2TATIKA
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2TATIKOZ YINMOAOIZMOZ ArQroN pPvC, HDPE

1. TENIKA

Kard tnv rtomoBérnon twv owAnvwv KAarw amo 10 £0A@OC EXOUNE £midPACN ONUAVTIKWV
QOPTIWV TA OTTOIA KATATTOVOUV TO CWARvVA.

MeydAn karamovnon Twv mAACTIKWY CWARVWY EMIPEPEI TTAPALOPPWOEIS KAl TNV TTEPITITWON
udpooTarTikKAg misong, pnén Tou cwAnva.

Ta e@opria civar 161a He aura oOTNV TTEPITTTWON KATATTOVNONS AKAUTTTWY OCWANVwv Kai
TPOKaAouv TAPAOPPWOEIS Ol OTTOIES EIVAI AVTIOTPETTES.

2TV TEPITTTWon Aoknong HeyaAng udpoorarikig misons (uwnAog udpopopog opifovrag,
T0M00éTnONn O¢ OdAacoa, Aiuveg, TOTAUIA) OE EUKAUTITOUS OWANVES emepyeral pRén Tou
aywyod.

H mpokaAouusvn mapaudpewaon Oev mpémel va urrepfaivel yia péyiorn Tiun wWOTE va pnv
emnpeaderal n avroxn Tou aywyou Kai va pnv gugavifovrai mpoBARuAra oreyavornTag oric
OUVOEDEIS TWV aywywyV UETASU TOUG.

Alakpivoupe TIC TTEPITITWOEIS.

Q{> TomroBsrnon o Enpa sdaen

Zg auTn) TNV TEPITTTWON UtTOAOoYifeTal uévo n mapaudpewarn Tou uioTavral o aywyog Umo tnv
EMidpACN UTTEPKEIUEVWY @opTiwv (popria e£ddeoug, Kivntd ¢opria). H mapaudépewon
ka@opilsrar Baoer mpodiaypapwv kai givar 5%. H pikpny autny mapaudpewon dev emnpeddel
TNV avroxn tou owAnva kKai Ogv TPOKaAsi mpoBARuara orn oreyavornta Twy TAACTIKWYV
ouvléouwy orrwg kaBopiderar amd Tov EAOT 476.

H mapauopewaon aurh givai avrioTpETTA.

Q{> TomoBsrnon o edaen us uwnio udarivo opilovria

Ze aurn tnv mepimrwon gésraderalr n avroxn o pRaén umo Tnv emidpaon £§WTEPIKNG TTiEong
(otnv mepimrwon aury udpoorarikng mmisong) mou uag divel éva péyioro Uwog Tou UdATIVOU
opifovra mdvw amd 10 CwWARvA KAl N TAPAUOPPWOCN TOU OwANva AOyw UTTEPKEIUEVWY
QopTiwyv.

Q{> Tomroblsrnon pysoa os vepo ( Aiuveg, 6aAdaocoa, rorauida )

Ze aurny v mepimrwaon &ésra{srai yévo n avroxn o prién umo Tnv emidpacrn udpPooTarTIKiS
misong mou pag divel éva uéyioro BaBog ToroBérnons rou cwAnva.

2. EAPAZH ATrQron

H gdpaon kair o gykiBwTrIOUNOSC TOU aywyou yiverar ouvnOwe ue aupo. O gyKiBwTICUOS TOU
aywyou mpemel va yiveral uexpl 0.30 m mavw amo 1o e§wppaxio ToU aywyou.

O1 gukaumrol aywyol &sv mpemel va gykiBwri{ovral U OKUPOSEUA EKTOS €AV O EYKIBWTICHOC
oxed1a0TEl va avaAauBavel HOVOS TOU OAd T QOPTIA TTOU AOKOUVTAl OTOV Adywyo .
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|3. ENITPENOMENH NMAPAMOP®QXH

H mpokalAouuevn mapaudppwon Osv mpémel va umepPaivel pia gEYIOTN TIUR WOTE vd HNV
emnpeadsral n avroxn Tou aywyou Kai va unv sugavifovrai mpofARuara oreyavorntag oric
OUVOEOEIS TWV aywywyV UETAEU TOUG.

H kpioiun opiakn mapaudépewon sivai wepimou 10% . H uéyiorn emrpemouuevn mapauopewon
givalr 5% kal TPOKUTITEI AITO TNV KPICIUN OpIakKn mapapoppwwaon Oiaipouuevn Sia Tou
ouvreAeoTou ao@aleiag o orrolog opideral o€ 2 .

4. ZYNAEZEIZ ZQAHNQN

Ymapyouv 81agopol TpoTTolI CUVOEONS TWV TTAACTIKWY CWANVWY :

o JUVOEOEIS UE HOUPA EVOWUATWUEVI) OTOV OCWANVA Kal EAAOTIKO SAKTUAIO.
o 2UVOEOEIS [E TIOEPEVIOUS OAKTUAIOUS

o Juvdeoeig e Siapopous ueBodouc auroysvous ouykoAAnong

Kail dAAeg .

O 1pO1TO¢ OUVEEONS TWV EUKAUTITWYV OCWANVWYV emmippeaderdal onUAVTIKA Ao TNV ITapapopewaon
TWV CWANVWV yiarl OTNV TEPITTIWON MNEYAAWV TTAPALOPPWOEWY Oev &ival duvarov va
o1arnpnOsi1 n avaykaid oTeyavornTd Twv CUVOECEWV.

5. METPO EAAZTIKOTHTAZ 2QAHNQN PVC, HDPE

Ta mAaortikd@ uAikd mapouoid{ouv TO QAIVOUEVO TOU eprruouou (creep). Eror n  apxikn
mapauoppwaon mapouoiadsl yia pIKPR auénon yia PEydAa Xpovikd diaoThiuara xpriong Tou
aywyodu.

METPO EAAZTIKOTHTAX PVC HDPE
Mérpo eAaoTiKOTNTAC YIA MIKPO diaoTnua xpnons 30.000 kp/cm2 8.000 kp/cm?2
Mérpo eAaoTikoTnTac yia ugydAo diaornua xpnong | 20.000 2.000

6. AOF'Oz AKAMWIAZ

H mapauépewon twv mAaoTikwy ocwAnvwy umé tnv smidpaon @opriwv kabopilsrar amdé 1o
péye6og Rs mou gival o Adyog akauwiag ( stiffness ratio ) kar mpokumrer amé tnv e§iowon :

Eb
RS = =
Er *1 /D3

omou Rs : Aoyog¢ akauwiag
Eb : Merpo EAaortikornrag Edagoug (Kp/cm2)
Er : Merpo EAacrikornrag owAnva ( Kp/cmz2)
I : Pomrn adpaveiag roixwuaros ocwAnva ava povada unkoug ( cma/cm)
D : Aiauerpog owAnva (cm)

H porm) adpaveiag yia toug ouutmrayeic owAnveg diveral amro Tov TUIro:
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Tiuéc Tou Pérpou avridpdoswc yaiwv E' (amé o ANSI/AWWA C900-81)

E’‘avdAoya pe Tov Babué ouumikvwaoews kara Proctor ag kgr/cm2 (PSI)

TYNOZ EAA®POYZ

ZYMIYKNQZH

EMYWOEWS YUPW amro
owAnves kard
ASTM D 2487

NMAHMMEAHZ

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

METPIA
85%-95%
2xer. Mukvornra
40 - 70%

YWHAH £YMITYKNQZXH
>95% pr.
Zxer. mukvornta >70%

AN\ETTOKOKKA £6AQn pe
METPIA WS UWNAR
mAaoTikoTnTa (Traxeia
dpyiAog, IAuouxa e5den
K.A.m) pe op. udap. LL>50.

AEN
EIAIKOYZ

AIAQOPETIKA

MPOZAIOPIZETAI

OA NPEIEI _NA

KAOOPIZTEI AI[TO

EAA®OMHXANI

KOYZ> .

ANAMBANOYME

E'=0

AETTTOKOKKA £56AQn UE
HETPIA ewS KaBoAou
mAaoTikornra

(apyiAouxog dupocg,
AETTTOKOKKOG QUUOG,
10XV ApyIKOG K.A.1T) e
Alyorepo amo 25% xovopd
mpoouiypara Kai 6pio
udap.LL<50.

3,5 (50)

14 (200)

28 (400)

70 (1000)

AETTTOKOKKA £5AQn NE
METPIA Ews KaB6Aou
TAAOTIKOTNTA pE
mepIoOoTEPA A0 25%
xovépd mpoouiyuara
Kabwg Kai xovopOKOKKa
gddaen os Alyoérepo amo
12% Asmrrd mpoouiyuara
(apyrAoaupwén,
XaAikoauuwdn K.A.m) pe
o6pio udap.L L<50.

7 (100)

28 (400)

70 (1000)

140 (2000)

Xovdpokokka eddaen ue
Aiya i kaBoAou Asmrra
mpoouiypara, Aiyorepa
amrd 12% (xaAikwdn
g6den).

14 (200)

70 (1000)

140 (2000)

210 (3000)

Opuuuariouévog Bpdaxos

70 (1000)

210 (3000)

210 (3000)

210 (3000)

AkpiBela peraéu
mPoKTIuNBsioag
mapauImopPwongs Kai
mpayuarikng %
(ouv/TAnv)

2

2

1

0,5

2TATIKA

A.E.Y.A.
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|=S73/12 omou S : To mayo¢ ToU TOIXWUATOS TOU OwAnva.

la ocwAnveg us oxi ouutmrayn roixwuara n porrn adpaveiag §apraral Amo Td  YEEWNETPIKA
XAPAKTNPIOTIKA TNS S1aToung Tous Kai AauBaverar amo Tov KATAGKEUAOTI).

H mapaoraon Er * | /| D3 ovoud{srar akauwia Tou SaKTUAiou Tou owARva Kai oUu@wvdA [E TO
ASTM D-2412 mapiordvel Tnv avrioracn rou CwAnva ornv mapauopewor).

7. TYINOZX SPANGLER - IOWA

la Tov gAgyxo TAOEWV KAl TAPALOPPWOEWV EMIAUETAI OTTWS TAPAKATW TO UTTEPOTATIKO
ouoTnua ocwAnvag - ed5a¢og.

7.1. EAsyxoc mapauopewons aywywyv

Me rtov tpomomoinuévo tumo SPANGLER - IOWA mn¢ pegfédou Marston umoAoyilsrar n
opi{ovTia TapauopPwar) ToU dywyou.

a YIKPES TTapaAPoOPPWUEIS ) KATAKOPU®PN TTAPANOPPWOT BswpeiTal KATa TTPOOCEYYION 101 ME
v opiovria . [a peydAss mapauoppwosic Kabwg Kal yid aywyouS MIKPNS aKauwias n
mapadoxn aurn O&v ICXUEL

7.2. Tporrormroinuevoc rummroc SPANGLER - IOWA

y : Tapauépewon aywyou (cm)
DI*k*Wc + k * Ws Ay : ekarooTigia TTapapdépPwon
y = Dl : adldoTaTOg CUVTEAECTHG O OTT0i0g EKPPAdel TNV
2*E UOTEPNON TNG TTAPANOPPWONG.
————————— + 0.061*E' R : A6yog SiapéTpou TTpog TTaX0g aywyou
3*(R-1)*3 K : ot1aBepd e§apTwpevn a1ro TNV ywvia edpdoswg
Kol Wc : ®oprtia yaiwv (kp/cm2)
Ws : Kivntd @opria ( " )
E : pérpo eAaoTikOTNTOAG aywyou (" )
Ay =100 * y/D E' : pérpo avmidpdoswg yaiwv (")

2Tnv £§iowarn autn o MPWTOS 0POS TOU TTapovouaocTn dnAwvel tnv emdpacn TS aKauyiag
(stiffness) rou eukaumrou aywyou evw o Seutepog TNV emidpaon NS madnrikng wlnong rwv
yaiwv yupw armmo Tov aywyo.

