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6.1. TENIKA — YINTOXPEQZEI2 ANAAOXOY
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YNOXPEQZEIZ ANAAOXOY

>

>

To reuxog auro aguvraxOnke ue Baon 1n ueAsrn AaAAa amé omou gxouv An@Osl o1 oxETIKOI
urroAoyiouol.

AmaiteiTal eTaveAEyX0S TWV OTATIKWV UEAETWY TOU TTAPOVTIOS TEUXOUS yia Ta OOUIKA
EKEIVA OTOIXEIA TWV OTTOIWV TUXOV Ol UEAETEC gxOUV eKTTOVNOElI e Baon TAAaIOTEPOUS
Kavoviououg (OKUPOSEUATOC, AVTIOEIOMIKO KATT)

Oa skmovnBouv (adamavwg yia Tnv Ymnpeoia) amé rov Avadoxo kai 8a sykpiBouv amo
TNV Ymnpeoia oAsS ol amapaitnTeS NEAETES TOU Oev mepIAaufavovral OTo TAPOV TEUXOS
(evleikTiKa avapepovral o1 £6APOTEXVIKES MEAETES, MEAETEC avrioTnpiéns OpPUYNATWV
aywywvVv Kal avTAIooTaoIwy, OTATIKOI Kal AVTIOEICMIKOI UTTOAOYICOI avTAIooTagIwV Kai
OsucAiwong Twv, OTATIKOI Kal AVTIOEIGUIKOI UTTOAOYIONOI aywywv KdBs eg160uUg,
UTTOAOYICUOG E£PMNATWY KAl CWHATWV ayKupworng wénTikwv aywywv, OTarikol Kai
AVTIOEICIKOI UTTOAOYIOUOI EIGIKWVY PPEATIWV KAl TEXVIKWY EPYWV KAT)
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6.2. 2TATIKOI YINOAOII2MOI

OWANVWY a1rd TTPOKATACKEUACEVOUG TOIMEVTOOWANVEG
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NMEPIEXOMENA TEYXOYZ ZTATIKQN YMOAOIIZMQN

A evika

B Kartnyopieg cwAnvwv

r TpoTrol TOTroBeTNONG CWANVWV

A YAIKO KOITOOTPWONG - EYKIBWTIOMOU - ETTIXWONG
E QoprTia

2T 2TATIKOG YTTOAOYIOUOG TOIMEVTOOWANVWYV

MvVaKEG @OPTIWV KAl EAEYXOU TOIHEVTOOWANVWYV
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A. TENIKA

1. ANTIKEIMENO

1.1. 270 TEUXOC AUTO YiVETAl O OTATIKOS UTTOAOYIONOS TWV AyWyWwV aImmoXETEUONS Oufpiwv
Kai AUMATwy Kai AAAwv SOUIKWY OTOoIXEiwV TOU £pyou.

1.2. O OTATIKOS UTMOAOYIONOS TwWV TOTOBsTNUéVWY O Opuyua ( N EmMIYwuA ) Aywywv
omoiaodnmore  OIATOUNSG ATTO  TPOKATAOKEUAONEVOUS OWANRVES AITOOKOTTEI  OTOV
TPOOEYYIOTIKO TTPOCSIOPICHO TOU EAAXIOTOU Kal TOU MEYIOTOU BdBoug evOIAUEOWS TwWV
omoiwv pmopoUv va TtomobsrnBouv ue aocpdlisia (6nAadn xwpic pnén Twv cwAnvwv R pe
AVEKT) TAPAUOPPWON TOUGS), avaAdyws Twv ouvlnkwv opuyuarog, £6paong Kai
EyKIBwTIONOU YIa KABs €idog Kai karnyopia aywyou. Baoikes mapauerpol givai :

e H oworn emiAoyn 160U KAl Karnyoplag cwAnva

e Howorn edpaon Tou

e H oworn gmAoyn TUTTOU £YKIBWTIOUOU, N CWOTN KAl EMIMEANUEVN ETIXWON KUPIWS OTHV
{wvn Tou aywyou, n emAoyn KArtaAAnAKwv UAIKwV ETIXwong

e H 1tnpnon rwv odnyiwyv yia Tnv avacupon Twv avrioTnpiSEwv

e H mapouoia n un udpogopou opifovra

1.3. Na aywyoug usyaAng SIQUETPOU Kal yia XUTOU ETTI TOTTOU aQywyous MeyaAng SIaueTpou
armo ommAIOuEVO OKUPOOEUA O UTTOAOYIOUOG TIPTTEI VA YIVETAI UE AETITOUEPECTEPN AVAAUCT) UE
XPNON TEMEPACUEVWY OTOIXEIWV.

|2. NAPAAOXEZ ®OPTIZEQN

O1 6aupévor owAnveg déxovrai Tnv dpdan kai Tnv avridpaon Tou edapous. AUTéG ol SuvaueIs
g§aprwvral atevd amo tnv @UON Kal TNV CUUTTEPIPOPA TWV CWANVWY ATTOXETEUDTS, ATTO TIC
YEWTEXVIKES TTAPAMUETPOUSC TOU €£0APOUC KAOBWC Kai Ta TOIXWUATA Kai TISC OUvOnKeS
TOTTO6TNONG TWV CWANVWYV (EMIXWON, EYKIBWTICUOC KATT.) .

AauBdvovrar umr'dyn, kara mepimrwon, Ta mapakdrw @opria . Kara mepimrrwon smong 6a
AauBavovral urr'éyn oi SuousvéoTEPol CUVEUAOUOI :

e H kdrakopuegn mison Twv YWUATWV Ao TNV EMiYwon.

e H kdrakopuen Tmison mou o@cgiAstar ora Kivntd @opTtia odikd @oprtia n uoviua A
gpyoraiaka (pec) @opria . O1 dpdosiC KUAIGUEVWY @OPTiwv avrioToIYoUv OTO TTIO
duouevéc ouornua popTtiwv emnpealdusvo amro mapauéTpous SUVANIKNGS HEYIOTOTTOINOTNS.
Moviua @opria (idia Bapn, emKaAOWeIg, eTevOUOEIS)

®Popria H/M e§ommAiouou

lMison psuoTwy - BApog PEUCTWV.

00noeigc yaiwyv kai eAacTikn avridpaon eddepoug (omrou arrairouvrai)

YdpooTarikég mETEIS

®Popria o€IouOU (A0 TISC KATAOKEUES Kal TIS MPOOOETES SUVANIKES wWONOEIS vEPOU Kai
gdagpoug)

e @opria avwong

o dopriocswyv amol BsploKpaTIaKeS SIAPOPES.

lNa ra @opria osiouou AauPdvovrar uvmown o1 SIArageiS TOU ITXUOVTOS QAVTIOEICUIKOU
KOAVOVIGUOU YId TNV TEPIOXT) TOU EPYOU KAl YId KATAOKEUES ouvnBoug omoudaiotnrag.

ITATIKA A.E.Y.A.N. Zeh. 6
AiguBuvon AtmroxéTeuong




TEYXOZ ZTATIKQN YMNMOAOIIZMQN

3. IZXYONTEZ KANONIZMOI - NMPOAIAIPA®EZ

O1 owAnveg kal 1a gv yevel vuAika Ba eival ouppwva ue 1i¢ Texvikes lMpodiaypapes tng
peAeTng. MNa Tov oxed1agud Kai UTTOAOYIONOC TwWV KATAOKEUWY Ao OMAICUEVO OKUPOSEUa
6a spapuolovrai oi ioxuovreg EAAnvikor Kavoviopor kai Mpodiaypapes Kai pogov KAmolo
avrikeigevo dgv kaAumrTeral amo auToug Ba xpnoiuotmroiouvrai ol {evol Kavoviouol yera amo

guuewvn yvwun g Ymnpeoiag.

4. YIIOXPEQZEIZ ANAAOXOY

2TV TEPIMTTWON KATA TNV OToIAv KArd tnv xapaén Tou aywyou amo 1tnv Ymnpeoia em Twv
TTPOOKOMIOOsVTWY ammo Tov Avadoxo Karda [NKog TOUWYV N Karda 1nv SIApKEIA TNG KATAOKEUNS
mapaoTel avaykn va tomoOernOgi KATTOIOC aywyoS AmOXETEUONS ot BaBog SIaPopETIKO
aurou TNG MEAETNS n O& OIAPOPETIKO TAATOS OPUYMATOS TOTE O Avadoxog o@eiAsl va
urmofaAAsl otnv Ymnpeoia mpog EyKPIOH TANPWS aITIOAOYNUEVN TPOTACH META TWV
avayKaiwv UTTOAOYICUWY yId TNV aog@aAn T0To0sTnan Twv CwAnvwy.

Opoiwg o Avadoxog sival UTTOXPEWMNEVOS va UTOBAAAgl TEUXOS HE TOUS aAmapaitnTous
OTATIKOUS UTTOAOYIOMOUS YId OTToIadnIToTe VEA KATAOKEUN TIPOKUWEI avaykn va
KATAOKEUAOTEl KATA TNV TTOPEIA TOU EPYOU N OE MEPITTTWON gofapns aAAayng diaoTagswy,
UAIKWV K.A.1T. ommoioudnTroTe SOUIKOU TUNUATOS TO OTTOIO TPORBAETTETAI OTNV UEAETN.

2€& MEPITTTWON KATA TNV OTOIA €K TWV £pyacTnpiakwyv Sokiuywv ammodeix0si ori o Babuog
OUUTTIEQNS TOU UAIKOU ETIXWOTNGS TOU OPUYHNATOS EIval uiIkporepn Tou 95% kara PROCTOR
10T TEPAv Kai ave€aptnTws Twv dAAwv MTPOBAETOouEVWY KUPWOEWV Of fapog Tou
Avadoyou rourog ummoxpeoural omwg amrodeiel us Baon tnv pgbodoAoyia kai T1i¢ mapadoxes
NG TTAPOUCAS MEAETNS OTI yid TOV OUYKEKPIUMEVO Pabuo ocuumrukvwong Oev ueiorarail
KIVOUVOG aOTOXIaS TOU aywyou. ZTNV TEPITITWON KATA Tnv orroiav KaradegiXTel oTl ugioTarai
TETOIOC KIVOUVOC €ITE AOYW KAKIG CUMNTTUKVWOTS N yId otroladnirore dAAn aitia, o Avadoxog
gIval urreuBuvog yia TNV AIroKaraoTaaorn Tou ue eubuvn, gpovrida kai damavn Tou.

Noyw Twv aAdaywv oroug¢ Kavoviououg (Zkupodeuarog, AVTIOEIOMIKO K.d.) o Avadoxog
umroxpeouTal, xwpIis Kauuia mpoobern auoifn n amolnuiwan n damavn va eAéyéel Toug
OTATIKOUS UTTOAOYIONOUS TWV XUTWV ETTI TOTTOU QyWYWV TING HEAETNS UE TNV XPNOT) TWV VEWV
Kavoviouwyv. Tuyxov auénon Twv SIATOUWV TOU OKUPOSEUATOCS 1) TOU OTTAICHOU 6a TAnpwosi
orov Avadoxo UE TIC avTIOTOIXES TINES povadag Tou TipoAoyiou.

5.BAZIKEZ KATEYOYNZEIZ

MNa tnv adénon 1ng avroxng Twv TOMOBETOUNEVWV OE OpUYNd aywywv TOU OIKTUOU
amox£éreuong givalr KaBopIoTIKES Ol MAPAKATwW SIATTIOTWOEIS KAl CUUTTEPACUATA Ol OTTOIEC
mpémel va AauBavovrai cofapdrara urr'own 1600 oTov oxESIACUO 600 KAl OTNV KATATKEUN
kai emiBAswn Tou épyou:

Q> To UAIKO TOU £0a¢POUS KOITOOTPWONGS Kal yKIBWTIONOU dAAA Kal TEAIKNG EMIXWONS
TPETTEI va Eival KUPIWS [N GUVEKTIKO E0A@POC UE KaAn KOKKOUETpIKN diaBabuion.

Q{> H ouumison tou gddgoug va civar yia kabe £1do¢ £dapoug TouAayxiorov 95% kara
PROCTOR.

t¥{> To orevo Opuyua smidpd BsTik@ oTnv avroxn Twv aywywyv. Touro Ba mpémel Befaiwg va
OUVUTTOAOYIOTEI e TNV avdyKn aoQaAsiag Kar Aveons Kard tnv pyaacia.

t¥{> To gAayioro BaBo¢ KaAUwews yia owAnves ue diauerpo uéxpir 0.80m sivar 0.80m kai yia
MEYaAUTepes SIauéTpous TouAdyioTov ico ue Tnv SIAUETPO TOU aywyou. Zuviordrai
mMAvIwWGS AOyw Twv afeBaiotiTwy va AauBaveral wg EAdyIoTo avekTé Ba6o¢ KaAUwswg yia
OAOUC TOUSC OWANVES (EUKAUTITOUS KAl AKAUTITOUS) KAl yia OAES TIC S1auéTpoug To Bdbog

ITATIKA A.E.Y.A.N. Zeh. 7
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Twv 0,70 - 0,80 m. lNdavw amo T1a gAdyiora aurd Baln mpémer va Aaufdvovrai
omwodnmore mMpoolsta uETpaA. Xg Kauuia mepimTrwon Ogv Tomolsrouvrai TAAOTIKOI
aywyoi o€ d6o¢ usyaAlrepo Twv 15m. Xmnv mepimrwon ypauuwv TpAivou Kai
agpodpouiwv 10 EAdxIOoTO KaAUWewg mperel va givar H>1.50*D kai omwaodnmore H 100 i
MeyaAurepo Twy 1.20 m .

Q{> Ta mAaorikd uAika@ mapouoid{ouv He TNV mTAPod0 TOU XPOVOU TO QPAIVOUEVO TOU
EPTTUOOU (creep) Kai TOUTO TMPEMEl va Anglsi umr'own ornv ekAoyn TIUNS TOU HETPOU
gAaoTIKOTNTAS TOU aywyou.

7 £mppon NS avrioTnpIENS Karda TNV @acn tng avacupong TNS Ival OnUAvVTIKN Kal TTPETTE!
va TNPOUVTAI TA UETPA TTOU TTEPIYPAPOVTAl TTAPAKATW.

Q> 2oBapo, TéEAog, pOAO OTNV OCWOTH CUUTTEPIPOPd TWV aywywyV £xEl N e6paon Tou aywyoud n
omoia mpémel va yiverar o¢ mimedn ocwaord Siapoppwuévn EMIPAVEIA, XWPIC TETPES
K.A. .

|6. NMPOZOETA METPA I'A AY=HZH THZ ANTOXHZ TQN AIrQrQN

2Tnv mEPITTWON KArd Tnv omoia O OTATIKOG UTTOAOYIOUOG TToU akoAouBsi karadeier wg
AITAayopEUTIKN) TNV TOTTOOETNON CUYKEKPIUEVOU aywyouU aTo emBuunto Bd6og mpémel:

Q{> va £§eTaoBsi ek VEOU N avroxn TOU aywyouU HE TTAEOV CUUTTUKVWUEVO UAIKO ETTIXWOEWS.

Q>va g§eTagBei n duvaroTnTa KATAOGKEUNG OTEVOTEPOU OPUYHATOS (sav Befaiwg umrapxer
duvardTnTa pyaciag o€ auro TO OTEVOTEPO OPUYHA HE AOPAAN TAPANOVN KAl Epyacia
Twv gpyalousvwy ) Kai va mave§ETacTei n avroxn Tou aywyou yia ouvlnkn oTrevou

opUyuATOG.
Q> va yivel emAoyn GAAou ocwAnva amé 1510 UAiko aAAa usyaAutepng avroxns
Q> va yivel emAoyr) dAAou owAnva amé aAAa vAika .

Q> va sykipwrioTei 0 aywyog €'oAokAnpou os okupodsua.

Eivalr @avepo Ot o1 SUO TEAEUTAIES TTEPITITWOEIC AMAITOUV yia Tnv gmAoyn TG piag n mng
dAANG OUYKPION OIKOVOUIKWY KUPIwWG OcOOMEVWV KAl TEXVIKWY XAPAKTNPIOTIKWY Kai
ouvarornTwy.

Znueiwverar  OTI yila TOV  UTTOAOYIOMNO OTNV TEPIMTWON £MEVOUONG TWV AYWYWV HE
okupodepa e§'oAokAnpou dsv AauBdverar urr'dyn n avroxn Tou cwAnva kaéooov Ta opria
avaiaupavovrar E§0A0KANPOU ATTO TO KEAUQOS TOU OKUPOSELATOC.

ITATIKA A.E.Y.A.N. Zeh. 8
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7. MEOOAOAOI'IA

duon Kai xapaxkTnpioTIKa cwAnva

duon eddgoug
2uvlnkeg TomoBérnong

| Ywoc¢ smiywong | |
|
|

| lMapougia uréysiwyv vepwv | ﬂpo}t\wloplopég
UTTOAOITTWYV QOpPTIWV

Twv

MpoodiopIoU6S TWV POoPTiWV |
emiywong |

MovreAomoinon twv aAAnAsmidépdoswv
owAnvog-eddpous

YToAoyIiouo¢ Twv mapauopPuwoswv
Kal TwV TTIETEWV OTd TOIXWUATA

Kpiripia eAsyyou twv
OwWARVWY

|| EmaAnOsuon rwv cwAnvwy
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‘ B. KATHIOPIEZ ZQAHNQN

. |

[1. EYKAMNTOI - AKAMMTOI $QAHNEE |

AvdAoya pue TNV  akauyia Kal TNV  TTAPANOPQWOIUOTNTA  OIAKPIVOUNE  TOUG
TTPOKATAOKEUAOEVOUS OWANVES TTOU XPNOIUMOTTOIOUVTAl OUVHOWS OTa £pya  AMOXETEUCTC
os:

o Akaumroug (rigid) cwAnveg (m.x. TOINEVTOOWARVES, QUIQVTOTOIMEVTOOWANRVES, XaAAUBSIVOI
K.qa.)

e Eukaumroug (flexible) owAnveg (mAaoTikoi k.a.)
e Huieukaumroug owAnveg ( m.x. amo eAaro yurooidnpo - Ductile Iron)

2uupwva pe 1o FASCICULE 70 n radivounon yiveral e TNV TAPAUETPO TOU KpPITNpiou
akauyiag RIG omou:

e RIG>0 XwAnvag 8swpoUugvog AKAUTITOS
e RIG<=0 ZXwAnvag BswpoUuevog EUKAUTITOS

Opidc1 8¢ we kpitnpio akauwiag RIG 1o usgysbog :

Es METPO gAaoTiKOTNTAS £6APOUS
RIG = 8 (1-V&?) rasi/Es - 0.1 Eti perpo eAaorikornrac cwAnva (BpaxumrpoBsouo)
Vs Aoyog¢ Poisson
rasi  &I0IKn akauwia 8aKTuAiou
ras;=Et; *1/Dm 1 portrn adpaveiag diarouns cwAiAnva
Dm HEoN SIaUETPOS CWANva

Ao dmrown avroxng Ta KpITHpIa oxe51acuou Twv owAnvwy givai :

e Ta Toug akaumTougs i avroxn oc Bpauon (sivar oxediaousvol va dExovral oAd Ta @opTia
XWPIS va Bpauvovrai) ue eAayxiorn duvarornra mapauopPwons OTOUS OTToIoUS EAsyxovrai
ol avamrruoooueves Taceis. OI aKauITTol CwWANVES Amo OTATIKN) Aoy avilKouv oTnv
Karnyopia Twv "KUAIVOPIKWY KEAUQWV" Kal Aoyw TnG MIKPNS ouvnlwg Tiung Tou Aoyou
SIaUETPOU TTPOS TTAXOS TOIXWHATOS KAraraooovral ora "maxea KuAivopika keAupn” pe
ueyaAn duoxepeia akpiffoug oTarTikng EMAUCNS

e Ta s TOUG EUKAUTITOUS N HEYIOTN ETTITPETTOUEV TTAPAUOPPWOT) (EXOUV OXEDIATTEI WOTE
KATw amé @opTIoN VA TAPANOPPWVOVTAl UEXPI EVA ATTOOEKTO TTOCOOTO TNG SIAUETPOU
TOUS XwWpPIS va Bpauovrail) kai n avroxn o€ pnén umo Tnv smidpaon e§wWTEPIKAS Ticong
(udpoararikng) To Asyouevo "bucling strength”

rNa aywyoug suaiobnroug ora @aivousva Komwaong Kai Siappong omwgs &ivai ol TAAoTIKOI
aywyol givar amapaitnTn n yvwon Twv XapaKTnpIoTIKWV KaBs karnyopiag (osipag) cwAnvwy.
Emionuaivouus 8w I18IQITEPA OTI QAIVOMUEVA EPTTUCHUOU KUPIWS MAag avaykadouv va
S1akpivoupe SUO XPOVIKES OTIYHES YIA TOV EAEyXO TwV aywywv dnAadn tnv otnyun evapéng
NG mepiodou {wn¢ ToU pyou ( BpaxurrpoBsoun avriuETWITION) KAl TNV XPOVIKN OTIYMN TOU
1EAOUC TNS wWPeAIunNS {wng ToU £pyou ( HaKPOTTPOBEoUN AVTIUETWITION)

OPAYZH AKAMIITON kai [TAPAMOP®Q:H  AAAHAENIAPAZH XOAHNQN- ETKIBQTIZMOY
EYKAMIITON ZQAHNOQN
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EYKAMITOI AKAMITOI EYKAMITOI AKAMITOI
(FLEXIBLE) (RIGID) (FLEXIBLE) (RIGID)

II\I||
I {j
4

1AIO BAPOZX ¢OPTIA FAION kai KINHTA BAPOZX NEPOY
(Yeuarog owAnvag)

2 W]
("frf K(‘ | \
‘\5 \
Ring deflection in a ¥"=2rsina

{lexiple pipe

NMAPAMOP®QZH ka1 ®OPTIZH EYKAMINTQN ArQrQnN
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2. MEOOAOI YMNMOAOrIzMOY

O1 ueg6odor mou egxouv avamruxBel yia TOV UTTOAOYIOMO E&Ival QAPKETA ATTAESC Kai
TTPOOEYYIOTIKEC AOYW TNG EAAEITTOUS yVvWONG TOU UNXAVvIOHOU QOPTIOoNS.

la Tov UTTOAOYIONO TWV AKAUTTITWV OCWANVwyv xpnoiuomouus 6w tnv ugbodo Marston n
omoia &ival Kai n  mAsov Siadedouévn kai mapadekry péBodog. H pgodo¢ Marston omwg
mepiypagerar oro"GRAVITY SANITARY SEWERS, DESIGN AND CONSTRUCTION" rtwv
A.S.C.E. kai W.P.C.F. cgivai yevikng HOp®NS Kal £@apuoleral yia OAES TIC TEPITITWOEIS
aywywyv, TpOomou T1omobéTnong Twv (Opuyua, emixwua, onpdyyd KAM.) kai yia OAES TIC
S1arouég opuyudTwy.

a Tov UTOAOYIONO TWV TTAPANOPPWOEWY TWV EUKAUTITWY AyWYWV XPINOIUOTTOIEITAl EITE O
1porromroinuévog tumro¢ SPANGLER - IOWA site n ug8odo¢ GAUBE.

Ymapyouv miong aAAa dsv avaAuovral oTo mapov 1euxog n yaAAikn ug8odog FASCICULE 70
kai n yepuavikn (ATV A 127)

2wAnveg nuisukaurrrol 6sv ouutrepIAauBavovral OTo AVTIKEIUEVO TOU TTAPOVTOS TEUXOUS Kal
o¢ev géeraovrai . Emionuaiveral opwg o1 IGXUEI Kal yid autoug n 101a ps6odoAoyia.
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‘ . TPOMNOI TOMNO®ETHZHZ 2QAHNQN

. |

[1. TPONOI TONOGETHEHE |

Q> TomoBsTnon o< opuyua (trench)
Q> TomoBsrnon o< smiywua (embankement)
Q> TomoBsrtnon os onpayya (ToroBstnon XwpIis EKoKAapn)

Q> TomoOsTnon o€ urrooTNPIyUATA Kal dAAOI TPOTTO!

Classification of construction conditions for
determination of loads on sewer pipe
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! 8y within required limit, otherwise sewer pipe is positive projecting
OPYIMATA POSITIVE ZERO NEGATIVE INDUCED TUNNEL

(a) To opuyua urmopel va s)(sl

e Karakopuga roixywuara n

o KekAipyueva roixywuara oro ouvoAo Toug n
OTO AVW TUNUA TOUS i

e 2uv6ern (yia TOTTOBETNON TTEPIOCOOTEPWY TOU
&gvog owAnvwy) diaroun.

Mmoper emiong 10 oOpuyua va  Eival
QavTIoTNPIYLEVO 1} OXI.
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(B) H romoBsrnon oc emixywua SIAKPIVETAI OTIC TTAPAKATW TTEPITITWOEIS (EMICNUAIVETAI OTI
Aoyw NG eAAIYPnG avrioToIXWV EAANVIKWY OpWV KPATNOAE THV AUEPIKAVIKN OpOAoyid) nroi

e Positive projecting pipe : TomoB@sTnon Tou cwAnva OTo0 QUOIKO £56aPOC KAl KATAOKEUN
EMYWPATOS TTAVW ATTO QUTOV

e Zero projecting pipe : TomoBsrnon Tou ocwAnva o opuyud UEXPI TNV KOPU®PN TOU Kail
KATAOKEUN EMIXWHATOS TTAVW ATT6 QUTOV

e Negative projecting pipe : TomoBsTnon Tou CwAnva o OPUYNA UEXPI EMAVW ATTO THV
KOpU®PN TOU KAl KATAOKEUN EMXWMUATOS TTavw amo aurov. Ooo pegyaAutepn n amooraon
TOU XEIAOUC TOU OPUYMATOS EMAVW AITO TNV KOPU®YN TOU OwWANva 1000 UEYAAWVOUV Ol
Suvapeig TpIfng mou avakou@i{ouv ToOV aywyo.

e Induced trench pipe : Eidikn ug6odog¢ romo0srnong n orroid XpnCIUOTTOIEITAI TIPOKEIUEVOU
va peiwOouv Ta POopTIa O Aywyo EVTIOC EMIXWUATOS auvnOIoTa ueyalou uwoug. ApxIKa
gykabioTaral o aywyog wg "positive projecting” kai ornv ouvexeia karaokeuvaderai T0
EMXWUA EWS TTAVW ATTO TNV KOPUPI TOU CWANvVA Kal CUUNTTUKVWVETAI TeEAgia. Ev auvexeia
Eva opuypa Id10U TTAATougs He TNV eSWTEPIKN SIAUETPO TOU owAnva okaferai karsubeiav
Tavw amo Tov aywyo £wg (R TANoIov) TnN¢ Kopueng Tou. To OPUYNA QUTO EMIXWVETAI UE
OUUTTIEOTO UAIKO.

2€ TEPITITWON TTOU TO TTAATOC TOU OPUYNATOS MEYAAwOEl onuavrika (i avrioroiya 1o fabog
TOTTO0TNONG EIval UIKPO OE OXEON TO MAATOS) TOTE Bswpouus (omws avadurika Oa
g§eTagoupe Tapakarw) ori o ocwAnvag gxel TomolernOsl og emiywua ( kara aAAn opoAoyia
os "mAaru opuyua” ) kai ETAUETAlI UE TOV AVTIOTOIXO TPOTTO.

|2. 2YNOHKH OPYIMATOZ - EMIXQMATOZ

H romoOstnon tou aywyou ot "orevo” opuyua n "mAaru" opuyud n smiywua mopa
onuavrika ornv avroxn tou aywyou. H emodpaon aurn gvromiferal ornv emdpaon rTwv
SiarunTiIKwv SUVANEWY TWV TOIXWHATWY TOU OPUYMNATOS 1) TWV TTAPATTAEUPWV EMIPAVEIWV
YEVIKOTEPA . 2TNV TTEPITITWON " OTEVOU OPUYNATOS " OI SIATUNTIKES AUTES OUVANEIS TPIBNS
EMIOPOUV £UVOIKA OIOTI AEITOUPYOUV avTIOsTa us Ta POopTIa yaiwv. Kara yEviKko Kavovd ol
aywyol ( Kal KUPIWS Ol AKATITOI) EXOUV LEYAAUTEPN akauwia airo 1o mepifarAov edagpog Kai
0a pepouUV TO OUVOAO TwV £§ATKOUNEVWY QOPTIWY £AV Ol EMTIXWOEIS TIC TTASUPES TOU TTUBlEVA
&gV EXOUV UTTOOTEI CUMTTUKVWOT).