AauBdvovrai: DI = 1.50 kai K=0.10

7.3. ZuvreAsarnc R

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

AIAMETPOZX (o€ x1Al00TQ) NAXOZ TOIXQMATOZX TuvteAeoTng 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
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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

7.4. AAAn ek@paaon rpomromoinuevou rumou SPANGLER - IOWA

Ay : opidovTia TTapapdpPwon aywyou (cm)

Cl*Ch *Wc Cl : ouvreAeoTNG TTAPAPOPPWONG
Ay = Cb: ouvreAeoTng edpaong
0,149* Ps + 0.061*E' WC : OUVOAIKO KOTOKOPUPO POPTIO
Kal
Ps=E*1/0.149 (m3) E : pérpo eAdOTIKOTNTAG AywyouU
E' : pérpo avridpdoewg yaiwv

O oguvreAsarng edpaong Cb AauBaverar ouvnlwg i10o¢ pe 0,083 Tiun n omoia avrioToIXEl O€
ywvia sdpaong 180 poipwv

r'ONIA EAPAZHZ (BaBuoi) 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 ouvnbwg 10o¢ ue Tnv povada.

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

H ouvoAIkn Kkarakopu@n Karamwovnorn oThv 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 ATTO TOV TUTTO

Pv =Ko * WoA /De

Kai

Ko= 1- sing

omou
Ko : ouvreAeorng diavoung e§apTwpevog Ao 10 UAIKO EYKIBwTIOUOU TOU owAnva
@ I N ywvid ECWTEPIKNS TPIBNS TOU UAIKOU yKIBWTIOUOU

WOA : 10 0AIKO £§WTEPIKO KATAKOPUPO POPTIO ( JOVIHO + KIVNTO )

De : n &éwrepikn S1aueTPOS TOU CWANVa
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H opifovria avridpaon Siveral amo Tov TUTTO

Ph =k* x Pv

OTTOU 0 OUVTEAEOTNGS Karavouns K* diverai amé rov rurro

K* = 0.083/(Ss+0.066)

O oguvreAsarng Ss ouoxeTi{el TiS 1I810TNTES TOU CwAnva (Rs) ue aureg tou edagpous (Bs)

Ss = Rs/Bs

o1mTou

Rs=E*I1/3

Kai

Bs=0.060*E"*¢

O guvreAeaTng € gival 510pOWTIKOG OUVTEAEOTNG £§APTWUEVOS ATTO TO UAIKO ETTIXWOTG.
Oswpseitar ori o ouvreAeorng Bs AauBaver tnv niun 2,50 kgricm2 yia cuumukvwon kara
PROCTOR o0& ouvlnkes BeATioTng uypaoiag Kal yid TNV OUCUEVI TTEPITITWON dApPYIAAIKOU
gdagoug.

O ouvreAsarng Ss Siveral Kal Ao TNV EKQPAcn

Ss=1.20 *E/E’*(t/De)’

7.6. Pomrn - Taon

H peyiorn pomrn emi tng diaroung Tou cwAnva SiIveral amo Tnv oxeon :

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

oTmTou
m0=0.25

m1=-0.1812

Kal r n uéon akTiva Tou aywyou

H raon Siverar amo rov rumo :

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

H raon &ev smimpemeral va umrspBaiver ta 105 kgr/icm? yia owAnves PVC osipag 41

H mapauopewon rou cwAnva Umropel va UTTOAOYIOTEI KAl AT TOV TUTTO

lf=Pv+*r*(-0166+0.128 *K*)/Rs
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|8. MEOOAO: GAUBE
H peraoAn; tou Adyou 1n¢ kalerng mapaudéppwons 8v Tou owAnva mPoS TNV KABeTn
mapauoppwarn) Tou eddapoug &b, oxerikd ue 1o RS,

ov Rs

&b A*Rs+B
n peraBoAn ¢ kaberng mapaudppwaong rou cwAnva % (dv=Aw/D)
n KaBern rapauopewon Tou £5aPous

o Aoyog akauwiag
Eumeipikéc orabepéc

ormou ov
B
Rs
A.B

H kalestn mapaudppwan rou eddpoug icoural e

eb=P/Eb

omou b = n kdBesTn MapaudpPwan Tou dapous
P =r1a ouvoAikd umrepkeiueva @opria (Kp/cm?2)
Eb =710 puerpo eAaortikornrag rou eddagpoug (Kp/cm?2)

Me Baon Tov Adyo dv/sb kai 1o gb mmou gival To mnAiko Tou cuvoAIKOU UTTEpKEilIEVOU @oprTiou dia
TO METPO £AAOTIKOTNTAS TOU £0APOUS NTTOPOUNE va UTTOAoyioouus Tnv mapaudéppwon Ay svog

owAnva ue e§wrepikn diauerpo D

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

O ouvreAgoTnC ao@aAsiag mou XprnoioToIOUNE (EMITPETMTOC OUVTEAEOTAS agpalsgiag) yia Tov
urroAoyiouo givai 2.

Emeidn ra mAaorikd mapouoid{ouv epmuouo (creep) n apxIKn TApaAuOpPwWarn TWVY TAACTIKWY
OwANVwWY TTOU OQEIAETAI OTA UTTEPKEIEVA QopTia rapouoid{el yia pIKpn auénon ue Tnv mapodo

TOU XpOVou.
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9. YNIOAOTIZMOE ANTOXHE EQAHNA XE PH=H YO THN EMIAPAZH EZQTEPIKHE
MIEZEQE (BUCLING STRENGTH )

21NV TEPIMTWON TWV ESUKAUTITWY OWANVWY TO KPITAPIO YIAd TOV UTOAOYIONO TNgG avroxns
owAnva oe pnén umo Tnv emdpacn eSWTEPIKNG TTIECEWS &ivalr n udpPOOTATIKI) Tiean mou
g§aokeiral amd rov uwnAo udarivo opidovra.

To uwog NS oTiANG ToUu £6APOUCS TTOU NTTOPEI va TTPOKAAETEl pi§n TOU CWARvA gival KaTrd TTOAU
HeyaAuTepo amo 1o Bd6og mou ouvOwgs TOTTOBETOUVTAI OI AYyWYOi UTTOVOUWV.

E§'dAAou 1O UWOG TNG EMIXWOEWS TTOU TPOKAAEI TAPAUOPPWOEIS MNEYAAUTEPES AMO TIS
emMITPETTEC 5%-6% gival Kara TTOAU UIKPOTEPO arrd 10 UWOS TTOU TPOKAAEI prién Tou ocwARva.

Orav o owAnva umoornpi{stalr amd 10 £0AQYOS EMXWOEWS TOTE N avroxn Tou ornv pnén
auddveral apkera, avaAoya ue 1n @uaon Kai Tov Babuo CUNTTIETEWS TOU e6APOUS.

Tevikd n auénon tn¢ avroxng givair 1600 PHeyaAuTepn 600 HEyaAUTEPOS gival 0 AGyo¢ TOU HETPOU
gAaortikornrag rou eddaeoug (EB) mpog 1o uérpo eAaotikérnrag rou ocwAnva (Er)

(To Bd6og TomoBETNONG TWV MAACTIKWYV OCWANVWY pgod oTo £€5apog dev mpémel va urrepPaiver
Ta 15m)

la roug mapamavw Aoyoug Sev armraireital ouvnOwg o utmoAoyiouog avroxng owAnva oe pnén
utTo TNV £midpaon e§WTEPIKNG TIECTEWS

To «buckling strength» Twv mAaoTikwv cwAnvwy eéerddsral oTnv TepimTwon Tomo6érnong os
édagpog ue uwnAdé uddrivo opifovra n péoa oe morduid, Aipves K.A.m kai Siverar amé tnv
giowan:

. Eu [s)
Pro™ 4.(11L ,uz) [rj

Pxo = «buckling strength» Tou owArjva mou romo@ereital yéoa aro vepd (kp/cm?)

Er. = To upETPO €AAOTIKOTNTAS TOU CWARvVA yia peydAa xpovika SdiaoThipara Karamovnong
(kp/cm?)

S = To mdyo¢ rou owArnva (cm)

M = O Adyog Tou Poisson mou atnv mepimrwon rou uPVC eivar 0,38 rou HDPE 0,4 .

21nv mepimrwon Twv gAikogidwv ocwAnvwy 1o «buckling strength» diverar amé tnv e§iowon:

24.F -1
1_ﬂ2).Dm3

Pio=
(

Orav o owAnvag umoornpi{erar amo 10 £6aPOC EMYWOEWS, TOTE N avroxn Tou ormv pnén
auédveral Aapkerd, avdAoya pe tnv @uon kai 10 Babué cuumiéosws Tou £8dgoug. svikda n
auénon TNG avroxng &ival 1000 UEYAAUTEP) 600 HEYAaAUTEPOS givai o AGyog TOU UETPOU
gAaorikérnrag rou eddagoucg (Eg) mpog 10 pérpo eAaorikérnrag rou cwAnva (Eg).

2Tnv mepimrwon smouévweg mou Exouns TOmoBEérnon aywyou péoa oro £6agog I1oxUEl n
giowon:
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Px1=Pko . fs

oémou:

Pk = «buckling strength»rou ocwAnva péoa oro édapog¢ kdTw amd Tnv emidpacn £§wWTEPIKNS
uSdpPOoOTATIKIS MIECEWS.

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

fs= ouvreAgoTn¢ mpooraoiag Tou cwAnva.

ZYNTEAEZTHZ [TPOXTAZIAZ f, A ZOANHNEZ uPVC KAl HDPE

rNiezH ME YMIIEZH XOPI> 2YMINIEZH | ErKIBOTIXMENOY ZE
AEITOYPIIAZ EAA®OYZ EAA®OYZ MITETON
3,2 3,0 15 4,0
4,0 2,8 1,2 4,0
5,0 2,4 1,0 4,0
6,0 2,3 1,0 4,0
10,0 1,2 1,0 4,0

TéAo¢ 1O yeyovog OT1 0 CWARVAS TTAPALOPPWVETAI KATW ATTO TNV EMidPACN TWV UTTEPKEINEVWY
popriwv éxel pia eridpaon oro «buckling strengthr»rou.

2€ auTth TNV TEPITTTWOon 10XUEl N E§iowon:

PK2: PKO . fs . fa

omou:
fq= egivalr evag ouvreAsoTiC mMAPAUOPPWONS TTOU OTNV TTEPITITWON TTOU EXOUNE EAASITITIKR
mapapopPwaon Tou cwAnva icourai le:

3

fo| 1o

B (1+5)2

O guvreAsartig aopalcgiag yia to «buckling strength» rou ocwAnva diverar amé tnv e§icwon:

e
Py

S:

Omou s 0 ouvreAsorng aoepaleiag, Pk2 n avroxn oe pnén tou owAnva (Kp/cm2) kai Pw n
udpoaoTarikn meon Tou udarivou opifovra mavw orov owAnva. H udpoorarikn meon Siverai
amd tnv g§iowon :

Pw =y *Hw omou y 1o &18iko Bapog Tou vepou kai Hw 1o uwog mavw amré Tov mubusva rou
aywyou OTO OTTOIO EUPICKETAI O USPOQPOPOS opi{ovTag.