AvriBsta og " mAaru opuyua " n smixwua or kabifnoesic Tou §wWPPAXIOU TOU Aywyou Eivai
ONUAVTIKA UIKPOTEPES TWV KABI{NOEwV TOU UAIKOU ETTIXWONS TAPATTASUPWS TOU AyWwyouU UE
amoTEAEOUA OTIC ONUIOUPYOUNEVES KATAKOPUWPES EMIPAVEIES 0AIOONTewWS va dnuioupyouvrai
Suvapeis TpIBNS o1 otroIsS miPopTiI{oOUV TPOCOETWS TOV aywyo. TNV BswpnTIKn TEPITITWON
kara tnv omoiav 1o £dagog SImAa amé rov aywyo kabifavel ioa ue aurov dsv Ba sixaus
onuioupyia emQaAveiwv oAioOnongs kai o aywyog 0a spepe akpiBwe T0 POPTIO yaAIWYV .

Eav ouwg o1 kabi{noeic Tou e3a@oug TAEUPIKA TOU owAnva gival UEYAAUTEPES AUTWYV TOU
g§wppayxiou Tou cwAnva ToTE aQUuToG EMIBAPUVETAI UE CUUTTANPWUATIKA QOPTIA. AVTIOsTWS
£av 0 owWANVAgS UTTOXWPEI TTEPICCOTEPO ATTO TO TEPIBAAAOV £0APOC TOTE OI AVATITUCGOUEVES
duvaueis TpIBNGS OTIC EmiPaveiss 0AIoOnong Spouv avakouYIoTIKA yId TOV aywyo.
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TONOOGETHZH ZE EMIXQMA
TOMOG®ETHZH ZE OPYIMA (POSITIVE PROJECTION)

Top of embankment Top of embankment

' Comprossoblo bockfm
Plane of equal settle
1= 10 of equal settlement~ Top of stage
l/' 4 Skearing fcrces induced construction
s 4 4,_/ by settlement ompocfed fill
H=H4p'By ‘
4 SgeSrede 4
Trenchdug in
T — compacted fill
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Induced trench

TONOG®ETHZH ZE EMIXQMA TONOOGETHZH ZE EMIXQMA
(NEGATIVE PROJECTION) IND(UXED TRENCH)

H ouvénkn opuyuarog mpoodiopilsrar pe Bdon Tov AGYo UWoOUS EMIXWOEWS TOU Aywyou
MPOS MAATOS OPUYNATOC (OTNV OTABUN TNG AVW YEVETEIPAS TOU AywyouU).

2TNV OUVEXEIA avaTTTUCETAl avaAuTiKa o TporroS Slakpiong "orevou” opuyuarog ue "mAaru”
opuyua (smixwua) . ESw yia pia mpwrn mPOOEyyion OswpoUus OTI 0 aywyog E&ivail
TOTM00sTNUEVOC O OUVBNKES "OTEVOU OpUYyuarog” OTav ICXUEI UIA aTTo TIC TTAPAKATW OXECEIS

e B<2DkaiH>1,5B B : Babog smiywong rou aywyou
e 2D<B<3DkaiH>3,5B D : diaueTpog ToUu aywyou

2e KaOs dAAn mepinmTwon Bswpouus om Eyouns "TAATU” OpUYNA KAl O UTTOAOYIGUOC YIVETAI
w¢ EMYwua "positive projecting”™ g TOV TPOTTO TTOU TTEPIYPAPETAI TTAPAKATW:

2Tnv ouvexela Oa avageperal n ouvlnkn oTevou opuyudaros kai oav ouvlnkn "T" n o€
ouvlnkKn TAQTIOU OPUYNATOS N EMIXWHATOS Kai oav cuvenkn "E".
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3. TYNIKO NAATOZ OPYIMATOZ

To mAarog¢ Tou OpPUYNATOC METPIETAI TTAvTa OTO £mMIMEO0 TNG Kopupns tou cwAnva. (MNa
ouvlseTec SIATOUES TTEPIYPAPETAI TTAPAKATW OFf AaAAo kepaAaio n us6odoloyia mou
akoAoubeirai)

Amé rou¢ Eupwrraikoug kavoviopoug OIvovrali yia TO amapoitnro &gAaxioro mAarog
opUYUATOS Of TTAPAKATW OUO TTIVAKES:

e [lAaro¢ opuyuarog ouvaprnosi fabous aurou

Bal@og¢ opuyuarog (m) EAayioTo mAarog opuyuarog (m)
<1,00 O&v UTTapx el EAaxIOTO OpIO
1,00<H =<1,75 0,70

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

4,00 <H 1,00

e [lAarog opuyuarog ouvaprnoel SIAUETPOU AYwWyouU

Ovouaaorikn SiaueTpog | Avriotnpi{ouevo Mn avriornpi{ouevo opuyua
aywyou (mm) opuyua
(mm) B>60 uoipwv 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 SIAUETPOS TOU AYyWYOU KAl B N ywvia TOU TPAVOUS TOU OPUYNATOS WS
mpog Tnv opifovria gubsia.

To mAaro¢ opuyudaro¢ mMMOU TPOKUTTEI A6 TOV OUVOUAONO TWV aVWIEPW TTIVAKWV
TPOTTOTTOIEITAI AvAAoyd E TIC EMITOTTIEC OUVONKES Kai TNV pgBodoAoyia spyaoiag.

Emionuaiverar mavriwg ori 1o ouuBariko mAaro¢ opuyuaro¢ kaBopilsrar ora oxedia tng
HEAETNC yIa kKabBe 1606 Kai SIAUETPO Aywyou.

|4. ENIAPAZH ANTIZTHPIZHZ

NOyw Twv MoAAATAWY ue@6dwv Kai UAIKWY Tou Xpnoihotroiouvral yia Tnv avrioThpién Twv
opUyudTWYV YeviIKeUoEIS yia tnv Siadikacia mou Ba mpémel va akoAoubnbsi wore va unv
auén@ouv Ta @opria orov aywyo &ival emikivduves kai aBéBaieg. ZTov OTATIKO EAEyXO TOU
owAnva emdpouv o TPOITOS avdoupaong TG avrioTnpiéng Kai T0 OXETIKO TMAXOC aUTHS Of
oxéoan pe nv di1abéoiun améoTacn avaueoa aTov aywyo Kai Tnv avrioTipién.

2Zuuowva ue Tnv pgeBodo FASCICULE 70 otnv mepimrrwaon romrolsrnons avriornpiéng 10 UETPO
EAaoTikoTnTag TwWv yaiwv Kal dAAOI GUVTEAEOTES TPOTTOTTOIOUVTAl AVTIKABGIOTWWEVOI LE TO
YIVOUEVO TOUG ETTI AVTIOTOIXOUS HEIWTIKOUS OUVTEAEOTES MIKPOTEPOUS 1) I00US TNG povadag.
AauBavovrair &¢ o1 €§ng TUTTO AVTIOTNPISNS KATA OEIpA KATAAANAOoTNTAG:

EykiBwriouog 1 oavidoToIX0¢ TTOU AmOoUAKPUVETAl OTAdIaKA KATA OTPWOEIS ETXWOoNS
PIV TNV OUPTTUKVWOT) KA pidag

EykiBwrtionuo¢ R oavidOToIX0S TOU AITOUAKPUVETAI KATA OTPWOEIS EMXWONS NETA TNV
OUUTTUKVWON KaBsuidg

EykiBwrioud¢ 1 oavidoéroixo¢ n macoalodidepayuda mou amouaKpUVETal HETA TNV
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| mAfpn emiywaon rou opUyuarog

Kdls uébodocg avriorripiéng mpémel va §stalsral xwpiora

Ta mpoBAnuara mou oxerifovrai pe Tnv umapén
avrioTipiéng ora opUyuara gival Ta MapaKdrw:

* Eivalr OUOKOAN n &mTuxnS Karaokeun Kai
OUUTTUKVWOT) TOU EYKIBWTIOHOU TOU aywyou .

* Kard tnv avdoupon twv avriornpi§swv givai
mlavov va usrapepOsi To ouvoAiké Bdpog Tou
mpiouaro¢ yaiwv orov owAnva Adyw T1ng
amwAEgIag TWvV avakou@PIoTIKWYV TPIBwWV.

* Karda tnv avdoupon twv ariompifswv egivai
gvdexousvn mlavyy 6pavon Tou opuyudaTroS n
omoia 6a odnynosi o auénon Tou TAAToUS TOU
OTNV KOpu®In ToU owAnva.

e Eivar mlavy n karaocrpopn owAnvwv n/kai
ouvdéoswv amé TNV avdoupon = mg
avrioripiéng I0iaitTepa sav aurn yiver mpiv Tov
EYKIBWTIOUO TOU aywyodu.

Ta pérpa mou pymopouyv va Aaufdavovrail yevikd givar Ta €§ng:

*  Oa mpémel va avaonkweési n avriotipién o< smimedo mepimou 0,45 u. amd tnv Kopuen Tou
owAnRva

* Na ypnoiyorroisital yia eyKiBwriouo tou cwAnva kaAda SiafBabuiouévo uAiké 1o omoio
gival eukoAo va romoBernBsi kai va cuumukvwécsi yepiovrag Ta kevd.
Na yeuiovrai us uAik6 ykIBwTIOUOU Ta Keva peTadu avrioThpiéns Kal opUyuarog.
Na avacupsrar n avrioripiin pe mpoooxn, TuNUATIKG (ava 30 &k.) Kkai apyd mpiv Thv
ETiYwWon ToOU OpUYHATOS TTAVW Ao TOV aywyo Kal va akoAoubeirar kaBs avaoupon amo
OUNTTUKVWOT).
Na agpnvovrai tufuara tng avriornpiéng evrog rou e5a@oug.
Na yiverai mpoclsTn CUNTTUKVWON TwWY TAPAMASUPWY TOU CWANvVA yaiwv UETA TNV
amoudkpuvon NS avriornpiéns

5. ENIAPAZH YAPO®OPOY OPIZONTA

Zuupwva pe v pg@odo FASCICULE 70 omv mepnmrwaon KAara Tnv Omolav UTTAPXE]
udpopopogc opifovrac TO METPO EAACTIKOTNTAS TWV yalwv TPEETEI va TPOTTOTTOINOsl
avTIKAOICTWEVO LE TO YIVOUEVO TOU ETTI UEIWTIKO OUVTEAEOTN MIKPOTEPO N 100 TNG povadag
kai va Ane0si y= 10 kN/m3
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‘ A. YAIKA KOITOZTPQZHZ - ETKIBQTIZMOY - ENIXQZHZ

. |

[I. FENIKA |

2uvnlwg ptropoups va SIAKPIVOUUE TO £0APOCS OTIC TTAPAKATW BACIKES KATNYOPIES NTOI:

Bpayog

Mn ouvekrika edapn (aupog, xaAikes, A16or Kai piyparda Toug)

2UveKTIKa £dapn (apylAog, TNAOC Kail HIyudard Toug)

Opyavika edapn (tupen, IAUG amo kabBapiouo Auparwv, £5a@n Twv MTPONYOUUEVWYV
KATNyopIwyV [E OPYAVIKES TTPOOMIEEIS)

Exouv avarmrruxOei o€ uia mpoomabsia rumromoinong diapopa cuornuara kararaéng edapwv
og ouadeg OTIC OITOIEC AVTIOTOIXOUVTAI OUYKEKPIUEVES £OAPOUNXAVIKES 1010TNTES. TeTOIO
ouoTnua Kararaéng upuTara xpnoiPorroiouusvo oTo mapeABov mepigxerar ora DIN 4023 kai
DIN 18196. Znuepa oAo Kal TEPICOOTEPO XPNOILOTTOIEITAI TO auepikaviko auornua "Unified
Soil Classification System” (U.SC.S).

Ymapyouv smiong ouornuara kararaéng £6a@wv us SIAQOPETIKA KpITnpla Kararaéng nroi
avaloya pe Tov TPOTTO ATTOKTNONG, TNV Xpnon kai smespyaoia rous omws 1o DIN 18300
"VOB - Verdingungsordnug fur Bauleistungen”

Ei150¢ edapoug DIN 4023 - 18196 Uscs

XaAikeg G G

Auuog SS S

IAug u M

Apyidog T Cc

Tupen H Pt

IAu¢ amé kaBapiouo Auuarwv F Pt

210 ASTM D-2321 Sivovrai o1 £§nN¢ TUTTOI UAIKWYV :

EIAOX EAA®POYZX EIAIKO BAPOX FT'ONIA EZOTEPIKHX
y (Mp/m2) TPIBHZX pr

TYNOZXZ | Mn ouvekTIKa xOvOPOKOKKA 2 35

TYNOZX Il Mn ouvekTIKa WIAOKKOAQ 2 30

TYNOZ Il ZuvekTiKa pIKTA 2 25

TYNOZ IV ZuvekTika edaepn 2 20

AkaralAnAa vAika yia xpnon os omoiadnmore {wvr TOU OpUyNATOS gival Ta UAIKA mTou givai
avopoioyevn, 8ev EMISEXOVTAI CUUTTUKVWOT), TTEPIEXOUV EMIBAABEIC OUCIEC OTTWS TTAPAKATW :

o YAIka mou mepigyouv smBAaBeIS opyavikeS ouoisS (PUAAQ, pifsS, xAon, Aaomn, okoumidia
KAT), maywpueva UAIka K.d.

e Ta opyavika edaegn

e Ta mpoiovra ekPpaxiCUwWV TTOU TTEPIEXOUV aAvaAoyia AETTTOKOKKWY UAIKWV KATW Ao
30%.

e YAIka us moAU yeyaAn mAaorikornra.

Baoiko KpITnNpIo yia TOV XApAaKTNPIGUO £vOS UAIKOU w¢g KaraAAnAou n akaraAAnAou eivai n
OUIOIOYEVEIA TOU. Agv EMITPEMETAI UECA OTO EMIXWUA (KAl ATTAITEITAI OXOAACTIKI) ETTIUOVI) OE
aurto) n dnuioupyia eCTIWV SIAPOPETIKIG TUCTAONS £5APOUS HECA OTO OPUYUA.
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Il. ZYMNYKNQZH

Alakpivovral TPEIC TTOIOTNTEC EKTEAEONGS TWV EMIXWOEWV TWV OPUYNATWY. AUTEC uAC
EMITPETOUV vd SIAKPIVOUNE TIC ETTIXWOEIS WS £ENC

e Xwpic ouumicon : Orav &ev xpnoiuyomoinfouv kaBoAou péoa cuutieong n omou n
ouurtriean dev éxel eAsyxOcsi n uroBAn0ei og dokiun

o Me eAeyxOuevn cuuticon : Orav éxel yivel EAsyxo¢ TNG oUuTTiEoNS. ZTNV TEPITMTwon autn
O KATAOKEUAOTIIC UTTOBAAAEI OTOV KUPIO TOU EPYOU OTOIXEIA yIA TOV TPOTTO EKTEAEONS TNS
gpyaciag kai SIKaioAoynTiKa yida Ta HETPA TTOU Exouv TPOLAepOsi yia Tnv ouuTrison.

o Me eAeyxduevn kai SokiuacBsioa ouumicon : OmMweg maAPATAvVwW OTNV EAEYXOMEVN
ouuTtTIEDN ME EmMITAéoV €maAOsuon - SOKINES ATTOTEAEOUATWVTNG YEVOUEVNS OUNTTIEONS
amo epyactipio gAéyxou ouumicong (>= 90%0OPN ) omou OPN o BéAriorog Ociktng
ouumieong kard PROCTOR) (Optimum Proctor Normal)

Emionuaiverai pnra ori :

AmorteAgl ouufarikn UMoxXpEwaon Tou Avadoxou n
ouumukvworn oe Babuo 95% kara PROCTOR.

H ouumukvwon TPEMEl va yIvEl UE TPOTO Kai
unxavnuara karaAAnAa wore va unv mpokAnBouv
BAaBeg orov owAnva.

H ouumrukvwon tng {wvng Tou aywyou Oa yivel e
KaraAAnAa unyxavnuara n Epyarsia Xeipog avaloyws
TOU TTAQTOUG TOU OPUYNATOG.
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Il. ONOMATOAOrI'IA

2TO OXNUA QAIVETAI I) OVOUATOAOYIA TTOU XPNOILOTTOIOUUE !

Sl

NAATOL

ATrauteiTal va yVvwpeIJOoUE:

KATAKOPYSOT AZONAL TOY IOAHNA

|

KAAYWH
150 ~ 300 mm

N

OPIZONTIOE AZONAT

XOPYoH.

’ IOAHNA

APXIKH
ENMITPOIN

‘
;

NEPIOXH KATO
HMIKYKAIOY

YNOITPOMA

BEMEAIH
{OXI NANTA ATAPAITH

|

Ka6etn topn okdpparog pe tonoBetnpévo owAnva

To ¢€diko Bapog TOU
gdagoug  (yia  &npa
edagn 18 kN/m? ka1 yia
TIG duo Jwveg)

To METPO €EAAOTIKOTNTAG

Tou £dagoug (Es o€
Mpa)

Tov OUVTEAEOTN
POISSON Vs TOU

edagoug ( ouvnbwg 100
He 0,30 ka1 yia TiIg duo
{wveg)

2uvTeAeoTeG dlaTunong
otnv SlemIQavEIX
ETMIYWHATOG-0PUYHATOG.
2uvteAeoTeg opilovTiag
mEONG YOIWV  OTNV
diemi@aveil  cwAnva -
EYKIBwRWTICHOU

Fwvia OUuBaATIKNG
oTnpPIEng cwAnva 2a

lll. AKAMNTOI ( RIGID) ZOAHNEZ

O mivakag mepiAauBdver 5 ouddog vAikwv pe kardraén avaAdoywe g Ikavornrag Tous va
MPOOPEPOUV ETapKn utrooTnpIén orous aywyoug. (lpodiaypapn ASTM D2321)

KAaon edagoug | ZuuBoAiguog | lMepiypapn ZxoAia
1 e Opauaro Bpaxwdeg uAiko 6-40 mm
n Gw KaAa diaBabuiocusva xalikia 40 mm
GP Mwya " " MEYIOTO
Sw KaAa diaBabuiousvn auuog
SP Mrwya " "
m GM XaAikeg pe IAMwdeIS TPoouISEIS
GC XaAikeg pe apyiIAAwodeis mpooui§eis
SM IAAuwédng aupog
SC ApyiAAwdng aupog
v MH, ML Avopyavn IAug Agv
CH, CL Avopyavn apyiAAoc ouviorarai
"4 OL, OH Opyavikn IAUS Kai apyiAAog Agv
PT IAug Auparwv ouviorarai

H koiréorpwaon kai o eyKiBwWTIONOS TwV CwANVwY Xl TTOAU pugydAn onuaaia yia mnv oTariki
TOUG OUNTTEPIPOPd . Ta UAIKG eyKIBWTIOUOU TTPETTEI OMMWOSATTOTE va OExovTal CUUTTIEDT).

OsusAiwon N fuyiavon (fountation) :

Xpnoiuorroiouvral Ta

UAIKa mou mpoBAsmovral oTic

oxerikes T.11. Aev sivar avra amapairntn 151wg €av 10 0AIko Bapo¢ Tou cwAnva kai tng
EMIXWONGS EIVAI HIKPOTEPO TOU OAOKOU BApoIug TwV yaiwyv TTOU aITopaKkpuvenkav.

Koiréorpwon (bedding) : To psydAo péyebo¢ Twv KOKKwWV TOU UAIKOU aprdral amo 10 £idog

kal 1o HéygBog TOU UAIKOU Kkai mpémel va Aaufdavovrar um’own ol mpodiaypapéS Tou
karaokeguaoTtn. Eav xpnoiuotroiouvral UAIKG aimé KOKKOUG pE osieg ywvieg peyéBoug 12-20
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mm givai m@avov va mpokaAéoouv BAABn ornv mpoorarsutiky emrévéuon Tou aywyod. lNa
MIKPOUS aywyoUS OUVIOTATal TO UEYAAUTEPO EYEOOC TWV KOKKWYV va unv umrepBaiver o 10%
NG SIauUETPOU TOU aywyou.

Mepioxn karw nuikukAiou (Haunching A sidefill backfill): MapamAsupws Tou aywyou uéxpi
gmavw amd Tov opifovrio d§ova ToUu aywyou amaireital mMoAu KaAn Cuumukvwarn n omoia
ouvilwg viverar pe ta xépia. Zrnv {wvn aurny Ogv TMPETEl va XPNOINOTTOIEITAl AUUOS AV
utrdpxel mlavornTa «usravaoTeuons» (migration) TnG duuoU ora ToixwUATa NG avrioTipiéng
1 Tou TUBuéva Tou opUyNAToS I EKEi OTTOU UTTAPXEl uPNAGS uSpoPopo¢ opifovrag ue pon.

Apxikny emixwon (initial backfill) : 2tnv mepioxn aury ouvi@wg &ev yiverar unyavikn
OUUTTUKVWOTI TOU UAIKOU yia va pnv mpokAnBouv BAdBec orov aywyod . Q01600 10 UAIKO

mPEMel va &ival KardAAnAo av kai oOx1 amapairnra idiag moioTNTAS ME AUTO TTOU
XPNOoIuOTToIEiTAl YIA TNV KOITOOTPWOT Kal Tov gyKIBwTICUO. ApYIAAwdn uAIkd TTOoU amaitouv
MNXaviKn CUUTTUKVWOT) TTPETTEI va ATTo@eUyovTal

TeAikn emixwan (final bacfill) :l'svika dsv emnpeddel TNV OTATIKI) CUUTTEPIPOPA TOU Aywyou
(ekTOoC NG auénong N PEIWONS TWV QOPTIWV yaiwv). MOvo kKdTw amé ouvelnKes EMIXWHATOS
utTropei va maisr poAo oTov oTariko oxeS1aocuo Tou aywyod.

H reAikn emixwon oxedialsral woTe va ugIwvovral oTiS TEPIOXES KUKAopopiag ol kabi{noeig.
Kard tnv karaokeun tng TeAIKNC emixwong dev mpémel 1o UAIKG va meTiétal amo wnAd yia tnv
amoeuyn BAaBwyv oToug aywyoug.

Koiréorpwon kai sykiBwriouos ue okupodsua: Omwe @aiveral amdé Toug Tumoug édpaong
XpnoiuotroigitTal Kai okupodsua (ouvnbwgs B120- B160).

|IV. EYKAMMNTOI ( FLEXIBLE) ZQAHNEZ

To ueTpo avridpaocews TwWV yaiwv avadeIKVUETAI O KABOPIOTIKO Tapayovra yid TNV aopain
T01M00cTNON TOUSC Of IKavo PBaBo¢ xwpiS eykKiBwTioNo pe okupodsua 1o ormoio auéavel
oofapa 1o KOOTOG TOU EPYOU. ZTOV TTAPAKATW TTIVAKA AVAAOYWS TOU TUTTOU TOU £6AQOUS
kara ASTM D-2321 mou mpoavagepOnke OIVETIA TO METPO €AAOTIKOTNTAS N METPO
avridpdoswg yaiwv (E’) avaAdywg¢ Tou TUMOU £0AQPOUS EMIXWOEWS Kal Tou PLabuou
ouumukvwong kard Proctor. Eivar @avepo ori n moiotnta TNS £QPACNS Kai ToU
gykiBwriopou auéavel onuavrika Aamo mTavw TPOS TA KATw OTov mmivaka auro. Ta uAika
TEASUTAIWV KATNYOPIWV TPEMElI KATA KAvVOvd va ATTOQEUyovral. XTov TIvaKa aurtov O&v
mepIAauBaveral e omoIivonIToTE TPOTTO KATTOIOS OUVTEAEOTNS ao@aAsiag. Zuvioraral 8 o€
mepirrwon afspaidtnrac mwepi Tou Babuou cUUTTUKVWONS va AAUBAveTal €ITE N MIKPOTEPN
AVAauEVOMEVN TIUN EITE 1) UECN TIUN METASU TNG MIKPOTEPNS KAl TNG MEYAAUTEPNS TwV
avauevouevwy . OI TIUES TOU TTIVAKA AITOTEAOUV LUECO OPO KAl yid TOUTO XPICILOTTOIWVTAS
QAUTEC TIC TINES Ol TTAPAOPPWOEISC TTOU TTPOKUTITOUV AITO TOV UTOAOoYIOHO &ivali oto 50%
TWV TTEPITITWOEWY MIKPOTEPES ATTO TIC TPAYMATIKES Tmapapopewosls. [Ma rouro uia
ouvTnPNTIKN Kal ao@alAn mpoaosyyion givai va AauBaverar kabs gopa to 75% 1N TIuNG TOU
MVAKA. 2TO KEQPAAAIO TTOU OIATTPAYMUATEUTAI TNV ETIAUCT TWV EUKAUTITWY aywywyv SIVETal
EVAG aKoua TApoNoIoS Tvakag amo Auepikavikes [lpodiaypapes OXETIKA [E TO ETPO
gAaoTikoTnTag Yaiwy.
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Tutrog Eidiko Dp=85% |=90% |=92% =95% =97% | =100%
gdagoug | Bapog
Mp/m3
| 2 25 60 90 160 230 400
Il 2 12 30 40 80 110 200
1] 2 8 20 30 50 80 140
v 2 6 15 20 40 60 100

Eidika mapamAsUpws ToUu aywyou uéxpl €mdvw amd tov opi{ovrio déova Tou aywyou
amaITeiTal KAl KUPIWGS yId TOUG EUKAUTITOUS aywyoUS TOAU KdAAn CUuumukvwarn n omoia
ouviOwg viveral ye Ta xépia.

H apxikn emixwon (nitial backfilll 1 eykiBwriogog¢ (OMWS ava@epeTalr ora Teuxn
dnuomParNong) ToU Aywyou TTPETTEl va ETEKTEIVETAI uexpl 0.30 m mmavw ammo 1o e§wppayio
TOU aywyou.
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|V . METPA BEATIQZHZ OEMEAIQZHZ AIrQroy

2& MEPIMTTWON KAKWV £8APIKWY CUVONKWV UTTOPEI vd XPNOILMOTTOINBOUV TA TTAPAKTW HETPA
géuyravong kai BeAriwong :

t%>E:<m(a<pn Kal e§uyiavon TOU UTTOKEIUEVOU
gdapoug us karaAAnAa vAika

Q> TomoBstnon yswupaouaro¢ To karaAAnAo
YeEwupaoua - HITOPEl  vA  AVTINETWITIOE]
KaraAAnAa T01T00sTNUEVO oiagpopa
mpofAnuara (avwon aywyou, UETAVAOTEUON
UAIKoU g§uyiavong Kal UAIKOU KOITOIOTPwWONS
Kai gyKipwriopou, PBeATiwon TNS HNXAvIiKNg
ouutrepipopasc ¢ owAnvoypauung). To
YEwUu@aoa TOTTOBETEITAI EIS TPOTTOV WOTE EITE
va mepikAeiel v avrioroixn {wvn (KA&ioTn
Siaroun) €1t va akoAoubegl Ta  ToIXwMATA
TngEKOKAPnS (avoikrn diaroun).

Q> AvrAnon pe Oiapopoug us6odoug n/kai
TOOo0ETNON OTPAYYIOTNPIWY CWANVWYV.
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‘ E. ®OPTIA

. |

[1. DOPTIA AEITOYPTIAS AFQroy |

To poprio AsiToupyiag Tou aywyou utroAoyilsral armro Tnv oxéon:

| PAsiT = Wi + Wc + Ws |

Wi : id10 Bdpog ocwAnva (t/m)
We: MOviIa @opTia yaiwv (t/m)
Ws: KivnTd @opria (tm)

|2. DOPTIA FAIQN

2.1 XuvreAeoTeg r,p

e 2uvreAsotng p (projection ratio) yia romoOstnon os emixwuara: Eivar o Adyog 1n¢g
Karakopuens amoéoraons tng Avw YEVETEIPAS TOU OwANva Aamo TNV EMIQPAVEId TOU
TAPAKEIPJEVOU QUOIKOU £0AQOUS (A TNV emipdveia KAAd OUNTTUKVwUEVNS  OTPWONS
EmMiywong i rov muBuéva mAariou opuyuarog) mpog TNV eSWTEPIKN Karakopuen SIAUETPO
TOU aywyou. ATmo TO TTPOCIO TOU P TIPOEPXETAI I) OVOLATOAOYIA TTOU XPNOIUOTTOIETAl
yia tnv S1aKpIion TwWV TEPITITWOEWY TOTTOOETNONS OWANVWY o€ miywua édnAadn Positive
projecting pipe (p>0), Zero projecting pipe (p = 0) kai Negative projecting pipe (p<0).

e 2uvreAgorng r yia tomobsrnon oe smixywuara: r (AGyog Siapopikwv Kabi{ioswv Twv
MAEUPIKWV yaIiwv Kal TNS EMIYWOEwWS): O ouvreAsoTns autog mpoadiopisl TNV gopa Kai
T0 ugye6o¢ TNG OXETIKNG KaBI{nong Tou TPINATOSC Yaiwv Karsubgiav mavw amé Tov
owAnva Kai TOU TPICUATOS TWV TTAPAKEINEVWY yaiwv. Aurn n oxerikn ka6i{non
onuioupyer Tig duvaueis 1pIBNS TOU avamruooovral ornv Sismipaveid Twvy SUo auTwv
TPICUATWYV YAIWV KAl Ol OTTOIEC TTPOOTIOsUEVES aAyeBpIka ue To BAPOS TOU MPICUATOS TWV
UTTEPKEINEVWY TOU OwWANVa yaiwv TapayouyV 1d [OVIHd QOopTIia TOU owAnva.