To BaBog¢ aro orroio emepxeral pnén orav dev urrapyx el udarivog opifovrag gival H = Pb/y omrou:

Pb =1-15- —\/PK2-EB

To BaBog roroBsTnoNg oxI HEYAAUTEPO Twv 15 .
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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 | 483 | 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 | 2,11 | 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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6.4. YIIOAOIZMOI ANQ3H2

owAnvwyv PVC , HDPE
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TEYXOZ ITATIKQN YMNOAOIIZMQN

AEN AMAITOYNTAI 2THN NAPOYZA MEAETH
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6.5. YIIOAOIZMOI ANTOXH2 2E PH=H YINO THN
ENIAPAZH EZQTEPIKHZ MNIEXHZ

ocwAnvwv HDPE
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AEN AMNAITOYNTAI ZTHN NMAPOYZA MEAETH
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6.6 2TATIKOI YIMOAOIIZMOI

Q@PEATIWV ATTO TTPOKAT/VOUG TOIHEVTOOWANVESG
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TEYXOZ ITATIKQN YMNOAOIIZMQN

2TATIKOZ YINMOAOrIIZMOZ ®PEATIOY AIAMETPOY 1,20 p. ANO
NMPOKATAZKEYAZMENOYZ TZIMENTOZQAHNEZ

1.MMapadoxéc

To @pedrio aurd civar omovOUAWTO us apxikd KOAoupokwviké tunua 0,60/1.20 uywoug 1,00 .
21n ouvéxeia umrdpyouv KuAivdpikoi omovduldor #120 ue mdayxog keAupoug 0,15 p.

Karnyopia okupodéuarog: touAdyiorov B300
Ei61k6 Bdpog okupodéuarog: y=2400 kr/m
Ei161k6 Bdpog uypwyv yaiwv: y=2000 kg/m
Kivnré goprio SLW 60: 6xnua kAdong 60 tn

O1 wlnoeis Twv yaiwv AauBdvovrar oudETEPES

2. EmiAugn :

Eééradovral o1 MapaKkdrw mEPITTITWOEIS

a. H svrarik kardoraon tou teAsuraiou omovdUAou os péyioro BdBog 6,00 y. (MoAu uikpn
EMidpacn Tou KivnTou @opriou)

B. H gvrarikn Karaoraon Tou mPwToU KUAIVOPIKOU OTTOVvOUAOU UE EKKEVTPN TTAEUPIKN QOPTION
Tou KivnTou SLW 60.

Y- H evrarikn karaoraon tng mAdkag édpaong.

0. To KOAOUPOKWVIKO TURuA

e [IEPINTQZH (a):
Eotw P, =  OKTIVIKI} OJOIOOP®N TTiEon yaiwv

P, = KAarakopugn ocuvioTwoa

P,, = opi{évria ouvicTwoa
2¢ éva oroixeiwdes Tunua 8, Tng mepipépeiag s§aokeirai rison P,
Pyk = Py *nue kai 8x =R * nue

[T [

2Ng = X(Pyk) = Py*nuep = Jo (Py*nuw*R* 8y = Py*R*.Jo nue * 8¢ =2Py*R
2uvenrwg Np =Py *R

Py =k *y *H omou k o ouvreAgsorn¢ RANKINE (Aoyog opi{ovTiwv wlnoswv mpog Karakopupa
@oprtia) AauvaBousvog 100¢ mpog 0,50.

lNa uvwog¢ H = 6,00 ustpa AauBaverar w¢ SUCUEVESTEPN TTAPAdOXN OTI N TTIECT OTO KATWTATO
akKpo givai 101a yia 0Ao Tov OTTovOUAO OTTOTE EXOUE :

Py=050*2*6=6t/m2
Ne = 60,75 = 4,50t

H oAikn raon o = 4,50/0,15 * 1 = 30 t/m2 n omoia sival APKETA UIKPI.
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e TEPINTQZH (B):

Ta kivnra opria e§ackouv oTov KUAIVOPIKO OTTOVOUAO HOVOTTAsUpn wlnon Kai emMouévwe 10
Ppedario poprieral OMws évag owAnvag og opuyua e Tnv diagopd OTI Ta opTia mou dExeTal
10 @pedrio gival Ta piod (ouvreAsori¢c RANKINE 0,5).

Ta gopria Twv yaiwv BeBaiwg (mou gival OuwS TOAU MIKPOTEPA TWV KIvTwv) @oprti{ouv Tov
O1TOvOUAO ouoIduopPa OTTWCS TTPIV, XWPIS va avarrTioouVv KAUTTIKES TATEIS oav Ta KivnTd. Ermri
70 QUOUEVECTEPO KAl YId AMTAOTTOINON TwWV UTOAOYIOTWY Bswpeital o011 Kai autd Spouv Us Tov
id10 1pé1T0. ETOI UTrOopEi va xpnoiuorroinBsi n Oswpia TG AVIOXNS TWV TPIW AKUWV Kal vd
mapBouv oToIXEia Ao TOV OTATIKO UTTOAOYIONO TWV TTPOKATACKEUACUEVWY TOIEVTOOWARVWY.
Av kai n rapadoxn yia Karaoraon EmXWHATOS Taipidfel KaAUrepa o UTToAoyIouO¢ yiveral kai
yia 1i¢c U0 KaraoTaoeis Kal AauBdaverar ) SUCUEVETTEPT.

ATTO TOV OXETIKO TIVAKA KAl yIa UWog yaiwyv 1,5 y. Exouus yia Tov mpwro omoveulo
W+= 5,134 t ka1 P= 0,5X5,13 = 2,57 t.
A0 TOV OXETIKO Tivaka Kail yia uwog yaiwv 1,5 u. kai yia kivnté SLW 60 éyouue:

Wsp =5,58t kar P™=0,5X5,58 = 2,79 t.

2ZYNOAIKO ®OPTIO: P=257+2,79=536t

Ta smitpemousva @opria civar yia daomAo toiusvroowAnva tumou Al kai yia édpaon | (o
ouuTTUuKvwuévn duuo), yia ouvlnkn «E» 7,33 tn kai ouvlrkn «Ti» 5,50 tn .

Emouévwg P=5,36<5,50 mapdAo 1i¢ duoueveic mapadoxég mou Eyivav.

e [MEPINTQSH (y) :

IMAdka édpaong

Kivnto poprtio tpoxou : 10t *150 = 15t (1,50 eivai o ouvreAgoTng Kpouong)
6 omovdudortTou 1,0m: 6* 150 = 9t (1,50 eivai o Bapog amovduAou)
2YNOAO karakopUpwyv @opriwv = 24t

Emigaveia karw mAakag: E=m*D*D/4=1,77 m2

Emegaveia daktuAiwv 3,14 * (0,75 * 0,75 -0,60 * 0,60) = 0,636 m2

Op6n raon orov reAsuraio ommovouAo : Ne = 24/0,64 = 37,50 t/m 2 n omola givai TTOAU UIKPN
®opri{ouoa raon ornv mAaka : Q = 24,00/ 1,77 = 13,56 t/m2

Ta eAsuBspn mepiueTpikn oTnpién (ApOpwarn) eXOUNE LEYIOTN POTI) OTO KEVTPO
M= Q*Ru*Ru/5,33 = 13,56 *0,675%0,675/5,33= 1,16 tm

Kai peyiorn raon yia waxog¢ mAakag 0,30 cm

o = 1160000/(100*30*30/6) = 7,73 kg/cm?2

2uverrwg givai 5ektn mAaka pe d=0,30 amé okupodsua B225
e TIEPIMTOQZH (5):

O Kwvog gAéyxerai :
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TEYXOZ ITATIKQN YMNOAOIIZMQN

|) o€ karaképupa gopria
Il) os opi{ovria popria

ra mnv (1) mepimrwaon mpémel va mapaldafer acpalwg goprio Tpoxou 10x1,5 =151n .
H avamrruooduevn raon urmoAoyiferar wg akoAoUbwg:

Emipaveia daktuAiou 960: E= 3,14 X (0,45%0,45 - 0,30*0,30) = 0,353 m3
Taon : o =15/0,353 = 4,25 kg/cm2 n omoia givai ToAu pikpn

Ta tnv (ll) mepimrwon o kwvog Bswpsital oav ocwAnvag péong diarouns P90 kar utroAoyifouus
yia Tov owArnva 990 us tnv péBodo Twv TPIWV aKUWYV (Ta popTia arrd Toug mivakeg ivar idia kai
ocv maidelr péAo n mapadoxn T1ng diapopds oxnuarog) yia H= 0,50 u. (uéoo dyog) :

Méviuo @oprio W=1,63 tn kar P=1,63X0,50=0,82
Kivnro goprio Wsp= 14,47 tn kai P’=7,23 tn.
ZYNOAIKO ®OPTIO: P=8,05 tn.

To goprio 6pavong Trou Kwvou le T NV péBodo Twv TpIwv akuwy givai: 7,00 tn . MNa H,:5,=0,50
(Aoyw TtoU uIKpoU BdBoug éxoups ouvlnkn «E») kai yia £édpaon | (oe duuo) Aaupavouus
ouvreAsorh édpaong Lf =2,00 . Zuvermrwg:

Pernp = 7X2/1,5 = 9,33 > 8,05

Apa oav teAIk6 cuumTépaocua @aiveral o011 yia TIS TECOEPISC TTEPITITWOEIS UTTAPYXOUV TTEPIBWPIO
acpaisiag.
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6.7 ZTATIKOI YNIOAOIIZMOI

XUTWV @peatiwv ouppiwv E1-0, E2-0 kai E3-O
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OPEATIO TYNOY E1-0 (Decwrt = 1,20)

MAdka emkaAuwng d = 20 k.

a
02
015(4(0)'

0¥

14...

=————=5333t/m’
0,25x1,05

PTP

To ouvoAiké poprtio Tou déxeral n TTAGKA SuwC gival HIKPOTEPO yiaTi OTTWS Qaiveral Kal Ao 1o
oxnua Tunpa Tou @opTiou mapaAaufdvouv Ta Toixywuara Kabwg emions kai n nUIKUKAIKN

mAdka Siauérpou IA.
Ero1 éxoups :

PoA=0,55X0,25XPrp+0,25X0,25XP1p/2+0,25X0,25XP1p/4+0,23 (euf.kukA.Tou)X 0,20 X 2,40

10,00t

EmiAUstar n nuikukAik 18sary mAdka Siauérpou AB=1,05 u. (BAéme HAHN oeA. 297) pe

EAguBspa edpadousvn nUITTEPIPEPEIQ:

maxM=10,00/4,95=2,02 tm

A) la emixwon 0,15 p.

H povadikn mepimrwan @opriong eivai
va mard o évag 1pox6¢ ToU oxXNUATOS TWV
60.. otnv mAdka . Aucusvéorepn 0éon Tou
TpOoX0U ¢ivali n 6éon 1 (ro péoov TNg
Siauétpou AB 1 EZ avrioroixa rtwv
10eaTWV  NUIKUKAIKWV ~ TAAKWV ~ lE
Srauérpoug tng AB & EZ).