O guvreAearng r diveral amo v §iowan :

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

omou:

Sm n cuumeon Twv yaiwv mavw amé Tov owAnva uerau QUOIKOU £0APOUS KAl KOPpUPngS
owAnva (mpiocua yaiwv p*Bc)

Sg n kabi{non Tou QUOIKOU 6APOUS (TTAPAKEILNEVES YAIES)

Sf n ka6i{non rou aywyou

dc n peraBoAn (mapapopewaon) Tou UWPOUS TOU aywyou AOyw TNS CUNTTIECEWS TNV oTfrolav
veiorarai

Orav r>0 rore o1 duvapeis TpIBNS Karsubuvovral TTPOS Ta KATW Kal EMIBapuvouV Tov owAnva.

e Kpioiuo smimmedo (critical plane): Ovoualouue 10 opifovrio emiTed0 MOU OIEPXETAI ATTO
TNV Kopuen Tou cwAnva . H ka6i{non Tou kpioiuou smiredou gival (Sm + Sg).

o Emmmredo 1ong kabilnong (plane of equal settlement) : H Oson rou opifovriou aurou
emiredou mpooiopi{eTal ICWVOVTag TNV OAIKI TaoTN TWV yaiwVv Tavw amo ToV owAnva e
EKEIVN TWV TTAPAKEINEVWV EMTITTAEOV THS KaBI{nong Tou Kpioipou emimedou (BAstre oxedia
gmmopevng oggAidag). Orav 1o emmedo auTo gival ETAvw Ao TNV Kopu@r ToU EMIXWHATOS
TOTE 00 WANVAS BswpPEITAI AVAAOYd [IE THV POPA TWV SUVAUEWY TPIBNS TOTTOBETNUEVOCS EITE
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os mAnpeg opuyua ("complete trench condition”) sire o mAnpes smiywua ("complete
projection condition”). Orav 1o emmed0 AUTO gival KATW ATTO TNV KOPU®PIN TOU EMIXWHATOS
ToTE gYoUpE "un TAnpeg opuyua” ("incomplete trench condition) B "un wAnpsg emywua”
("Incomplete projection condition").

EIAOX AIrQroy EAAPOZ TIMH r
Akaumrog¢ Bpaxwdeg N avummroxwpntn edpaon +1,00
" 2uvnlng edpaon +0,50 ~ +0,80
" Ymoxwpnoiun sdpaon 0,00 ~ +0,50
" Negative projecting sykaraoraon -0,30 ~ -0,50
Eukapumrog Mikpn ouutmison TAgUpIKWV ydiwv -0,40 ~ 0,00
" KaAn ouummukvwon mAsUpIKwWV yaiwv 0,00
A P B Top of embankment
S A (7R HE ,
HeHe
l 8 I Plane of equal settlement
l e ir G
H
H l W load on pipe l € Jls::rﬁ%mnlt
1 | g ] e
A A ) -
| B R
— N
Natural qround/ \s,
surface —=— ——Initial elevation H=0
Final elevation .
POSITIVE PROJECTING

H=H4p'By l

T

NEGATIVE PROJECTING

2.2 Xuvlnkeg rommoBeTnong

Top of embankment

T éombriésibli'boékﬁilv

Top of stage
construction
compacted fill

Trenchdug In
compacted fill

Induced trench
INDUCED TRENCH
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O urmroAoyIou6S Twv uoviuwy @opriwyv yiverar ue tn oxéon MARSTON kai e§aprdrair amré rov
TPOTTO TOTTO06sTNOC TOU aywyou. Edw séerd{ovral o1 5Uo ouvnBéoTepes HoppéS dnAadn:

a) H ouvOnkn orevou opuyuarog mou oTo £§AS 6a avapéperal wg ouvlnkn «T».
B) H ouv6nkn smiyxwuarog mou aro £§ni¢ 6a avagpéperalr wg ouvlnkn «E».

Zekivwvrag amo 1n ouvlnkn «T» kair auédvovrag 1o mAdrog opuyuarog Bd (ue orabspd ra H
kai Bc) éxouue psraBaon orn ouvlnkn «E» yia opiouévo TAATOC OPUYNATOS, TO OPIAKO
mAdro¢ Bdop. Ouoiwg sAarrwvovrag¢ ro vwo¢ tn¢ emixwons H (ue orabspda Bd kar Bce)
éxoupue peraBaon orn ouvOnkn «E» yia opiouévo Uwog emixwong, 1o oplakd uywoc Hop.

XpnoiyotmroioUus 10 oxeTiko Sidypauua 1o omoio Sivel ypagikd tnv ouvaprnon H/Bc =
f(Bd/Bc) yia tnv opiakn Karaoragrn ornv omoia uerafaivouus amé Tnv pia ornv dAAn, yia
SIAQOPES TIUES TOU YIVOUEVOU I * p OTTOU:

ExAéyeral wg ouvnOéorepa supavi{ousvn ornv mpaén aAia kar aceaing tiuq r * p = 0,50 kai
armo 1o didypauua Bpiokouus To oplako Uwog smixywong Hop kai karapridsrar mivakag yia 1o
opIakO Uwog emixywong. Erol yia owog smixwong usyaAurepn rou Hop ioxuslr n ouvOnkn
"oTevou opuyuarogc” svw yia Uwog emixwong MIKpOrepn tou Hop 1oxusr n  ouvlnkn
"mrAariou opuyuarog”.

OPIAKA YWH ENIXQH>

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.N. Zel. 26
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2.3. EidIKeS HOPPESC OPUYHATWV

o [0 OUUNETPIKA EYKTATEOTNUEVOUS AywWyOUS O UTTOAOYIOUOC TWV QOPTiWV yaiwy yiveral ue
TO MIKPOTEPO POPTiO A6 TOUS AKOAOUBOUS UTTOAOYIOHOUG:

- To 72 TOU OUVOAIKOU @QOpPTIOU TTOU TPOKUTTEI yIid TO OUVOAIKG TAATo¢ opuyuarog ,
UmoBéTwvrag ouvOlnkeS opuyuarog.

- Ta gopria TOU TPOKUTITOUV ATTO TOV UITOAOYIOUO Of OUVONKES EMXWHATOS (TEpiTTwon
positive projecting).

o [a oUvOereg S1ATOUES TA QPOPTIA TTPOKUTITOUV WS O HECOG OPOC TwWV SUO TTEPITITWOEWYV
@OPTIONS TTOU TTPOKUTITOUV Ao Tnv diarourj Tou opuyparog O&§Id Kal apioTEPA Tou adova
TOU aywyod.

Agyxouaote dnAadn U0 CUUNETPIKA OpUYyNATA WS TTPOC ToVv déova Tou aywyou (e Bdaon 1ic
amooTdosiS aurou amd Tnv 8&§Id Kal apIoTEPH TTAPEId TOU OpUyHATOC).

2.4. I'evikn uyopen oxéong MARSTON

O yevik6g TUTOoS NG HEOS6Sou Marston yia Tov UTTOAOYIONO TwWV POPTIWV yaiwyv givai:

Wec : karaképugo @poprio yaiwv
Yy :&01k6 BApog UAIKOU emmixwaong opUyuarog
B : mAdrog opuyuarog i e§wrepIKn SIAUETPOC
W= C*y*B*2 aywyou avdaAoya pe 1iS ouvlnkes opUyuarog
(Bc: wAdrog opuyuarog, Bd: didueTpog aywyou)
C : adiaorarog ouvreAeoTn¢ e§apTwuevog amo Tov Adyo H/B.

21nv popen ¢ aurny n oxéon Marston KaAUTTTel GAES TIC TTEPITITWOEIS TOTTOOETNONS AYyWy WV
Kali kd@s @opd edidikeUsTal OMWS TAPAKATW @aiveral. Xtnv mapouoa Ogv 6a
avapepBouus KaBoAou aTnv mepimTwaon TomoBérnong aywyou o onpayya. Emonuaiverai
om yia ouvOnkeg "mAariou opuyuarog” Bswpeitar Ot £youps TAPOUOIESC OUVONKES PE TNV
TOM00£TNON AywyouU o€ emiywyd.

2.4.1 2uvlnkn "opuyuaroc”

e [a akaumroug aywyoug

O yevik6g Tutro¢ Tou Marston usraoxnuarierai o€ :

W=Cd*y *Bd*2

O oguvreAearric Cd e§aprdrar amo tov Adyo H/Bd kai 1o UAIKO emixwong, &ivai 8¢:
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H
2%k ¥y F e
1-e Bd

Cd=

2%k’

EMXYWONS
M =gpo =(1-sing)/(1+sing)
u=cp@ = (1-sing’)/(1+sing’)

EmixYwong -
(u"2+1)"0.50 - u
k =

(U™2 +1)10.50 +

Karakopupa

e : Baon euoikwv AoyapiBuwv

H : uvwog emixywong
o
u’ OUVTEAEOTAS EOWTEPIKAS

mapegiwv opuyuarog (u' <=u) |

OUVTEAEOTNS €EOWTEPIKNG TPIBNS UAIKOU

1PIBNS UAIKOU

Adyo¢ Rankine mAsupikwv @opTiwv TPOC

H iy Tou ouvreAgorou Cd umopouv va Anglouy &ite amd 1o Siaypauua ITE amo TOV mIvaKa

TOU aKkoAouBouv

Or niueg Twv KM Kai Ky~ Sivovral amré Tov mapaKkarw mivaka:

EAA®POX Ku, Ku’
KOKKWON UAIKA XwpISC auvoxn 0,1924
AUMOC, XAAIKI 0,165
KOPETUEVA UAIKA 0,150
ouvnéng apyiAAog 0,130
KOPETUEVN apyiAAog 0,110
Kal yia Tnv ywvida ¢

EAAPOX @ (LoIpES)
QUOIKN uypn apyiAAogc 12<¢p=<15
apyiAAoauuwdn uAika 15<¢=<20
XaAapa KOKKwon UAIKa 20<¢p=<37
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2uvTeAeoTG Cd (popTio yaiwy yia TOTTOOETNON O€ OpUYHA)

AOIox KOKKQAH AMMOZ KAI YrPo ZYNHOHZ YIPH
H/Bq YAIKA XQPIX | AMMOXAAIKO ENIXQMA APTIAOZ APlFIAOZ
ZYNOXH
Ku=Kp’=0,192 | Ky=Kp’=0,165 | Kuy=Kp’=0,150 | Ky=Kp’=0,130 | Kpy=Kpu’=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 2,08 217 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
4,50 214 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 3,63 414
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
A1r6 To KAMERICAN CONCRETE PIPE ASSOCIAATION»
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Ailaypappa Cd (popTio yaiwv yia TOTTOBETNON O OPUYHA)
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o [ EUKAUTITOUS AYyWYOUS

Na sukaumrou¢ aywyoug aAAa povov orav n ouumieon Twv yaiwv orv {wvn ToU aywyou
gival EaipeTika KaAn Tote spapuolsral o TUmog Tou Marston ustaocxnuariousvog os:

[ W=cCd*y *Bc *Bd |

AIaQOpPETIKA O EUKAUTITOI Aywyol UTTOAoYI{oVTal OE GUVONKES EMIXWLATOS OTTWS TTAPAKATW
TEPIYyPAPETAI .

2.4.2. Juvlnkn smywuaroc ("mAariou opuyuaroc”)

e [a akaumToug aywyoug
lepirrwon "positive projecting”

O yeviko¢ Tummog Tou Marston psraocxnuari{sral oe:

W=Cc *y *Bc"2

21nv mepimrwon autn AauBavouus ku= 0,19.
H 1iun Tou ouvreAsatoU Cc Siveral arro 1o OxETIKO diaypauua yida yivousvo r * p = 0,50.

lepimrwon "negative projecting”

21nv mepimrworn aurn AauBavouus ku= 0,13

p’ €Ivai o Aoyog TnNg arooTaong 1nN¢ Kopueng rTou ocwAnva amo 1a XEIAN TOU OpUyuaToS TPOS
TO TTAATOS TOU OPUYMATOG.

O yevik6g Tutro¢ Tou Marston usraoxnuariferal oe:

| W=Cn *y * Bd"2 |

H 1iun Tou ouvreAsaToU Cn diveral arro 1o oxeriko diaypauua

Mepimrwon "induced trench”

O yeviko¢ Tummog Tou Marston psraocxnuari{sral oe:

| W=Cn*y*Bc*2 |

H 1iun Tou ouvreAgorou Cn diverar arro 1o oxeTiko diaypapua
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Ailaypappa cuvreAeoTtou Cc

H
Values of B

(1]

k=013

o
(o] ! 2 3 4 5 6 7 8 9 10
Values of coefficient Cp
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Alaypappa cuvteAeoTou Cn
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o [Ia eukaumToug aywyoug

2TNV TEPITTWON EUKAUTITWY aywywvV ( OTWS QAIVETAlI ATro TIS SUO TEAEUTAIES TTEPITITWOEIS
Tou mivaka ¢ map. 2.1.) AauBavoupe r*p = 0 ouverrwg Cc = H/Bc omore o tutmrog Tou Marston
peraoxnuari{sral oe:

W=H*y*Bc

O TUTTOS QUTOG TTEPIYPAPETAI WS POPTIO TTPICUATOS YAIWV.
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®POPTIO TPIZMATOZ 'AIQON

Figure b:

Prism (Column) Load

Mia svaAAakrikn Oswpnon NG @OpPTIONS EUKAUTITWY AyWwywvV TEPIYPAPETAI AUECWS
TapaKaTwW:

Ps=k*y*H

omou Ps= llicon mdvw orov umoyeio aywyo (Mp/m2)
y = Ei61k6 Bapoc¢ smiywosws (Mp/m3)
K = ZUVTEAEOTIS POPTIOU TOU £6dpouS

O oguvreAearnic k utroAoyileral amo Tnv e§icwon.

-2 *K *£& * (H/B)

-e
1
K 1
2*K *g@d * (H/B)
omou
K = XZuvreAearnic mou Scixvel T axéan opi{ovTiwv PO TIC KAOETEG TAOEIC KATA TO YEUICUA
NG Tdppou

B = [TAdrog 1ng rdgpou (m)
& = lwvia 1pIBr¢ Tou £ddeoug ue Ta KABsTa Toiywuara TN Tappou

O ouvreAsoric K maipvel did@opes TINEC avdAoya 1O €i6OC NG TAPPOU Kal TIC OUVONKES
MANPWOEWS AUTHS ME TO UAIKO ETTIXWOEWS.

AIaKpivOUUE TIC TTAPAKATW TTEPITITWOEIC .

a. Agv gxoupe TAEUPIKA TOIXWUATA 1) ATTOCTACT QUTWY AITO T TOIXWHATA TOU OwARva givai
peyaAurepn amo 2,5 @opég tng Siauétpou Tou owAnva. Apa o Aoyog H/B = 0 kai 10 K
AaupBaver ioco ue 1. Auth n mepimrwaon givai n OUCUEVEDTEPN TEPITITWON EMIOPATEWY TWV
OTATIKWYV QOPTiwv ToUu e0APOUS OTOV aywyo yiari dev AauBdveralr urmown n EoWTEPIKN TpIPN
TOU UAIKOU TTANPWOEWSG.

B. Exouus mAsupikda roiywuara 1o uAiké cuumié{srar aAAa 8s yvwpilouus 10 uéygbog tng
ouutrieong. Tore K=0,5 kai 6= p Omou p civai n ywvia sowrepikAS TPIBAS TOU UAIKOU
mANPWOEWS

y- Exoupus
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* KABeTa KATAOKEUAOUEVA TOIXWHATA YIA TV UTTOOTIPIEN TOU £6dPOUG.
e TAgUPIKA TOIXWHATA AAAd TO UAIKO Ocv OUNTTIEETAlI EMAPKWS

o Ymapén uddrivou opifovra mavw amo Tov aywyo

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

8. Exouus mAgupikd Toixwuara Kal n CUUTTIECT) TOU UAIKOU EMIXWOEWS gival ETAPKAS

o [a un ouvekTiko £édagpog mpémei va givai Dp => 97 %
o [a ouvekTiko édagog mpermel va givar Dp =>95 %

Tore K= 0.7 ka1 6=p
2.4. Mvakeg QopTiwy yaiwv
Me Baon 6oa mpoavagépbnkav ouvrdooovral Tivakeg ol omroiol divouv Ta @opria yaiwv yia

Kabs Kkarnyopia aywywv Kal avaAoyws Twv ouvOnkwv tomobesrnong yia Sidpopa Badn
EMiYwong ava SIAUETPO aywyou .
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3. KINHTA ®OPTIA

3.1. lsvika

Ta kivnrd @opria Pv saprwvrai amé Tnv KUKAoO@oOpia T1ou Ummdpxel OTNV T1EPIOXD
T01M00£TNONGS TOU aywyodU.

Orav 10 UWOGS EMIXWOnNS gival PeyaAo (Snoravral ol AmMOWEIS OXETIKA UE TOV TTPOOSIOPIOHO
TOU UWouUgS 1O otrolo kupaiveral amo 0,70 ewg 2.00 u.) ta kivnra @oprtia umoAoyi{ovral w¢
OlIOIONOPPA KATAVEUNUEVA . X€ AVTIOETN TTEPITTTWATN) (UIKPO UWOC EMIXWOTIS) OI UTTOAOYICHOI
yivovral Aaufavovrag urmr'own Ta UELUOVWEVA POPTIA TPOXWYV .

Edw S1akpivoups SUO TTEPITITWOEISC UTTOAOYIOHOU TWV KIVITWV QOPTiwV:

(i) Kivnra gopria og pikpéc emywoeic (H<=0.70m)
(ii) Kivnra @opria o¢ peydAeg emiywoeisc (H> 0.70 m)

Fa Tov OTATIKO UMOAOYICUO TWV aywywv O&v EMITPEMETAl va  Bswpeiral Kara Tov
UTTOAOYIGUO TO KIVNTO (POPTIO OAV TTPOOCOETO UWOS EMIXWONS Kal TOUTO yIATI € TOV TPOTTO
auro Ba Bswpouoaus AaBsusva ot Kal yia 1o KIVRTO (POPTIO EVEPYOUV EUVOIKA Ol
TAEUPIKES SUVAUEIS.

O umoAoyIouOC POPTIWV TTOU aKOAOUBsl gival yid TNV TTEPITTTWON KIVIITWV QOPTIWV TTOU
g§aokouvral orov aiova TOTMU AQywyou. ZTNv TTEPITITWON OMOIOHOPPWVY POPTIWV EKTOS TOU
adova Tou aywyou 1a Kivta @oprtia utroAoyi{ovral arrd tnv emaAAnAia QOpTICEWY TECOAPWV
TETPAYWVWY TTOU EXOUV OAd KOPU®PIN TO OonuEIo Toung Tou afova Tou owAnva ue 1o emmedo
@opriong. I'a kabs reTpaywvo o avrioToixo¢ ouvreAeorns Cs (BAsme mapakarw) Siaipgirail
di1a Tou Teooepa.

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

Ground
surface

surface

OMOIOMOP®O ®OPTIO ZYTKENTPOQMENO ®OPTIO

3.2 Eidn KkukAogopiac

1. Apainj kukAogopia (LKW12) Auo 1poxoi o kabsvag ue Bapog 3000 kg
2. Kavovikn kukAogopia (SLW30) Auo Tpoxoi o kaBévag us Bapog 7300 kg
3. Bapeid kukAogopia (SLW60) OkTw 1po)0i 0 kabsvag e Bdapog 9100 kg
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4. AiaBaon karw amo cIdnPoSPOUIKES YPAUNES
5. TomoOsTnon o d1adpoOUS AEPOOPOUIWV

Tia Tnv aoTikn KukAo@opia le Bacn TOUS YEPUAVIKOUS KAVOVICHOUS SIAKPIVOUE !

1. Apaii kukAogopia (LKW12) Auo 1poxoi o kabsvag ue Bdapog 3000 kg
2. Kavovikn kukAogopia (SLW30) Auo Tpoxoi o kaBévag us Bapog 7300 kg
3. Bapeia kukAogopia (SLW60) Oktw 1poxoi o kabsvag ue Bapog 9100 kg

la Tov umroAoyioud T1NG OEICUIKNG EMIPOPTIONS £av amaiteiral Oa AauBaverai umr'éywn 1o 1/2
TOoU @oprTiou 60t. Oa Bswpceitalr & OTi To kévipo Bdpoug Tou oxnuarog améxer 1,0m amo 10
odooTpwya.

_]

w
o

L

Figure 1-4: AASHTO H-20 Highway Load
Source: AASHTO Standard Specifications for Highway Bridges

®POPTIO H -20 tng¢ AASHTO POPTIA FTEPMANIKON KANONIZMON

2TOV TapaKarw TMIVaKa @aivovral Ta @opTia KUKAOQOPIAS TTOU XPIOINOTToIouV 31apopol
Kavoviopol kal To OUVIOTWUEVO EAa)IOTO BaBoS aywywv:

TYIOZ $OPTIOY ®OPTIO TPOXOY (kN) EAAXIZTO 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

Id1aiTepa oroixela yia Ta QopTia Twv yepuavikwyv kavoviouwy (DIN 1072, ATV) divovrar orov
TapaKarw mvakda:
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TYINOX $OPTIOY @OPTIO TPOXOY (kN) BAPOX OXHMATOZ (kN)
ATV - LKW12 20/40 (summpog/mow TpOX0C) 120
ATV - SLW30 50 300
ATV - SLW60 100 600

a diaBaon karw amd oi1dnpodpouIkeS ypauues 6a AauBavovrair ta karaAAnAa gopria (kara
MNKOS Kal Kara mAaro¢ 1ng oidnpodpouIKNS YPANMNS) OCUMNPWVA HE TOUS OXETIKOUS
kavoviouous Tng emiAoyng rtou O.2.E. 2tnv mepimrwon aurn Ba umapxel amoAurn
ouupopewan e oAsg Ti¢ amaitnosis tou O.2.E. ox1 povov yia tnv £mAoyn Kai UTTOAOyIOUO
TWYV QOPTIWV aAAd Kdal YEVIKOTEPA YId TOV OXESIAOUO KAl TOUS UTTOAOYICOUG EV YEVEL.

Evdeiktika avageperar ori ol 'epuavikor Kavoviouor DS 804 tn¢ FEDERAL GERMANY
RAILWAY mpoAsmouv 1eaaepig tpoxous Twv 250 kN ekaorog og amrooraon 1,60 m.

Opoiwg utrapyouv d1IaPopoI KAVOVIOHOI YIA TIC POPTIOEIS T SIadpOoUS asEPOSPOMIWV.

3.3 Emdpaon aceairoramnra

lpémer va TovioBei 6m1 6rav 1o £0agog sival oTpwuévo pe aoPaAToTamnTa 101e n emidpacn
TWV KIVNTWV QOPTIWV £ TOU aywyoU UEIWVETAlI onMavrikd. Zouewva ue 1n Oswpia twv

moAAamAwy oTpwoswv AOyw TnNG Umapéng tou aoc@aAroramnrta 1o BdBog emixywosws H
auvéaverar kara éva peysbog de mou diveral amo tnv e§iowar):

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

Omou d = To mayog rou acgaAroramnta ( cm)
Ed = To perpo EAaorikornrag rou aceaAroramnra ( kp / cm2 )
Eb = To perpo EAaorikornrag rou edagous (kp/cm2)

Emopévwe otnv mepimrwaon aurn oav BA6og emMYWOEwWS yid TOV UTTOAOYIOUO TwWV KIVITWV
@opTiwv maipvouus To abpoiocua :

2uviorarar mavrwg va unv Aaufaverar umown n avakou@IoTIKN AgiToupyia TouU
aceairoramnra

3.4 YMmoAoyiouOC KIVNTWY QOPTIWV

3.4.1. Kivnrd @opria yia H<=0.70 m

rNa upikpa Ban n £mppon TwWV YEITOVIKWY TPOXWV TWV KIVTWV @OPTiwv MITOPEi va
Oswpnbsei aueAntéa. XTnv MEPIMTTWON QAUT) O UTTOAOYIOUOC viveral e oAokAnpwon kard
D.L.Holl tn¢ oxéon¢ Boussinesq.
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P : ®oprio Tpoxod (t)

Ws = Cs * ------m--- @ : OUVTEAEDTHS KPOUONS
L L : emimrovoupugvo unkog ocwAnva.
Cs : adidoTarog oOUVTEAEOTHS

Eror1 yia poprio SLW 30 AauBaverar P =5 tkar yia SLW 60 P=10t

la ro unkog L exe1 Bpebei  meipauarikda 611 ouvlBwe L < = 0.90 m Kal v TTAOCEl MEPITITWOE]
AauBaverar amro Tov mivakda :

H (m) L(m)
0,40 0,60
0,50 0,65
0,60 0,70
0,70 0,75

Kai TeAog o ouvereAeoTns Cs gival adidoTarog ouvreAeoTnS €ApTWEVOS Aamo TouS AGyoug
Bc/(2*H) kai L/(2*H). O1 riuég Tou ouvreAearn Cs divovral OTov OXETIKO mivaka.

O ouvreAeoTng Kpouang (ouvreAsoTng Suvauikng opTiong)

e Kard roug yepuavikoUs KavovIOUoUS Bswpouus :

TYNOX KYKAOPOPIAX (")

SLW 60 1,20

SLW 30 1,40

LKW 12 1,50

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

e Kard roug auepIKAvIKOUS KavoVIOUOUG:

TYNOX KYKAOPOPIAX (")
Bapeid kukAogopia (Highway) 1,30
21é6npodpouoi 1,40

la Tnv amo@uyn ToU QAIVOUEVOU TNG KOTTwWonS ol spuavikor kKavoviouol ouvioTouv auénon
ToU Uwoug kard 0,3/ H .

Me Baon ra mapamrdvw Karapriferal o mivakag Twv KiviTwV QOpPTiwV yid HIKPES ETIXWOEIS.

3.4.2. YmoAoyiouoc kKivnTwy @opriwv via H>0.70 m

Na mv mepimrwon aury Aaudverar um'owyn n mpPOR dI TWV YEITOVIKWY Tpoxwyv. O
umroAoyiouog Tou KivTou @opriou Ws yiverar Bdoel Tng oxéong:

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

omou

p: TdON OTNV AvWw TAPEId aywyoU AGyw KivnTwy @opTtiwv. (t/m"2)
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@: OUVTEAEOTHS KPOUONC OTTWS TTAPATTAVW

la rov umoAoyioud tng rdong p Odiverar o mivakag Zasche o omoiog mpémel va
Xpnoiuotroigitar yovov yia Badn > 0,70m &ior o pikporepa Badn Oivel TacsiS onuavrika
MEYAAUTEPES ATTO TIC TTPAYMATIKES.

Me Baon ra mapamdvw karaprifovrali ol TWIVAKES TwWV KIVOTWV @OPTIWV yiad HEYAAES
EMIXWOEIS.
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2uvTeEAEOTAG Cs KIVINTWYV QOPTiWV OTOV diova 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 1,5 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
1,2 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
1,5 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) Adyw KivnTwy QopTiwv

mivakag ZASCHKE
H SLW 60 | SLW 30 [ LKW 12 H SLW 60|SLW 30|LKW 12
0,00 83,33 | 62,50 | 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 | 28,55 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 3,7 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 givair uysyaloil kai akaurrol 1o 1610 Bapog Kal 10 BAPOS TOU VEPOU
(veuaroc owAnvag) mpemel va Aaupfavovrar umown. 2TouS TAAOTIKOUS AOyw TOU
MIKPOU BApou¢ autwyv TwV aywywyv ouvnOlwce aueAgitar o 6pog aurog
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‘ 2T. ZTATIKOZ YMNOAOrIZMOZ TZIMENTOZQAHNQN

. |

Emionuaiverar or1 g TAPONOIO TPOTO YIVETAI KAI O UTTOAOYIONOS TWV
QUIaVTOTOIEVTOOWANVWY

1. Tumoi kai G€IPEC TOIUEVIOOWANRVWY

O orarik6g umoAoyiouog yiverar OTOUS TAPAKATW  TUTTOUS KAl OEIPES
TTPOKATAOKEUAOHEVWYV TOIUEVTOOWANVWY .

o TOIUEVTOOWARVES UE KAUTTAva AOTAoI 1) OTTAICUEVOI

2eipdc 75 sowrep. SiauéTpwy 400 swg 1600 mm
2eipdc 100 sowr. SIaUETPWY WS dvw (osipdg 75)
Zeipdc 150 sowr. SIauéTpwyY WS dvw (osipdg 75)

o ToIuEVTOOWARVES ug TOPUN KAl eviopuia

AomrAor turrou Al (ouviiBoug avroxrig) eowrep. Siauétpwyv 300 ewg 1200 mm .
AomrAor turrou All (e§aipeTiki¢ avroxng) eowrep. Siauétpwy 300 sewg 700 mm.
OmAiguévol lMivaka | eowrep. diauérpwy 400 sewg 1200 mm

OmAiouévol lMivaka Il sowrep. Siauétpwv wg dvw (Mivaka l).