Eme@adveia emippongc tpoxou: [ 0,15 +
0,710]X[0,60-2X (0,15 + 0,10)] = 0,25 X
1,05

Apda 10 @oprio mou déxeTal n NUIKUKAIKA
mAdka OSiauérpou AB=1,05 u. mepimou
givai

[=0,20 h=0,04 6b/6e=80/2200

Kh =11,25 6b/6e = 60/2200 fe=6,30 cm2/m ($12/20)

B) EAcyxog mAdkag opoeng gpeariou E1-0 (yia emixwon 4,00 u.)

O 1poxO¢ Bpiokeral mdAr otnv Béon 1 (BAéme oxrua mponyouuevng o€Aidag).

H smipdveia emppong Tou tpoxou givar uia emipaveia mAQrous 25 k. yUpw Aamo 10 OTOMIO
emiokewng dnA. uia emipaveia 0,25 X 2,60 p.

Apa ta gopria mou s§ackouvral oTnv NUIKUKAIKD 16garn mAdka Siapérpou AB civai:

Prp = 14/ (0,25X2,60) = 21,54 t/m?

P15 Bap. TAdK. = 0,20 X 2,40 = 0,48 t/m?
Pyaicv = 4,00 X 2,00 = 8,00 t/m”
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5x10x (1,4—0,1x4)

=0,45t/m’
(2+2xd) x (3r2xd)

Pumol. 5 tpoywv=

ouvoAo P = 8,93 t/m?
Kal TO OUVOAIKO OlOIOLOP®O POopPTio TToU SéxeTal N TAGKA

PoA = 0,55X0,25 X P1p + 0,25 X 0,25 X P1p/2 + 0,25 X 0,25 X P1p/4 + 0,14 (cuB.kukA.top) X P =
5,20 t

Emiong &§aokeirar éva ypauuiké @oprio ornv didusrpo AB amé 1o idlo Bdapog Tou orouiou
EMioKeWng:

Puyp. = 1,05 X 0,20 X 4,00 X 2,40 = 2,00t

Apa éxoupue yia Tnv 1dsarni nUIKUKAIKNG TTAdka Siauérpou AB (BAéme HAHN oeA. 297)

max M = 5,20/4,95 + 2,0/2,81 = 1,76 tm 1ou givair yIKpOTEPN ATTO TNV AVTiOTOIXN POTIA YIA THV
Auon ue tnv emkaAuvyn twy 0,15 y.

2. EmiAuon muluéva gpsariou E1-0
Bd6@og ¢peariou 6 .

Ywoc¢ ¢peariou : 2,00 + 0,30 + 0,20 + 0,30 = 2,80 p.
Ywocg emkaAuvwng: h = 6,00 - 2,80 = 3,20 .

Poprtia
Taisc

y1=2t/m®>  Py=2X3,20=6,40t/m*
Bdpoc¢ gpsariou:
V=m1.70°74 (2+0,2+0,3) - m1,25/4AR =322 m°

p 3224 0
1,70
4
Kivnro

14
Ptp=————— =617t/ m* -
P 10 /

4

5,0x10x (1,4-0,1x4)
P = =0,451

Ko (2+2><4 )x(3+2><4) / ?
Apa PoA = 6.40 + 3,40 + 6,17 + 0,45 = 16,42 t/m?

Eupson porwv

IMAdka ue eAcuBepn édpaon
(Mivakeg Bores)

Pomn oro kévrpo (p = alr =0) u=0,66
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16,42x (1,05><0,602)
My = x3,66=0,41x3,66=1,491/ =M
16 m- e
OmAiouog

B225 Stlll h=4,0cm d=30cm

Kévrpo
Mer=1,49 Kh=21,30 6,/6,=29/2200 fe,=2,75m (¢ 10/25)

Me@ = 1,49 fe@=2,75cm’m (¢ 10/25)
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OPEATIO TYNOY E2-0 (Deocwrt = 1,50)

1. [MTAdka smkdAuwng d=25 k.

2,5 %
b,=t,+
Popria
1610 Bapog mA. 2,4X0,25=0,60
laisg 2X4,00 = 8,00
5x10x (1,4-0,1x4)
5 1poyoi

(2+2x4) x (3+2x4)

P;ox = 0,60+8+0,45=9,05 t/m?

a) EmiAvovral o1 mAdkec ABIr'AA , ZABZ ,
ElrAE |, yia Bd6oc 4 u.

IMAdka AAIrBA (augiépeiorn Awpida)
Avoliyua
1,48 X 1,00 = 1,55 p.

-(1— 5) =0,35+2,5(1’5 5) .05 ) =083
/ 2

=0,45

Bdpoc Aaipou: (1,15 X 0,95 - 0,75 X 0,55) X 4,00 X 2,4 = 6,52 t

1 1pOXOC =14t
P =20,521t
q,= 9,05 x0,83=3,76¢t/m
20,52
g, =22 083+ 0’50 —3,76+7.89=11,65t/m

b

lMAdksc ZABZ | ETAE
Avoiyua
1=1,37X1,05=1,44 p.
Popria

g,=(9,05/2) X 0,80 = 3,62 t/m

b=0,35+2,5(1,44/2).0,5/2=0,80 p.
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g,= 3,62+7,89=11,51t/m

YmoAoyioudc< BsAwv kduywnc

mAdka AAMBA
e

T 92

s

! T e e e B L
- L

D

'0,S0 055 059

-~

f = [(3,76.1,55" )/(24.0,83)] . (0,323-2.0,323° + 0,323" )=0,290

fr2=[ (11,65.0,55).1,55%0,5]/(6.0,83)

_3,761,55

fr =22 %(0,323-2:0,323°+0,323*) =0,290
24.0,83
(11,650,55)1,55°-0,5 ) )
fo, = 0,323(1-0,5"-0,323) =0,322
60,83

f=1, 41

2
7, =T 0 393(1-0,6772-03237) ~0,072P
v 6083
2
=2 3931203232 20323 ) ~0,062P
60.83

£, =0,290+0,322+(0,072+0,062)P=0,612-+0,134P

IMAdka ZABZ, ETAE
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1‘P
v+ 19
! T R R ¢
8 g

Y
|
T

4% i
0,75 = 06&2

’

2

f. = M(o,szl—z-o,szﬁ +0,521*) =0,122
L 24080

_11,51.0,75

— . —_— 2 =
f\ =080 (1-0.521) - (1,44-0,75" ) =0,567

P-1,44%.
1. = _P14470.69 0.521(1-0,479° -0,521° ) = 0,078 P
v 60,30

f =0,12240,567-0,078 P =0,689—-0,078 P

Apa TEAIKA Exw:

0,612 + 0,134 P = 0,689 - 0,078 P
P = 0,36t

YmoAoyiouog porwv

IMAdka AAI'BA

12
M, = qlg =3,76:1,55? /8=1,131m

/. 155.
3 z 3 1,55

M, = P-a=0,56-0,5=0,18tm — MoA=3,35tm
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I’ 1,44°
M, =T 236027 —0,94m
.C? 2 .0.75> ?
M, = 9, ,(1_0,5_ Ej =M(1_0,5 0’75j =1,77tm
2 [ 2 1,44
m, ——Lrab 2036075069 5 . Mor=2,58m
! 1,44
OmAiouog
lAdka AATBA
B225 ST d=25cm h=4cm b=83cm

Me=3,35 Kh=10,45 6b/6e=66/2200 fe=8,01cm2  @14/25

IMAdksc ZABZ, EIAE

B225 STII d=25cm h=4cm b=80cm
Me=2,58 Kh=11,69 6b/6e=57/2200 fe=6,11cm2 ®14/25

B) EmriAucn rubBuéva gpsariouuy E2-0

Bd@og poric 6,00 u.  d=40cm h’=4cm

Popria
1) a6 mAdka opoepng
O104= 9,05 + 20,52/(17.2°/4) = 15,58 t/y?

2) Bapog roixywudrwv

T (22-15%)1,752.4
4 ~1,84¢/u

0?2

13

apa oA = 15,58 + 1,84 = 17,42 t/i/*

Eupson porrwy

A0 Tou¢ mivakeg Bares yia mAdka KUKAIKI e eAsUBspn édpaorn, EXOulE:
Porrj oro kévipo (p=a/r=0) p=0,66

17,42-(1,05%0,75)*
M= 16

x3,66=2,47tm/m=Mo

OmAiguéc
Mr=2,47 Kh=22,90 6b/6e=26/2200 fe=3,29cm?/m &10/18

2a) EAsyxog opoerc ppeariou E2-0 yia emixwon 15 ek

2TATIKA A.E.Y.A. 2eA.

Ymnpeoia Atroxéteuong

100




TEYXOZ ITATIKQN YMNOAOIIZMQN

]

2TATIKA

A.E.Y.A.IN.
Ymnpeoia Atroxéteuong

2eA. 101




TEYXOZ ITATIKQN YMNOAOIIZMQN

Popria

Karavoun Kivnrou 1mou mard oro KATmraKi

To @oprio ToU TPOXOU Bswpsital KATAVEUNUEVO OTIC YPAUMNOOKIAOUEVES EMIPAVEIES (OUOMEVIC
mepiTTwon)

(55+2X12+2X12,5=1,05)

(10+12+12,5=35)

1) 1 1pox6¢

2X35+55=125 ¢k. apa (q,=14/1,25=11,2 t/m
2) 1510 Bdpog mAGKag 2,4X0,25=0,60 t/u”

3) Maisg 2X0,15 = 0,30 t/i

ty = 0,25

MAdka AATBA (bm=0.73)
q1=0,9/2X0,73 = 0,33 t/m
q2 = 0,33 + 11,20 = t/m

IMAdka ZABZ ElrAE (bm=0,70)

gl =0,9/2 X0,70 =0,32 t/m
g2 = =0,32t/m
g3 = =11,20t/m

Kar origc duo mepImrwaosis Ta @opria gival uikporepa amé ra avrioroixa e 4,00 y. smkaiuvyn,
dpa dsv amaitsital mepaItépw EAgyxog .

B) NMubuévac gpsariou E2-0 yia smiywon 15 &k.

Popria

1) Pkiv = 2 X 14 t/m.r’/4 = 8,90 t/m”
2)Py=0,15X 2 = 0,30 t/m?
3) P1B.T=24X025 =0,60t/m?
4) Proix = =1.84t/m’

PoA = 11,64 t/m?

MikpOorepo amd 1o avrioroixo ue 4,00 . emikaAvyn .
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QPEATIO TYNOY E3-0 (Deocwrt = 2,00)

1. EmkdAuwn mAdkac emkaAvwng gpeariouv E3-0

a) lNa smiywon 4,00 y.

MAaka AATBA
Avoiyua 2X1,05 = 2,10
bm=ty+2,5/2 X (1-x/l) = 1,00

Popria

1B.1A. 0,30 X 2,40 =0,72

Taieg 2,00 X 4,00 = 8,00
5x10-(1,4-0,10-4)

5 rpoxoi =0,45

(2+2:4)-(3+2:4)

P,0A = 0,72+8,00+0,45 = 9,17 t/m?