OmAicuévol lNivaka lll sowrep. Siauérpwv we dvw (Mivaka ).

2. [Ipodiaypa@éc roINEVIOOWARVWY.
O1 mapamrdvw TOINEVTOOWANVES TTPETTEI vd £ ival oUuPwvol lE TIS £§NC TTPOSIAYPaPES:

e Tnv Mpdrumn Texvikn Mpodiaypapn T110 «Amoxérsuon Kai amooTpayyion épywv
odorroiiag (ued’odnyiwv)» mOU £xe€1 €yKpIBei pe TNV amogacn Tou Ymoupyou
Anuogiwv Epywv api6. I'. 62091/1966 - EykukAiog I'. 79/1966-®PEK 203/1967, 1.B’.

o Tnv Mpodiaypapn ocwARvwyv amé omAIcuévo OKUPOSEua N XwpPiS TTPOOTATEUTIKY
ETEVOUODN YIa UETAPOPA OIKIAKWV Auudrwy, Biounxavikwv amoBAfTwv Kai oufpiwv
mou éxel gykpl@si pe tnV amoégacn rtou YmoupyoU Anuociwv Epywv apifu.
EA2a/02/44/9$.1.1/1984-PEK 253/1984, 1. B’.

OI TOIUEVTOOWANVES TIPETTEI va EXOUV
ouugwva ue 1ig T.I1. dirrAo omrAiouo
(eowrepikog Kkal EwTepIKOS KAwBOS)

{nooogo!

Section A-A

270 OoKapIpnua @aivovral ol MEPIOXES
mou gpyadovrai ol 5uo KAwfoi

=00 0 0 0 o

2 2
Section B-B
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2TOIXEIA TZIMENTOZQAHNQN

P3A
d (mm) t (mm) Bc (m) Bd (m) Wi (t/m) | ToipevioowAnveg pe Kuu1'r|dvq ogipwv 75,100, 150 | TOIHEVTOOWARVEG PE TOIMEVTOOWARVEG ME TOPUN KAl
TOpHN Kail evToppia mivakwy LI, 11 €vTOpHia doTrAol
Xelpdg 75 A Mivaka | Zeipdg 100 A Miv. 1l Xeipag 150 A Miv. 1l Totou Al Totrou 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 EOWTEPIKN (] OVOUAOTIKA ) SIGUETPOG TWV

OWARVWV
t TTAX0G TOIXWHATOG TWV CWARVWV |

Bc £§wTEPIKN SIApETPOG TWV CWARVWY (Bc=d+2t)

Bd AdTOoG TdPpPOoU (AapBdvovTal Ta TTAGTN TAPPWYV TTOU XPNOIJoTToloUvTal CUVHBWG oTnV TTPAasn)

Wi i510 BApoc CWARVWY | | |

P3A (pop'l"io 0paliong TTOU TTPOKUTITEI KATA TNV SOKIMA avTISIGNETPIKAG OAiYNnGg pe Tn €GOS0 TwV TPILWV
OKHWV
2TATIKA AE.Y.AI. 2eA. 46

AiguBuvon AtroxéTeuong




TEYXOZ ZTATIKQN YMNMOAOIIZMQN

3. AVTIKEIUEVO UEAETNC

O éAcyxo¢ TNSC avroxnNg Twv TOIUEVTIOOWANVWYVY TTOU avagépovral mapamravw yiverai yia Baén
emiywong amd 0,40 y. sewg 7,00 y. yia SUO TTEPITITWOEIS KIVIITWY QOPTiWV TTOU apopouv Bapu
@optnyo oxnua rumrou SLW 30 i SLW 60 kard DIN 1072 (odoyépupes S1apopwv KATNyopIwv)
Kal yIa TEGOEPIC TTEPITITWOEIS £OPACNS TWV TOIUEVTOOWARVWV.

4. ToroBérnon ToIUEVTOOWANVWY - [ SWUETPIKA OTOIXEIA

O1 ToIuevroowAnveg romolsrouvral péoa os Tappoug - edpadousvol pe S1IAPopPous TPOTTOUS -
Kai gmiywvovral ug Quuo i kardAAnAo SiaBabuiouévo UAIKG. XTnv HEAETN auth - yid Tov
UTTOAOYIOUO TwV CwAnvwy - g§etalovral ol TTAPAKATW TECOTEPISC TTEPITITWOEIC TPOTTOU £0paong
autwyv:

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

e Edpaonll : os aomAo okupodsua B120 ue emikevrpn ywvia diavourg 120°.

e Eodpaon lll : eykiBwriouog o€ domAo okupodsua B120 uéxpi tnv dvw yevETEIpA TOU CwARva.

o Edpaon IV : [TAnpng eykiBwTiouog Tou owAnva

B¢

l ’ tloooﬁ( .ouumcoutvo 30 ex
NP0
ls'u. T
ehagpd  ouvpmieopéve
enlxwya — .
o J__
b
6 Ben m'? : oxupddepa :‘" I )
e R R WS 7 o
v [ Be + 20 ex min
v Be , TR
I'nd )
,Lk‘ B¢ =‘]
EAPAZH[1] EAPAZH [ II]
. d/l'. min 10 ex. ‘d/4.min 15 ex.
B - 7 8¢
Be 4 X npolévia  exoxagfg l
npoidvia  croxagcd—tod— / / Z // &/6.min 13 ex.
oxupdé8epa donko B120 é% X?;( T
T S 7
/) 2
/ - —'L 1
oxupédepa 7 Mmin 10 ex
domko B120 ba !
L7777 d/4.min 10 ex. F 2 X :I’ 1 Ll
[T
EAPAZH [l ] EAPAZH[IV]
NMAPATHPHZEIZX:

(a) H diaudpewon rou opuyuarog ori¢ edpaocis Il kai lll (6mou To mAGTro¢ TOU OKUPOSEUATOC
EYKIBWTIONOU gival pIKPOTEPO TOU By) civar Oswpntikn kai epapuolerair orav givai QPIKTO 1O
KaAoUmmwua. e avri@srn mepimrwon, gire dnuioupyouus Babuidwrd Opuyua, &ite emekTeivouus
TOV EYKIBWTIOUOG UEXPI TIC TTAPEIEC TOU OPUYMATOSC

(B) Or1 avwrepw Tummor edpaong sivai ol Bswpnrikol. Ta akpifn ocuuarika oToixEla yia Kadg
1porro¢ edpaong kabopi{ovral ora oxedia TNG HEAETNG.
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Ta yewuETPIKA OTOIXEia TNS KATAOKEUAS givai:

e d n sowrepikn (ovouaoTikn) SIAUETPOS TOU CwANva
e t TO MAXOC TOU TOIXWMUATOS TOU CWARVA

e Bc n géwrepikn diaueTpog Tou owAnva (Bc =d + 2t)
e Bd 10 mAdro¢ tng rappou

e H 10 BdBog (I Uwog) Tn¢ emixwong

5. MeBodoc ummoAoyiouou

H péBodog mou akoAoubcitar orn ueAérn aurn mepiypdeesrar oro BiBAio «DESIGN AND
CONSTRUCTION OF SANITARY AND STORM SEWERS» tn¢ ASCE (1969). H pé@odog aurn
Bacisrar oTnV CUYKPION TWV TPAYMATIKWY POPTiwv TTOU SPOUV OTOV EYKATECTNUEVO CwWARva
ME TO @opTio Bpaucong evog OOKIUIOU - CWARVA TTOU TTPOKUTTTEI KATd TN OOKIMN avTISIAUETPIKAS
6Aiyng ue tn uéBodo Twy TPIWV akuwyv. Kara tn dokiun aur o cwAnvag romolereirar opi{évria
o 8Uo édpava kal mE(sTalI GTNV KOPUPR TOU UE @opTio uéxpl Tn Bpauon aurou. H dokiun aurnp
yiverar oUupwva ue 1ic Auepikavikes lpodiaypapéc ASTM C-14 kair ASTM C-76 yia toug
domAoug kai omAiouévoug avrioToixa OWwWANRVES AamoxETeUonNS amé OKUupOodsua Kai Tnv
mpodiaypapn PEK 253/B/1984.

2KAPI®PHMA AOKIMHZ TPION AKMQN

To @oprio 6pavong mou 6a mTPoOKUWel KATd TN mapamdvw SoKIun givair TOAU ducusvéoTepn
@opTion amd aurn) mou mapouoialsrar ormv mpaén. Eivar suvénro or o tpomo¢ £édpaong (o€
KAivn) dupou 1 oKupodsua ) emITUYXAvVEl gUVOIKOTEPN Slavoun TOU QPOPTIOU KAl EMOUEVWE O
owAnvag Oa éxer ornv mpdén kKaAurepn ouumepipopd, I0iws av Anelsi umdéwn kai n
avakou@IOTIKN EmIOPAcn TwWV MASUPIKWY wlNoswy . Zuupwva ue 1n ué6odo mou meprypdesrai
AsTTTOUEPWCS OTO TAPATTAVW OUYYPAUNd, EICAyovTal KATAAANAOI OUVTEAEOTES KAl EMITUYXAVETAI
101 0 €AgyXOC TNG MPAYUATIKNS AVTOXNG TOU EYKATECOTNUEVOU OWARvA O& OUYKPION HE TNV
avroxn OOKIUAS TOU CwWARva.

6. EAgyxog avroxns cwAnvwy - @opria

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

P Acir. < Pemr

PAgir. : 10 @oprio Asitoupyiag arov sykareornuévo owAnva dnAadn 1o ouvoAo Twv @opriwv
mou emMISPOoUV aToVv CwWANVA KATd TIS TPAYUATIKES OUVBNKES £5paong Kai eopriong

P& 1O EMITPEMOUEVO POPTIO TOU CWARVA

To emiTpeméusvo @oprio givai:
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* L P :r10 @oprio Bpauang ( t/m ) tng dokiung avridiaueTpikng OAipng ue
f 3A 1V ug6odo Twv TPIWV AKUWV
PEm = ~mmmmmeeee-

L :ouvreAeorng avaywyng Twv QOPTICEWY OTISC TTPAYMATIKES
f ouvlnkec

v ouvreAeorng aocpalsiag (v =1.50)

a ouvelnkn wAariou opuyuarog (smywuarog) o ouvreAsorng Lf diverar amro Tov tumo :

A : ouvreAgoTn¢ oxRuUaTog aywyou (yia KUKAIkO A=1,431)

A
L= cememmceceeene N : oguvreAeorric uAikou édpaong.
f N-x*q
m: AGyo¢ TUNATOC UTTOKEIEVOU O TTAEUPIKES TTIECEIS TTPOC
e§wrepikn Si1AUETPO.
X : OUvTeAEOTHS TPOTTOU £6pACTC.
m*k H m K : A6yog Rankine. N\oyw Ttng avakou@ioTikig dpdong mng
MAEUPIKAS
Q = mmmmm———- * (=---- *emen ) wénaong Aaupavouue tnv vepyntikn wénon omore K=0,33.
Cc Bc 2

H : 0owog emiywong.

Cc : guvreAgoric Marston

O ouvreAeornic uAikou édpaong N sival yia dupo kai aAAa yaiwdn uvAika (dnAadn edpaan )
N=0,84 yia domAo okupddsua (umoAoimreg edpaoeig) sivar N=0,50-0,64. Xav pyéon Tiun yia Toug
ummoAoyiououg uag Ti6star N=0,57.

1a KUKAIKOUG aywyoug 0 ouvTeAsoaTnS x OIVETAI ATl TOV TTAPAKATW TTIVAKA:

2uvreAeaotng m AAAgc gdpaasic mAnv (I) Edpaon (I)
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

Na mv mepimrwon "negative projecting” AauBavouus tov ouvreAeorn Lf omwg ornv
TOTMO6ETNON O OPUYNA, EKTOC £av EXOUNE £SAIPETIKA KOAEC OUVONKES emiywong Kai
OUUTTUKVWOTNGS OTTOoTE akoAoubBgitai o mapamavw UmoAoyiopo¢ yia "positive projecting”
romobstnon aAAa us k = 0,150

la mv mepimrwon "induced trench” AauBavouus tov ouvreAsorn Lf omwg ornv "positive
projecting” rorroBsTnon

Ao Ta mapamdvw MPOKUTTEI 0TI 0 ouvTeAEaThS Lf eival mavra pysyaAurepog tng povadag Kai
yia ouvlnikn smixwuarog eivar @Bivouoca ouvdprnon Tou Uwoug emixwons H. Ta
mEPIOCOOTEPN aopdAsia dexouaoTte 1o Lf mou avrioroixei oTo peyaAutepo Uwog.

ITATIKA A.E.Y.A.N. >eA. 49
AiguBuvon AtmroxéTeuong




TEYXOZ ZTATIKQN YMNMOAOIIZMQN

O IMivakag mepiAaufaver yia tnv ouvOnikn opuUylarog TIC TIMES TTOU TTPOKUTITOUV CUNQWVA UE
Ta mapamavw Kai yia " mAaru opuyua " tic Tiueg ol omoieg Sivovrar amo tnv BiBAloypagia

aveéapTATwS dIaroung.
TIMEX XYNTEAEXTH Lf
A ENMIXQMA (oAgg o1 edpaoeig TAnv 1) A OPYIMA
AIAMETPOZX (mm) Lf TYNOXZ EAPAZHX Lf

300-400 3,40 (N 1,50

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

a emiywpa kai edpaon () AauBaverar ave§aprnrwg diausrpou Lf = 2,00

Me Bdon ra mapamdvw umoAoyi{ovrali OTOUS OXETIKOUSC TVAaKeS yia KaBs karnyopia
TOIuEVT/VWY Kal yila KAdOts OIaueTpo Kai mepimrwaon &£8paocng o ouvreAsotig Lf  kair 10
emTpeTOopEVO PopTio Pemr. O1 Mivakeg umoAoyi{ovrao us ouvreAsarn acpaisiag v =1.50.

7. Ilivakec

Me Baon ta avwrepw yiveralr o UTTOAOYICUOS TWV TAPATTAVW POPTIWV Kal 0 EAEyXOC avroxng
TWV TOIUEVTOOWANVWYVY TTPOKEIUEVOU va TTPOodIopIoOsi To Tedio spapuoyns autwy.

Kard rov umoAoyioud twv @opTiwv Asitoupyiag ol owAnves eésralovrai yia Kals SIAuETPO
gviaia ywpic SIAKPION KATd TUTTOUS Kal OEIpéC owAnvwy kaBdéoov Ta gopria aurd saprwvrai
KUpiwg amré tn SIAUETPO TwWV CWANRVWV.