Bdpog Aaiuou (1,15x0,25-0,75x0,55)x4x2,40= 6,52 t

1 1poxO¢ (orn Béon 1) 14t
P,0A = 20,52 t
ql= 217 1=4,58¢/m
1 20,52
q2= 9,17 1+ 0,5 =4,58+7,89=12,47t/m

2 2,60

lMAdkeg ZABZ, ETAE
Avorypa  1,86x1,05=1,95 bm=0,73
Popria
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9,17

ql=221.0,73=334t/m

q2=3,34+7,89=11,23¢t/m

YmoAoyiouog BeAwyv kauyng
MAdka ABIrAA

PP

3 31
ST U T B2 |
— - g f
FHFoE ’

:0.775 0,55 0O.77%

4
fo = m(0,363—2.0,3622 +0,362*) =1,0653
241,00

(12,47.0,55)-2,1° , ,
f,= 0,369(1-0,5°~0,369° ) = ~0,1674P
12:1,00
_ —P-2,10%1,325 0,775
61,00 2,10
s -P 2,100,775 0,775
" 61,00 2,10
f,0A=1:0653+1,988-0,3204P=2,2641-0,3204P

fr (1-0,6317-0,3697 ) = ~0,1674P

(1—0,3692 —0,3692) =—-0,1530P

lMAaka ZABZ, ET'AE

5 s
LI T 190
7 A e A
Q A
4.1,94*
£, = 334194 (0.385-2:0,385"+0,385* ) =0,8072
240,73
11,23.0,75°- (1-0,385) ,
= (1,95-0,75%) =1,2381
60,73
—P-1,20°-0,75
fs= ,20°0.75 =—0,1897P
31,950,73
£, 0A=0,8072+1,2381+0,1897P=2,0453+0,1897P
Apa tehka:
2,2641-0,3204P=2,0453+0,1897P=P=0,43
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YmoAoyiouog pomwv
MAdka AAIrBA

1€ 4P

1192
R PR PR PR PR M
£ b
2
M, =820
12,47:0,552,1
, = 70552, 0-(2—0,262)=3,13tm

8

M, =-0,430,775=-0,33tm

MoA=5,32tm

lMAdkes ZABZ, ETAE

4.1,95°
M, =3I se
5 2

a, = 11200.75 (1— 0,75 ) 205

2 21,95

0,41-0,751,20
,= # =0,19

1,95
Mol =3.82tm
OmAiouol
MAdka AABA
B225 ST d=30cm h’=4 cm b=100cm

Me=5,32tm Kh=11,27 6b/6e=60/2200 fe=10,20cm® @14/15

MAdkegc ZABZ, ETAE
B225 STIII d=30cm h’=4 cm b=73cm
Me=3,82 tm Kh=11,37 6b/6e=59/2200 fe=732cm/73 nfe '=10,03cm?/m ®14/17/m
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B) EAgyxog opoeric ppeariou E3-0 yia smixwon 15 &k.

Poprion yia 2 Tpoxoug ori¢ Béoeic 1 kai 2

(Auguevric @oprion)
Emipaveia emippong 1poxodu :

[0,20+0,30x2]x[0,60+0,30x2]=0,80x 1

2TATIKA
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21nv mepirrwon tng @oprions aurng duouevéorepa goprifovral ol mAdkes ZABZ, EIAE 1ig
OTTOieC KAl EMIAUOUNE Oav TPIEPEIOTES NUIKUKAIKES TTAAKES £AsUBespa edpaldusves (BAéme
HAHN oeA. 297).

Popria

Emeidn n m@adveia mpporng Tou TpoxoUu KAAUTTEl axedov O0An tnv mAdka Bswpouus OrTi TO
@oprio Twv 14t givai oyoIduopPa Karaveunuévo.

Apa q45= 3,14 X 1952/8 X 0,30 X 2,40 = 1,08 T

Oyaiov = 3,14 X 1,952/8 X 0,15 X 2,00 = 0,45 T

O rpoyiv = =1400T

qoA =1553T
Mmax = 15,53/4,95 = 3,14 x
H pormy aurnj, mou umroAoyioTnke xwpic va An@Bsi uréyn n aAAnAsmidpaon Twv mAakwv ue tnv
ABrlAA (duouesvéorepn Bswpnon) sival HIKPOTEPN Ao TNV AVTIOTOIXN POTTH yid TNV EMiXwWon
Twv 4,00 u.

2) EmiAuon muluéva epsariou E3-0

a) Ba@o¢ pon¢ 6,00 y. d=45 h’=4

Popria
1) Aré tnv mAdka opo@Ac
2
gy =9.17+ 0> 82 =13,35¢t/m’
4

2) Bapoc roixwudrwyvy

% (2,5 -2) x1,70x2.4
x x2,5

=1,47t/m*

apa

Jo =13,35+1,47=14,82t/m*
Eupeon pomrwyv
A0 Toug mivakeg Bares yia mAdka KUKAIKA pe eAsuBepn £€6paon, EXoups:
Porr) oro kévrpo (p=a/r=0) p=0,66

14,82-(1,051)*
M, =
16

-3,66=3,74tm/m= M,

OmAiouog
Mr=3,74 Kh=21,21 6b/6e=28/2200 fe=4,38cm’/m ®12/20

B) EAsyxoc mubuéva gpsariou E3-0 yia smiywon 15 k.

Popria

1) Pkiv=4X 14 =56t
2) 1610 Bapog
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Oykog via uéon diauerpo aywyou 110
1,1
2x2,5"x2-2x27x(2-1,10) —§ x1,10%x1,5~ ’20 x1,10x1,5=5,37°

Apa .. =537x 2,4=12,89t
3) lraisg 2x0,15=0,30t/m2

Apa g, = M +0,30=14,33¢/m’
%.2,50

To poprio gival HIKpOTEPO a6 TO aAvrioTolxO yia 4,00 u. smKaAuyn.
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6.8. ZTATIKOI YIOAOIIZMOI

XuTwv @peatiwv Aupatwy E3, E4 kai E5
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1. AiaoTaosic peatiwv E3, E4, E5 og m

TOmTOGg Ppeariou E3 E4 E5
Mdaxog TOIXWHATOG 0,25 0,25 0,30
Mdayxog TAAKAg opoPng 0,30 0,30 0,30
Mayxog wAdKag TTUBuEVa 0,45 0,45 0,45
MéyioTo BdB0og eTIXWong 3,50 3,00 3,00
EAdxioTo Babog emixwong 1,50 0,15 0,15
KaBapé Uyog cwpatog @peartiou 2,60 2,80 3,00
yia 10 max BdBog emixwong

KaBapé Upog cwpatog (ppeartiou 2,60 1,91 2,14
yia 10 min BdBog emixwong
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2. 2TATIKOC UTTOAOVIOUOC

2.1. Ppedrio TUTTOU E3 (D=2,00 Y.)

Mapadoxn : B225, Stlll, oxnua 60 t, y = 2,0 t/m*® MAdka opo®ng d=30&k.

nl
ol
oL
)
N
>
3|
O‘_‘[_
P,i? 3,00 %0’,9. >
. 325 )
T h g

YtroAoyiouog @opTiwv:

Moévipa:
I510 Bapog TAdKaG : 0,3 X 2,4 = 0,72 t/m”
1510 Bdpog Aaipou:

(0,6+2x0,2)° 0,6’
4

yia To otroio utroBéToupe OTI PeTaBIBAdeTal TO HIOCO OTO Onueio 0 KAl AOKEITAI OTO MAKOG TWV
2,25 p.

TX

x (3,5-0,15) x2,4=4,04¢

®oprTio emkdAuyng: 3,5 X 2,0 =7,00 t/m? (3,5 m = peyioTo BaBog emTixwong)
Kivntd @oprTio yia 10 péyioTo BA00og emTixwong:

YmoBéToupe OTI 0 évag ammd Toug 6 TPOXOUG TOU OXAMOTOG TraTAEl OTO KAAUPO TOU @peaTiou
omroTe a1rd 10 opTio Tou P=10t X 1,4 = 14 t (1,4 = q ouvTeEAEOTHG KpoUuong) peTafiBdadeTal péow
TOU AQIPOU TOU @peaTiou TO Moo oTnv TAdka ABI'A oto onpeio 0. To @opTio Twv utréAoITTwyY 5
TPOXWV, Bewpolpe O6TI aoKeiTal opoldpoppa oto BaBog Twv 3,50 M TTou ATTd TOUG TTiIVOKES
«Tabellen zur statischen Berechnung ron Abwassserkanalcn» TrpokuTrTel 6T givair 1,50 t/m?.
Apg oTnv emi@aveia Tng TAdkag ABIFA 8a aokeital opoidopop@o @opTio 5/6 X 1,50 X 1,4 = 1,75
t/m<.

EtriAuon

H mwAdka ABIA emiAUeTal oav TPIEPEIOTN PE TTAEUPEG 2,25 Y kai 1,53 p. pe eAelBepn TTAgUpd TNV
AB, cup@wva pe Tov Tivaka 17a o€A. 452 kara HAHN.

1. Opoiépop@o YoprTio:

0,72t/m*>  (id10 Bapog TTAdKAC)

7,00 (popTio emikdAuyng)
1,75 (popTio amrd ToUug 5 TPOXOUG TOU OXHMATOG)
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9,47 t/m?

€=Ilyllx=1,53/2,25 ~ 0,7 ®Poptio K=9,47 x 2,25 x 1,53 =32,6 1.
Potmég: Mx°=32,6/9,1 = 3,6 tm/m

Mx m=32,6/14,2=23 tm /m

My m= 32,6/29,9 = 10 tm /m

2. FT'papHIKO @opTio £TTi TNG TTAEUPAS 2,25 m:

4,04/2172,25=0,9t/m (amrd Aaipd @peariou)

14/2/2,25 =3,10 (a1rd TOV TPOXO TOU OXAMATOG TTOU TTATAElI OTO KATTAKI)
4,0t/m

Doprtio S=4,0 x 2,25=9,0 t

. Lew 3,15
t . t
. +
iy
Mxwm
Lyp-\,53
M\!m
j 2

Pomrég:
Mx°=9,0/4,3 = 2,1tm/m
Mxm=9,0/94=1,0tm /m
My m=9,0/32,8 = 0,3 tm /m
OmAIoN6g
Kard tn d1evbuvon g
d=30 &k. h’=4 ek. b=100 &k. M=3,6+2,1=5,7 tm/m

Kh=11 0,/0.=63/2200  fe=11,07cm?
TotmrofeToUvral P16/18

Katd tn d1eubuvon x

d=30 ek. h’=4 ek. b=100 &k. M=1,0+0,3=1,3 tm/m
Kh=22,8 0,/0.=26/2200  fe=2,39 cm®

TomroBeTouvTal P12/25

MNa 1o péyioto BAaBog emixwong To QOPTIO yalwv gival HEYIOTO KAl TO @QOPTIO OXAHMATOG
eAayioTO.

H Adka emmIAUETAI KOl YIO TV TTEPITITWON TOU gAdyioTOoU BdBoug etrixwong (1,50 p) Trou TO
POPTiO OXAHATOG gival JEYIOTO KAl TO POPTIO YaAIWV EAAXIOTO.

Y1roAoyIoH0oG @opTiwv:

Mévipa:

1510 Bdpog TTAakag:

0,3x 2,4=0,72 t/m?

1510 Bdpog Aaipou:

ITATIKA A.E.Y.A.IN. eA. 112
Ymnpeoia Atroxéteuong




TEYXOZ ITATIKQN YMNOAOIIZMQN

2 2
o (0,6+24><0,2) ‘Of x (1,50-0,15) x2,4=1,63¢

®oprio emkdAuyng: 1,50 x 2,0 = 3,00 t/m?

Kivnté @oprTio yia 1o gAdxioTto BdBog emixwong: (10t x 1,4 /2) = 7,0 t (OUYKEVTPWHEVO CTO
onpeio O) Kal opoIGpOoPPO PopTio oTN TTAGKA ATrd TOUG UTTOAOITTOUG 5 TPOXO0UG TOU OXAHATOG :
5/6 x 3,12 x 1,4 = 3,64 t/m? (3,12 t/im? = opoI6popPo popTio oTnV TTAdKa o€ BdBog 1,50 . ard
mivakeg «Tabellen zur statischen Berechnung ron Abwassserkanalcn» ).

EtriAuon

H mwAdka ABIA emAUeTal OTTWG KAl OTNV TEPITITWON TOou PéyioTou BdBoug emixwong (kartd
HAHN, mrivakag 17a o€A. 452).

1. Opoiépop@o YoprTio:

0,72t/m?  (i510 Bapog TTAGKAG)

3,00 (popTio emiKAAuYNQ)
3,64 (popTio amrd TOUG 5 TPOXOUG TOU OXHMATOG)
7,36 t/m?

€ =Ilyllx=1,53/2,25 ~ 0,7 ®optio K=7,36 x 2,25 x 1,53 = 25,3 t.
Pomég: Mx°=25,3/9,1 = 2,8tm/m

Mx m=25,3/14,2=1,8 tm /m

My m= 25,3/29,9 = 0,9 tm/m

2. T'papHIKO @opTio £TTi TNG TTAEUPAG 2,25 :

1,63/2/2,25=0,4t/m (amwd Aaipd @peariou)

14/2/225 =31 (a1rd TOV TPOXO6 TOU OXAHATOG TTOU TTATAEI OTO KATTAKI)
3,5 t/m

®optio S=3,5x2,25=79t

Potrég:

Mx°=7,9/4,3 =1,8tm/m
Mxm=7,9/9,4=0,8tm/m
My m=7,9/32,8 = 0,2 tm /m

O1 POTTEéG CUVETTWG OTNV TTEPITITWON TOU €AGXIOTOU BAOOUG emiXwong gival MIKPOTEPES ATTO
TNV TEPITTTWON TOU HéyioTou BABoug , dpa n TTAAKA OTTAIJeTal HE TIG POTTEG TOU HEYIOTOU
Bda6oug.

MAdka TTUBpéva d=45¢k.
H kukAikQ mAdka utroloyiletal yia avrtidpaon &e3d@oug opoidpop®n o’0AOKAnpn TNV
EMIQPAVEIA, iON O HEYEOOG E TA UTTEPKEIMEVA QOPTIAL.
H mwAaka emAuveTal yia Suo TTePITTTWOEIG (MEYIOTO Kal eAdXIOTO BABOG emmixwong) 6TwWG Kai n
TTAAKO OPOPNG .
MéyioTo BdBog emmixwong:
Dopria:
Moévipa:
0,72 x T x (2,50%)/4 3,53t (id10 Bapog TTAGKAG OPOPAG)
4,04t
7,00 X T X g2,5022/4 34,36 t (popTio EMIKAAUYNS)
/4 x (2,50°-2,00)x2,60x2,4 = 11,03t (TOIXEior UYoug 2,60 p)
52,96 t

Kivnrd:
14,0 t (armré TOV TPOXO TroU TraTdel 0TO KGAupa)
1,75 x 2,88 (=Eagra) = 5,04t (a1wé TOUG UTTOAOITTOUG 5 TPOXOUG)
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19,04 t
Opoiépopen avridpaon: (52,96 + 19,04) / (1 x 2,50%)/4 = 14,7 t/m?
EmiAuon:

A6 mivakeg Stiglar/Wipper (rAdka NT1.K/1/a)

1 2,25

2
M= ) =3,49tm/m
5,33 2

><l4,7><(

EAdyxioTo Bda6og emixwong:

®Qopria:
Moévipa:
0,72 X T x (2,50%)/4 3,53t (id10 Bapog TTAAKAG OPOPRS)
1,63t (id10 Bapog Aaipou)
3,00 x 1 X g2,5023/4 14,73 t (popTio emIKAAUYNG)
/4 x (2,50°-2,00°)x2,60x2,4 = 11,03t (TOIXEio Uyoug 2,60 M)
30,92 t

Kivnra:
14,0 t (amd TOV TPOXO TTOU TTATAEI OTO KAAUMQ)
3,64 x 2,88 (=Easra) = _10,48t (a1mré TOoug UTTOAOITTOUG 5 TPOXOUG)
24,481t

Opoiépopen avridpaon: (30,92 + 24,48) / (1 x 2,502)/4 =11,29 t/m?
EmiAuon:

A6 mivakeg Stiglar/Wipper (rAdka NT.K/1/a)

2
M = % x11,29x (2’225j =2,68tm/m

b

Apa n wAaka omAidetar pe pomy M=3,49 tm/m (amwdé Tnv emiluon yia 1o péyioTo Bdbog
€IiYwong).

OmAIoN6g

d=45 &k. h’=4 ek. b=100 k. M=3,49 tm/m

Kh=21,95 o,/0.=28/2200 fe=4,09 cm?

TomoBeToUvTal ®12/25
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2.2. PPEATIO TYNOY E4 (D=2,50 y.)

Mapadoxn : B225, Stlll, oxnua 60 t, y = 2,0 t/m*® MAGka opo@ric d=30¢k.

Octwpseital O6TI n emidpaon TNG omng orTn AgiToupyia TNG TTAAKAG €ival HIKPH, OCUVETTWG
utroAoyideTal oav KUKAIKA TTAGKA.

O utroAOYIOHOG TWV QOPTIWV KAl N €miAuon TNG TTAAKOG YivETI APXIKG Yia TNV TTEPITITWON TOU
HéyloTOou BdBoug OTTOU TO POPTIO ETMKAAUYNG Eival HEYIOTO KAl TO POPTIO OXAHATOG EAAXIOTO
KOl OTN CUVEXEIA YIO TV TTEPITITWON TOU gAdXIOTOU BAOOUG OTTOU TO POPTIO OXAHATOG Eival
HEYIOTO KOl TO QOPTiO YaIWV EAGXIOTO.

MéyioTo Bdalog emrixwong ~ 3,00 .
Y1roAoyiouog @opTiwv:

Movipa @opTia:
I510 Bdpog TAGKaG : 0,30 x 2,4 = 0,72 t/m®

EmikéAuyn: 3,00 x 2,00 = 6,00 t/m?
(0,60+2x0,2)” ~0,60°
®optio Aaipou: X 1 X (3,00—0,15) x2,4=3,44t Tou BOewpsital

OHOIOUOPPA KATAVEMNMEVO OTNV ETTIPAVEIA TNG TTAAKAG : 3,44 / (Tr X 2,752/4) = 0,58 t/m?

KivnTtd @opria:

Otcwpoupe 611 0 évag ammd Toug 6 TPOoXOoUg Tou OXAMATOG TraTdel 0TO KAAUJA TOU @pPEaATiOU.
XuvTeAeoTAG KpoUong q=1,4 . H SUvaun amd Tov Tpoxo eivai 1,4 x 10 = 14 t ka1 BewpoUpe OTI
KATAVEPETAI (N HICT) OHOIOHOP@A GTNV ETMIQAVEIA TNG TTAGKAS 14/2/(Tr x 2,75° /4) = 1,18 t/im® .
ATTé Toug UTTOAOITTOUC 5 TPOXOUS Tou OXAHATOS N gopTion eival : 5/6 x 1,4 x 1,79 = 2,09 t/m”
(1,79 gival n @oépTION o€ BdBog 3,00 p. ard ivakeg «Tabellen zur statischen Berechnung ron
Abwassserkanalcn» ). Apa To CUVOAIKO OUOIOHOPPO POPTiO £TTI TNG TTAAKAG givai:

0,72 t/m? (i510 Bapog TTAGKAC)
6,00 t/m”> (BGpog emIKGAUYNC)
0,58 t/m? (Bapog Aaipod)
1,18 t/m? (aTTé TOV TPOXO TrOU TraTdEl 0TO KAAUNX
pox M
2,09 t/m” (aré TOUC UTTGAOITTOUC 5 TPOXOUC)
S G 9 TpOXoug
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10,57 t/m?

looduvapo oTaTiké cUoTNMA:

1P= \015—4
7

2,35 1

T

Ao mivakeg Stiglar/Wipper (rAdka NT1.K/1/a) pe b/a =1 p=r/a =0 — m=5,33 apa

2
M= % x10,57x (2’275) =3,75tm/m

b

21N OUVEXEIA N TTAJKO €ITIAUETAI YIO TO EAAXIOTO BAOOG £TmiXWONG OTTOU TO POPTIO OXAMATOG
gival p€y1oTO Kal TO POPTio yalwv eAdXIOTO.

EAaxioTo BdaBog emixwong = 0,15 p.

Movipa @opria:
I510 Bdpog TAdkag: 0,30 x 2,4 = 0,72 t/m?
EmikéAuyn: 0,15 x 2,00 = 0,30 t/m? (Bapog Aaipou =0,0 t/m? )

KivnTtd @oprTia:

P=10t, couvreAeoThg Kpolong =1,4 —>Q=14t

MNa tnv emiluon TnG KUKAIKAG TTAdKAG (yia Ta KivnTd ¢optia) Bewpeitan 611 TOo opBoywvikd
@opTio dlaoTACEWV

(0,20+2>< 0,350

5 j X (O,60+2>< 0,350

2 ):0,50x0,90 (0,30 = Taxog TAdKAG BewWpPWVTAG OTI n

KATOVOMN YiveTal oto péoov Tou Tdyxoug TnG mAdkag (DIN 1072) pmopei va avaxfei oe
10080vapo pE KUKAIKG katavepnuévo @oprtio Siapétpou 0,70 p. MNa Tov  utmmoAoyioud Twv
HEYIOTWYV POTTWYV Aoyw KIVNTOU opTiou BswpeitTal 4TI HTTOpOUV va UTTdpEouv ol £§Rg dSuopeveig
0éoeig TpoXWwV TpIa§ovikoU popTnyou.

1n wepimTwon: Otav o évag TPoXOg £xel 0£0n 0TO KEVTPO TNG KUKAIKNAG TTAGKAG, OTTOTE 01 Béoelg
TWV duo AAAWV TpoXWV (o€ atrooTdoelg 150 ) dev dnpIoupyouV EVTATIKA KATACTAON.

2n wepimTwon: OTav ol duo Tpoxoi BpiokovTal eTTi TNG KUKAIKAG TTAGKOG OTTOTE O TPITOG TPOXOG
BpioKETAI EKTOG.

H emiluon Ba yivel Kal OTIG SUO TTEPITITWOEIG CUNPWVA ME TOUG TTivaKeg Bars (miv. 51 , o€A.
534)

1n epimrwon: H péyiotn pomrn ep@avifeTal 0To KEVTPO TOU KUKAOU epapuoyng TG duvaung Q.
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Mrmax (akTIVIKA poTr})) = Mgmax (EQATTTOUEVIKN POTTN)

v -2 a—e_(I-n)0;
M, = M = [1+(1+0)1g T dao

rmax 4q max
MNa TNV TePITITWON OHUOIOUOPEPOU KATAVEUNMEVOU (POPTIOU KOl TTEPIYETPIKAG OTAPISNG TNG
TAdKag p=Adéyog Poisson = 0.30 , omore:

Mrmax = Mgmax = (140/4 x ) x [1 + (1+0,30). Ig ((1,38 - 0)/0,35) - ((1-0,30). 0,35%/ 4 . (1,38 - 0)?)]
=19,6 KNm/m =1.96 tm/m .

2n mepimtrwon: H péyiotn pomri mou gu@avifeTal OTO KEVIPO TOU KUKAOU £QAPHOYAS TNG
dUvapung Q otov Tpoxo 1, givai :

(Mrpmax =(Mq;)max = Q/41r . [ 1+(1+p). g ((a-e)/a)) - (1-p).a% ) / 4(a-e)* )] = 140/47r [1+(1+0,30) .
lg (1,38-0,75)/0,35 -((1-0,30). 0,35° / 4 . (1,38 - 0,75)°] = 14,25 KNm/m = 1,43 tm/m .

H potr TTou gp@avifeTal oTo KEVTPO TOU KUKAOU Tou TpoxoU 1 atrd 1o gopTio Q oTOV TPOXO 2,
givai:

Mr, = (Mr)max [((1+p). 1g (a1/r1)) [ p + (1+p). Ig (a1/a0)]= 1,43 [(1+0.30). Ig (2,13/1,50) / 0,30 +
(1+0,30) . Ig (2,13/0,35)] = 0,22 tm/m .

Mg2 = (Mqg,)max [((1+p). Ig (a1/r1)+ (1-p)) / 1 + (1-p). Ig (a/ag)]= 1,43 [(1+0.30). Ig (2,13/1,50) + (1-
0,30) /1 +(1-0,30) . Ig (2,13/0,35)] = 0,82 tm/m .

O1 pomrég oTO KEVTPO TOU TPOoXoU 1 (To idIo 10XUEl AOyw CUMPMETPIOG KOl YIO TO KEVIPO TOU
TpOXoU 2) TpokUTITOouV atd emaAAnAia Tng @oépTiong TG TTAGKAG PE TO QopTio Tou Tpoxou 1
(potrég (Mr;)max), (Mq;)max) ka1 Tng @OpTIoNG TNG TTAAKAG HE TO QPOPTIO TOU TPOXOU 2 (pOTrég
Mr,, MQ2)

AnA. o1 po1rég 0TO KEVTPO TOU TPOXOU 1 €Ivai :

Mr = Mrymax + Mr, = 1,43 + 0,22 = 1,65 tm/m

Mq = Mg;max + Mg, =1,43 + 0,82 = 2,25 tm/m

Apa ol JEYIOTEG POTTEG OTNV TTAAKA OTTO TA KIVITA QOpPTia gival

Mr = 1,96 tm/m (a1ré Tnv 1n TEPiTTTWON)
Mq = 2,25 tm/m (a1rd Tnv 2n epiTrTwon).

H emiluon Tng TAdKAg yia Ta pOvipa @opTia yiveTal amrd Toug Tivakeg Stiglar / Wipper (rAdka
Nt1.K/1/a) pe b=a=1,38 ka1 p=r/a =0 . Mpokimrter m = 5,33 . To @oprtio P givai ico peg [0,72 (amwd 1O
i510 Bdpog TAdKac ) + 0,30 (a1rd emikGAuwn)] x T X (2,75°/4) = 6,06 t oméTE M= 1/m X p X a° =
(1/5,33) x (0,72 + 0,30) x (2,75/2)* = 0,36 tm/m .

Apa n ouvoAikh (a1ré poévipa Kal KIVNTA QopTia) POt TG TAAKAG yid TNV TTEPITITWON TOU
ehdyioTou Bdaboug emyxwong givar M = 0,36 + 2,25 = 2,61 tm/m < 3,75 tm/m (= pomnR améd
emiAuon Tng TTAGKAG yia TNV TTEPITITWON TOU PEYIOTOU BABOUG £TTiXWONG) .

ZUVETTWG 0 OTTAIONOG TNG TTAdKAG utroAoyileTan pe T porA M = 3,75 tm/m , d=30 ek. , h™ = 4ek.,

b =100 ek . , Kh=13,43 0,/0.=49/2200 fe=7,15cm?
TotmroBetouvran # ®12/16

MAdka TTUBPéVa d=45 &K.
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H kukAIkp TmAdka utroloyiletal yia avrtidpaon edd@oug opoidpop@n o’0oAdKAnpn TRV
EMIPAVEIN, ion 0€ pEyEBOG UE TA UTTEPKEIPEVA QOopPTia Kal ETTIAUETAI YiA BUO TTEPITITWOEIS (VIO TO
HEYIOTO Kal yia TO eEAdX10TO BABOG eTTiXwong) 6TTwg Kai N TTAGKA opoPNG.

MéyioTo BdBog emrixwong:
Dopria:

Mévipa: 0,72 x T x (3,00°/4) = 5,09 t (i510 BGpog TTAGKAS 0poPic )
= 3,44t (id1o Bdapog Aaipou)
6,00 X Tr x (3,00%/4) =42,41t (popTio EMKGAUYNS)
/4 x (3,00 - 2,50 x 2,80 x 2,4 = 14,51 t (Toixeia Uyoug 2,80 L.)
65,45t

Kivnra:
= 14,0t (a6 TOV TPOXO TTOU TTaTdEl OTO KAAUMQ)
2,09 x T x (3,00% 0,60%)/4 = 14,18t (a1wd TOUS UTTGAOITTOUS 5 TPOXOUC)
28,181t

Opoiopopen avTidpaon: (65,45 + 28,18) / (1r x 3,007 )/4 = 13,25 t/m”
EmAvuon:

ATr6 mivakeg Stiglar / Wipper (TrAdka NT.K/1/a) M = 1/5,33 x 13,25 x (2,75/2)* = 4,30 tm/m .
EAdyxioTo Bda6og emixwong:
®Qopria:
Mévipa: 0,72 x T x (3,00°/4) = 5,09 t (i510 BGpog TTAGKAS OPOPIS )
0,30 x T x (3,00°/4) = 2,12 t (popTio £MKAAUYNS )
/4 x (3,00 - 2,50°) x 2,80 x 2,4 = 14,51 t (Toixgia Uyoug 2,80 L.)
65,45t
Kivnra:
14,0 t (amré ToV TPOXO TToU TTaTdEl OTO KAAUNQ)
2,09 x T x (3,00% - 0,60°/4) = 14,18 t (416 TOUS UTTOAOITTOUS 5 TPOXOUC)
28,18t

Opoidépopen avTidpaon: (65,45+ 28,18)/(1r x3,00%)/4 = 13,25 t/m?
Emiluon: Amé Tivakeg Stiglar/Wipper (TAdka NT.K/1/a) M= 1/5,33 x 13,25 x (2,75/2)° = 4,70 tm/m

EAdyioTo fdaBog emixwong:
Dopria:
Mévipa: 0,72 x T x (3,00°/4) = 5,09 t (i510 Bdpog TTAGKAS OPOPKS )
0,30 x T x (3,00%/4) = 2,12 t (popTio emIKGAUYNC )
/4 x (3,00°-2,50°) x 1,91 x 2,4 = 9,90 t (Toixeia Gyoug 1,91 p.)
17,11t

Kivntd: 2 x 14 =28,0t (a1rd Toug 2 TpOoX0UG £TTI TNG TTAGKAG)
Opoidépopen avridpaon: (17,11 + 2,80)/( 1 x 3,00 )/4 = 6,38 t/m”

EmAvuon:

A6 Tivakeg Stiglar / Wipper (TrAdka NT1.K/1/a)

M= 1/5,33 x 6,38 x (2,75/2)> = 2,26 tm/m < 4,70 tm/m , dpa n TTAGKa omAi{eTal ye pomr M=4,70
tm/m (amré Tnv emiAuon yia 1o péyioTo BA00G eTTixWoNg)

OtmAiocpdg : d=45 ek. , h™ = 4ek., b =100 ek. , M=4,70 Kh=18,91 0,/0.=33/2200 fe=5,55 cm?
TomroBeTouvTal #912/20
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2.3. ®pedTio TUTTOU E5 (D=3,00 .)

Mapadoxn : B225, Stlll, oxnua 60t , yer = 2,0 t/m? MAGKa opo@ric d=30 ek.
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OtwpseiTal OTI N €midpaon TnNG OmNAG OTn AgiIToupyia TnG TAAKAG E€ival HIKPR, OCUVETTWG
utroAoyidetal oav KUKAIKN TTAdka. O utToAoyIoNOG TwV QOPTiwv Kal n €mAuon Tng TAdKaAg
YiveETal apXIKG YIO TNV TTEPITITWON TOU MEYIOTOU BAOOUG OTTOU TO QPOPTIO EMIKAAUYNG €ival
HEYIOTO KOl TO QOPTiO OXAHATOG EAAXIOTO, KOI OTN CGUVEXEIA YIA TNV TTEPITITWON TOU EAAXICTOU
BdaBoug 61TOU TO POPTIO OXAMATOG EiVal MEYIOTO KOl TO QOPTIO yaIWV EAAXIOTO.

MéyioTo Babog emrixwong 3,00 p.

YTroAoyiopog gopTiwv:
I510 Bdpog TAdkag: 0,30 x 2,4 = 0,72 t/m”
EmikéAuyn: 3,00 x 2,00 = 6,00 t/m?
®dopTio Aaipou:
(0,60+2x0,2)” 0,60

®optio Aaipou: X 1 x(3,00—0,15) x2,4=3,44t Tou BOewpsital

OHOIOUOPPA KATAVEMNHMEVO OTNV ETTIPAVEIN TNG TTAAKAG : 3,44/ (T X 3,302/4) =0,40 t/m?

KivnTtd @opria:
Otcwpoupe 611 0 évag amrd Toug 6 TPOXOUG TOU OXAHATOG TTATAEl OTO KAAUMO TOU @PPEATIOU
.ZuvteAeoTg Kpouong ¢=1,4 . H d0vaun amd Tov Tpoxo eival 1,4 x 10 = 14 t ka1 BewpoUpe OTI
KATavépETal ( N HICH) OHOIOUOP@A OTNV ETIPAVEIA TNG TTAGKag 14/2/(T x 3,30 /4) = 0,82 t/m?
ATré Toug UTTOAOITTOUC 5 TPOXOUS Tou OXAHATOS N gopTion eival : 5/6 x 1,4 x 1,79 = 2,09 t/m?
(1,79 gival n @oépTION o€ BdBog 3,00 . ard ivakeg «Tabellen zur statischen Berechnung ron
Abwassserkanalcn» ).
Apa To GUVOAIKO OHOIOHOPPO POPTIO ETTI TNG TTAGKAG gival:

0,72 t/m? (i510 Bapog TTAGKAC)

6,00 t/m”> (BGpog emIKGAUYNC)

0,82 t/m? (Béapog Aaipod)

1,18 t/m? (a1ré TOV TPOYXO TTOU TTaTAEI OTO KAAUMQ)

2,09 t/m” (o1 TOUC UTTGAOITTOUC 5 TPOXOUC)
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9,63 t/m?

looduvapo oTaTiké cUoTNMA:

_p= 263

>, 30 }

e

A6 mivakeg Stiglar/Wipper (TrAdka N1.K/1/a) pe b/a = 1 p=r/a =0 — m=5,33 apa
M = 1/5,33 X 9,63 X (3,30/2)> = 4,92 tm/m

XTn ouvéxela n AdKa emIAUETAI YIo TO EAAXIOTO BAOOG ETTiIXWONG OTTOU TO (POPTIO OXAMATOG
€ival MEYIOTO KAl TO QOPTIO YaIWV EAAXIOTO.

EAdayioTo BdBog emixwong = 0,15 p.

Movipa @opTia:

I510 B&pog AdKag: 0,30 x 2,4 = 0,72 t/m?

EmikéAuyn: 0,15 x 2,00 = 0,30 t/m? (B&pog Aaigod = 0,0 t/m?)

Kivntd @oprTia:

P=10t, ouvteAeoTAG Kpouong = 1,4 — Q=14 t

MNa tnv emiluon TnG KUKAIKAG TTAdKaG (yia Ta KIvnTd opTia) Bewpeital 6T TO opBoywviko
@opTio dilaoTdoswv

(0,20+2>< 0,30

5 j X (O,60+2x 0,30

j =0,50x0,90
2

(0,30 = mwdayxog TAdKag BewpwWVTAg OTI N KATAVOUN YIiVETAI OTO HECOV TOU TTAXOUG TNG TTAAKAG
(DIN 1072) ptropei va avayBei og I008UVOPO M KUKAIKA KOTOVEUNHEVO opTio Siapétpou 0,70 p.

Mo Tov UTTOAOYIOHO TWV MEYIOTWVY POTTWYV Aoyw KIVvNTOU QopTiou Bewpeital 611 ymropouv va
utrdp&ouv ol £€rg duopeveig BEoeIg TpOXWV TpIaoviKoU popTnyou.

1n mepimTwon: Otav o évag TPoxOg £xel 00N O0TO KEVTPO TNG KUKAIKAG TTAGKOG, OTTOTE oI Bé0EIg
TWV duo AAAwWV TpoXwyV (o€ atrooTdoelg 150 p) dev dnpioupyouv EVTATIKA KATAoTAON.

2n mepimrwon: OTav o1 duo TPpoxoi BpiokovTal £1Ti TG KUKAIKNAG TTAAKAG OTTOTE O TPITOG TPOXOG
BpiokeTal EKTOG.

H emiluon Ba yivel kKal OTIG SUO TTEPITITWOEIG CUPNPWVA ME TOUG Trivakeg Bars (miv. 51 , o€A.
534)
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1n epimmrwon: H péyiotn potrA ep@avifeTal 1o KEVIPO TOU KUKAOU £Qapuoyhg TG duvaung Q
oTov Tpoxo 1.
Mrmax (aKTIVIKA poTTR}) = Mgmax (£QaTTOUEVIKN POTIN)
2
0 a-e (I-p)-0;
M, =M, = —-[l+(1+u)] Ig — .
4 a 4(a — e)

MNa TNV TTEPITITWON OHUOIOGUOPEPOU KATAVEMNMEVOU (POPTIOU KAl TTEPIYETPIKAG OTAPISNG TNG
mAdkag p=Aéyog Poisson = 0.30, omrére:

Mrmax = Mgmax = 140/41r . [ 1+(1+0,30). Ig (1,65 - 0/0,35) -( (1-0,30). 0,35%) / 4(1,65-0)] = 20,98
KNm/m =2,1tm/m.

H po1mr} o010 KEVTPO TOU KUKAOU 2 (AOyw TOU @OpPTiou TOU TpOXOU 2) givai:

(Mry))max = (Mg)max = Q/4T [1 + (1+p). Ig ((@-€) / a, )- (1-u).a0° ) / 4(a-e)’]= 140/47 [1+(1+0.30). Ig
(1,65-1,50/0,35) - ((1-0,30).0,35°/4 (1,65-1,50)7 )] = -5,23 KNm/m = -0,52tm/m

KOI N POTTA OTO KEVTPO TOU KUKAOU 1 AGyw Tou @opTiou Tou TpoxoU 2 givai:

Mry = (Mry)max [((1+u). Ig (a1/r1)) / p + (1+p). Ig (a1/a0)]= -0,52 [(1+0.30). Ig (1,65/1,50) / 0,30 +
(1+0,30) . Ig (1,65/0,35)] =- 0,02 tm/m .

Mg2 = (Mqgz)max [((1+p). Ig (a1/r1)+ (1-p)) [ 1 + (1-p). Ig (ai/ag)]= -0,52 [(1+0.30). Ig (1,65/1,50) +
(1-0,30) /1 + (1-0,30) . Ig (1,65/0,35)] = -0,26 tm/m .

Apa n poTrl 0TO KEVTPO TOU KUKAOU 1 TTpOKUTITEI oav dOpoicua TNG POTTAG OTO KEVIPO TOU
KUKAou 1 Adyw Tou @opTiou Tou Tpoxou 1 (2,1 tm/m) Kai TnNG POTTAG OTO KEVTPO TOU KUKAoU 1
AOYyw TwV QopTiwv TwV Tpoxwyv 2 Kai 3 , [2x (-0,26)] , dnA. eival ion pe 2,1 + 2x (-0,26) = 1,58
tm/m.
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2n mepimTrwon: H péyiotn porn ep@avifeTal 0To KEVTPO TOU KUKAOU €@apuoyng TG duvaung Q
oToV TPpOXO 1, givai:

w0 a—e_(1-0)a]
M__ =M = [l+(1+u)]lg T dao -

7 max g max
= 140/4 [1+(1+0,30) Ig(1,65-0,75/0,35) - (1-0,3)?/ 4 (1,65- ?)] = 16,78 Kvm/m = 1,68 tm/m.

H potri) TTou gp@avidetal 6To KEVTPO TOU KUKAOU TOUu Tpoxou 1 atrd 1o @opTio Q oTov Tpoxo 2
givai:

Mr, = (Mry)max [((1+p). Ig (a1/r1)) [ p + (1+p). Ig (a1/a0)]= 1,68 [(1+0.30). Ig (2,40/1,50) / 0,30 +
(1+0,30) . Ig (2,40/0,35)] =0,32 tm/m .

Mg2 = (Mgy)max [((1+p). Ig (@1/r1)+ (1-p)) / 1 + (1-p). Ig (ai/ap)]=1,68 [(1+0.30). Ig (2,40/1,50) + (1-
0,30) /1 +(1-0,30) . Ig (2,40/0,35)] = 1,02 tm/m .

O1 potrég 01O KEVTPO TOU TpOoXoU 1 (TO id10 10XUEI AOyw CUMHETPIAG KAl YIO TO KEVTPO TOU
TpOoxXoU 2) TTPpOoKUTITOUV a1rd emaAAnAia Tng @OpTIONG TNG TTAAKAG ME TO QPOPTIO TOUu TPpoXouU 1
(pomrég (Mrl) max , (Mgl)max) kai TnG @OPTIONG TNG TTAGKAG ME TO POPTIO TOU TPOXOU 2 (pOTTéEG
Mr2 , Mg2) . AnAadn o1 poTreg 0TO KEVTPO TOU KUKAOU 1 givai:
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Mr = Mrymax + Mr, = 1,68 + 0,32 = 2,00 tm/m
Mq = Mg;max + Mg, =1,68 + 1,02 = 2,70 tm/m
Apa ol péyloTeg poTrég OTNV TTAGKA OTTO TA KIVNTA opTia gival

Mr = 2,00 tm/m (2n TepiTTwWON)
Mg = 2,70 tm/m ( « )-

H emiAuon Tng TAdKAG yia Ta HOVIMO QopTia yiveTal a1rd Toug Trivakeg Stiglar / Wipper (rAdka
Nt1.K/1/a) pe b=a=1,65 ka1 p=r/a =0 . Mpokimrter m = 5,33 . To @oprio P givai ico pe [0,72 (amwd TO
i510 Bdpog TAdGKac ) + 0,30 (a1rd emikGAuywn)] x T x (3,30°/4) = 8,72t oméTE M =1/m X p X a° =
(1/5,33) x (0,72 + 0,30) x (3,30/2)* = 0,52 tm/m .

Apa n ouvoAikf (aTrdé HOVIMA Kal KIVIITA QOopPTia) pOTr TNG TTAAKAGS YIA TNV TTEPITITWON TOU
eAdayioTou Bdadoug emixwong givar M = 0,52 + 2,70 = 3,22 tm/m < 4,22 tm/m ( = pomnf amd
emiAuon TG TTAAKAG yia TNV TTEPITITWON TOU JEYIoTOU BABOUG ETTiXWONG) .

ZUVETTWG 0 OTTAIONOG TNG TTAdKAG utroAoyileTan pe Tn porA M = 4,22 tm/m , d=30 eKk. , h" = 4ek.,
b =100 ek ., M=4,22 tm/m , Kh=12,66 0,/0.=52/2200fe=8,08 cm?
TotmroBeTouvral # ®12/14

MAdka TTUBuéVa d=45 K.

H kukAikp TAdKka utroloyidetal yia avTtidpaon edd@oug opolidpop@n o©’oAdkAnpn Tnv
€MIPAvVEIA, ioNn o€ PEyEBOG PE TO UTTEPKEIPEVA POPTIa.
H mwAdka emIAUeTal yia SUO TTEPITITWOEIS (YIO TO MEYIOTO Kal YIO TO EAAXIOTO BABOG eTTiXwong)
OTTWG Kal N TTAdKA OPOPAG.
MéyioTo BdBog emrixwong:
®dopria:
Mévipa: 0,72 x T x (3,60°/4) = 7,33 t (i510 Bapog TTAGKAS OpOPiS )
= 3,44t (id1o Bapog Aaipou)
6,00 x T x (3,60°/4) =61,07 t (popTio EMKAAUYNS)
/4 x (3,60° - 3,00%) x 3,00 x 2,4 = 22,39 t (Toixeia Gyoug 3,00 p.)
94,23 t

Kivnra:
= 14,0t (a1ré TOV TPOXO TTOU TTATAEI OTO KAAUUA)
2,09 x T x (3,60% 0,60%)/4 = 20,68t (a6 TOUG UTTOAOITTOUS 5 TPOXOUG)
34,68 t

Opolopopen avridpaon: (94,23 + 34,68) / (1 x 3,607 )4 =12,66 t/m?
EmiAuon:
A6 mivakeg Stiglar / Wipper (mmAdka NT1.K/1/a)
M = 1/5,33 x 12,66 x (3,30/2)> = 6,47 tm/m .
EAaxioTo BdaBog emixwong:
Dopria:
Mévipa: 0,72 x T X (3,607 /4) 7,33 t (id10 BApog TTAGKAS OPOPIS )
0,30 x Tr x (3,60° /4) 3,05 t (popTio emiKAAUYNG )
/4 X (3,602 - 3,002) x 2,14 x 2,4 = 15,97 t (ToIxeia Upoug 2,14 |.)
26,35t

Kivnra:
3x14,0 =42,0 t (amréd Toug 3 TPOXOUG £TTi TNG TTAAKAG)

Opoiépopen avridpaon: (26,35+ 42,0)/(1r x3,609)/4 = 6,7 t/m?
EtriAuonC
A6 mivakeg Stiglar / Wipper (TrAdka NT1.K/1/a)
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M= 1/5,33 x 6,7 x (3,30/2)* = 3,42 tm/m < 6,47 tm/m, Gpa n TAGka otrAileTan Pe porrn M=6,47
tm/m (a1ré TnV emiduon yia To péyioTo BABOG £TTiXWONG).

OmAicpog

d=30¢ek.,h = 4ek.,b =100 ek ., M=6,47 tm/m , Kh=16,12 0,/0.=39/2200 fe=7,72 cm?
TotmroBsToUvTal # P12/14
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