2TIC TEPIMTWOEIC OCWARVWY TNG idlac SIaUETPOU AAAG SIAPOPETIKWV TTAXWY TOIXWHATOC,
umroAoyidsral o SUCUEVETTEPOS OWANVAS TTOU gival EKEIVOS PE TO TTaYUTEPO Toixwua Kabéoov
Oéxeral peyaAurepa gopria AGyw tng ueyaAurepng e§wrepikng Siauétpou . To idio yiverar kai
OTIC TTEPITITWOEIS CWARVWV TG id1ag SIauéTpou aAAd SiapopeTikwy iSiwv Bapwyv.

Kard 1OV UTTOAOYIONO TwV EMITPETONEVWY QOPTIWV Kdl Tov EAEyxo TnNG avroxns Ttwv
TOINEVTOOWARVWYV Yyiveral SIAKPION KATA TUTTOUS KAl OEIPES OWANVWY oUUPWVA UE TO POPTio
6pauong autwy.
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AHMOTIKH ENIXEIPHZH YAPEYZHZ ANOXETEYZHZ NATPQN

[ A.E.Y.A. TTATPQN - (N.lN.L.A.) ]

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

MINAKEZ ®OPTIQN KAI EAETXOY

TZIMENTOZQAHNQN
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; i %, 80 | o0, FG T/ LRI 72,0
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- _ - _ENITPETNOMENA ©OFTIA

. P L _
ToLueEvIoowAlivee ue thdpun xaL evropula Pen = A f {t/m}
donAot TOmOU Aj v :
v+ 1,58
TuvvBed{xn "E" Fvvehxn “T
d P3a :

NegLnT Pen MepLnt |
{m} (t/m) #im tan.] L E (e/m) H (m) ¢Beag. L P?:/m]
1 2,00 3,07 1,50 2,30
T 3,40 5,21 i 2,20 3,57
300 | 2,30 | H=0,40 : 1,90 111 | 3,40 5,21 H>1.90 il 3,50 5,36
v 3,40 5,21 v 4,50 6,90
i 2,00 3,75 i 7,50 .80
I 3.40 6,35 1 7,20 3,11
400 | 2,80 ) H=10,40 : 1,60 { 111 | 3,40 t.35 H>> 1,60 TIL_{ 3,50 5,53
v 3,30 5,35 v 7,50 "3.40
1 Z,00 4,27 ) 1 7,50 3,20
11 3,20 6,85 ' 1 2.20 4,68
500 | 3,20 | H=0,40: 1,50 111 3,20 6,63 H > 1,50 i1 3,50 7,47
v 3,20 5.83 v 4,50 9,60
1 2,00 4,80 i 71,50 3,60
11 1,60 8,64 11 2,20 5 28
600 | 3,60 | H=0,40: 1,00 [ IIT 13,60 | 8,64 | H_>>1.00 TII | 3.50 5,40
v 3,60 .| 8,64 v 1,50 70, 80
i 2,00 5,47 1 7,50 4,10
. 11 3,60 9,84 1 7,20 6,01
700 7 4,10 | H= 0,40 : 1,00 [ TIT 3,60 1 2,84 H =>>1,00 111 3,50 o.57
v 3.60 §.84 v 4,50 12,30
.1 2,00 5,73 i 1,50 4,30
it 3,80 | 10,89 TL 7,20 5,51
800 | 4,30 | H=0,40 = 1,00 111 3,80 | 10,89 | H-~ 1,00 111 3,50 10,03
b I.80 | 10,89 iv 4,50 12,90
1 2,00 6,13 1 1,50 4,60
I 1,80 11,65 11 2,20 6,75
909 4,60 1 H=0,40 : 1,10 111 3,80 1,65 H>>1,10 111 3,50 10,73
: v 3,80 11,65 v 4,50 73,80
i 2,00 6,53 - i T.50 | 4,90
: N 3,80 | 12,41 11 7,20 7.19
1000 | 4,90 |[H=o0,40 - 1,20- [ 111 | 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 1 1,50 g,50
: It 3I.80 | 13,93 1 2.20 .07
T200 | 5,50 | H=0,40 & 1,40 11 3,80 | 13,93 H>>1,40 111 3,50 12,85
: v 3,80 13,03 Iv 1,50 16,50
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ENITPENOMENA &OTTIA

P L
TowpevToowAfiveg ue Tdpoun kar svroppla Pen = At (t/m)
domAoL TUmou Ajl v
v = 1,5
ZvvenhHhxn "E Tvv8dhxny T
d P
; Nepurg. L Pen Mepeme.] 1L Pen
() (t/m) H (m) 5000, E (t/md H {m} 8000, £ (t/m)
- 1 2.00 | 4,53 1 1,56 | 3.40
11 3,40 7,70 11 2,20 5,00
300 3,40 tH= 0,40 : 1,90 II1 3,40 7,70 H>1,90 IX1 3,50 7,83
IV _[3.,80 | 7,70 v 4,50 | 10,20
1 2,00 5,87 1 1,50 4,40
T1 3,40 9,97 11 2,20 6,45
400 4,40 |H = 0,40 = 1,60 111 | 3,40 9,97 H = 1,60 111 5,50 | 10,27
IV 3,40 g o7 v 4,50 | 13,20
1 2,00 7,47 1 1,50 5,60
. I 3,20 11,85 : I 2,20 8,21
500 5,60 | H= 0,40 : 1,50 11 3,20 | 11,95 H> 1,50 11 3,50 13,07
v 3,20 11,85 v 4,50 16,80
| 2,00 8,00 1 1,50 6,00
Il 3.60 1 14,40 Il ] g, 80
600 6,00 (H=0,40 : 1,00 TI1 13,60 [ 14,40 HZ= 1,00 111 3,50 | 14,00
Iv 3,60 14,40 IV 4,50 18,00
] 2,00 8,40 I 1,50 6,30
II 3,60 15,12 IT 2,20 g,24
700 6,30 [H=0,40 - 1,00 {:III 3,60 15,12 H>>1,00 111 3,50 14,70
v 3,60 158,12 v 4,50 18,90
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- ——— . -- OEAIA EOAPMOTHZ

d min H/max H (0ge m) vwa xuvntd SLW 30 min H/max H (0og m) yia xtvntd SIW 60
(ram) Ebp. 1 Ebp. 11 E6p. I1I| Edp. IV] Ebp. lI Ebp. 11 l Ebp. 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| 0,50/7,0 - *0,70/1,50 |*0,70/7,00 | *0,70/7,00
s00 | 0,70/1,50| 0,50/2,70 0,50/7,00| 0,50/7,00 - *0,70/1,70 {*0,70/7,00 | *0,70/7,00
600 { 0,70/1,00 0,40/3,00 0‘40/7,00 0,40/7,00] - *0,70/1,90 |*0,70/7,00 | *0,70/7,00
700 | 0,70/1,00| 0,40/3,20 | 0,40/7,00| 0,40/7,00 - 0,60/2,20 | 0,60/7,00 0,60/7,00
800 | 0,60/1,00 | 0,40/3,40 | 0,40/7,00| 0,40/7,00 - 0,60/2,40 | 0,60/7,00 0,60/7,00
. 900 | 0,60/1,10 | 0,40/3,50 | 0,40/7,00| 0,40/7,00 - [*0,50/2,40 |*0,50/7,00 | *0,50/7,00
'+ 1000 { 0,60/1,20 | 0,40/3,10 | 0,40/7,00| 0,40/7,00 - 1%0,50/2,20 [*0,50/7,00 | *0,50/7,00
1100 | 0,50/1,30{ 0,40/3,30 | 0,40/7,00| 0,40/7,00 - *0,50/2,40 |*0,50/7,00 | *0,50/7,00
1200 | 0,50/1,40 | 0,40/3,40 0,40/7,00 | 0,40/7,00 - |*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 - 1*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

ToiLuevroowAfiveg ue xaundva oerpdg 100 f pe tdoun xat evtopuia nivaxa I1

>

- 400 | 0,60/1,90 | 0,40/4,50 0.40/7.Q§ 0,40/7,00{1,00/1,6Q 0,60/3,80 0,60/7,00{ 0,60/7,00
s00 | 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{1,00/1,0Q *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(1,00/1,04 *0,40/6,10Q *0,40/7,00| *0,40/7,00
900 | 0,40/2,90 | 0,40/6,70 |O0,40/7,00 { 0,40/7,00|1,00/1,1Q *0,40/6,204 *0,40/7,00( *0,40/7,00

> 1000 | 0,40/2,60 | 0,40/5,70 |0,40/7,00 | 0,40/7,00|1,00/1,2¢ *0,40/5,30 *0,40/7,00} *0,40/7,00

1100 | 0,40/2,70 | 0,40/5,90 |0,40/7,00 | 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 0,40/7,001,00/1,4@Q *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 *0,40/4,70f *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 | 0,40/7,00/1,00/1,80 *0,40/4,90| *0,40/7,00] *0,40/7,00

s
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- ’ AEAIA EOAPMOTHL

d min HB/max H {¢e m) vie xuvntd SIH 30 min H/max H {0 m) via kLvazd SIW 60
{(mm)] E&p. I Ebp. 11 |E50. 111 Ebp. IV Ebp. I Ebp. 11 Eép. III| Edp. 1V
ToOLHEVTIOQWANVEG HE KAUTAvE CGELPEG 150 1) WE TOpUN & evtoppwa nivoxa IT]
4003 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
500| 0,40/5,70 " i " 0,60/5.10 | *0,50/7,00 | *0,50/7,00| *0,50/7,00
600 0,40/6,20 b " " 0,60/5,80 0.40/7,00 0,40/7,00| 0,40/7,00
7004 0,40/6,70 " " " 0,60/6,10 ) 0,40/7,00 0,40/7,00) 0,40/7,00
800| 0©,40/6,90 " " " 0,68/6,40 0,40/7,00 0.40/7,001 0,40/7,00
900| 0,40/7,00 " " " *3,50/6,60 | 0,40/7,00 | ©,40/7,00{ 0,40/7.00
1000 0,40/6,00 " " " *7,50/5,50 0,40/7,00 0,40/7,00| ©,40/7,00
1100 6,4016.20 o " " *0,40/5,80 0,40/7,00 0,40/7,00| 0,40/7,00
1200 0,40/6,20 " " " *3,40/5,80 0,40/7,00 0,40/7,007 0,40/7,00
1300 0,40/5,40 " " " *0,40/4,90 0,40/7,00 0,40/7,00( ©,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| ©,40/7,00
* Tizeartiionon .

Fia toug napandve torpevtoowifives (geLpav 75, 100, 150) cuvigidrtar

OMwE -vLa MEPLOCGOTEPN QOoPAAELT- oL TLUfc pe aoteplaxko (%) auEdvovIat

xatd 0,10m xa@doov otn npedEn oL cuveihxeg xatacxeune bev elvatr uvbave-

xig {avenaopxelq OUURUKVOCELS, BLapopeTikd mAdTn opuyudtwv, axatdiinia

UALKE emixOOEwv KAN) .
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min H/max H {(og m) via xevntd SLw 30

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

E&p. 1 I Ebp. 1I

Ebp.II1I| Ebp. 1V

Eép. I l Ebp. 11 ESp. III] Ebp. IV

Torpevioowrifiveg pe tépun & evrtopula domAor tdmgu Aj

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 - ¢,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

1

¥ tviopuia domAor TUmou ATl

TovuevtoowArives uc Tépun

0,40/7,00

300 |0,60/1,90 | o0,40/4,70 0,40/7,00 | ©,90/1,90¢| o0,60/4,00 | o0,60/7,00] 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( 0,60/5,201 0,60/7,00{ 0,60/7,00
s00 |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| o0,60/5,20 | 0,60/7,00{ ©,60/7,00
700 |0,60/2,10 | 0,40/4.90 | 0,40/7,00 | 0,40/7,00 - 0,60/4,20 | 0,60/7,00| 0,60/7,00

* Imeatifipnon

Fre tovg toLucvroowiiveg Timouv Ay {donAoug) ot wTipéc pe agrepioxo (*)
unopovv va yivouv 0,80 m yviatl 1o BdBog autd guvnBlfetar otn ApdEn
Bexdueveor pelwon Tov cuvieieotd cowareleg and v= 1,5 oge v = 1,3,
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6.3. ZTATIKOI YNIOAOIIZMOI

owAnvwyv PVC, HDPE

2TATIKA
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2TATIKOZ YINMOAOIZMOZz ArQroN PvC, HDPE

1. TENIKA

Kard tnv romoBérnon twv owAnvwv Karw amd 10 £0a@o¢ £XOUNE £midpaocn onUAVIIKWV
POPTiWV TA OTTOIA KATATTOVOUV TO CWARvA.

MeydAn karamdévnon Twv TAACTIKWY CWARVWY EMIPEPEI TTAPALOPPWOTEIS KAl OTNV TTEPITITWON
udpooTarikng misang, prén Tou cwAnva.

Ta ¢opria civar 18la us aura oTNV TEPITITWON KATATTOVNONS OKAUTITWY OWARVWY Kail
TTPOKAAOUV  TTAPALOPPWOEIS O OTTOIES EIVAI AVTIOTPETTTEG.

2V mEPIMTwan doknong ueydAng udpooTtartikng misong (uwnAog udpogwopog opiovrag,
Tomo0étnon ot OdAacoa, Aiuveg, TOTAUIA) OE EUKAUTITOUSC OWANVeS smepxerai pnén Tou
aywyod.

H mpokalAouusvn mapaudppwaon Ocv mpémel va umepfaivel pia péyiorn TR WOTE va pnv
gmnpedaderal n avroxn Tou aywyou Kai va unv sueavifovrai mpoBAnuara orsyavornrag orig
OUVOEDEIS TWV aywywyv HETasu TouG.

Aiakpivouue TIC TTEPITITWOEIS.

Q> TomoOsrnon os Enpa edaen

Ze aurn Tnv mepirrwon umroAoyidsrar uévo n TapaudpYwarn) ToU UpioTavral o aywyog Umo tnv
EMidpaaon umepkeipevwy @opriwv (popria £ddapoug, Kivntd e@opria). H mapaudpewon
ka@opifsral Bdoel mpodiaypapwyv Kkai givai §%. H uikpn aurny mapaudppwon dev emnpeader tnv
avroxny Tou owAnva kai O0sv mpPokaAsi mpofAnuara orn OoTEyavornTa Twv TTAACTIKWY
ouvoéouwy omwe kaBopilsral amd Tov EAOT 476.

H mapauoppwon aurn givar avrioTpemTA.

Q> TomoBsrnon os edagn ps uynio udarivo opilovra

2e aurn v mepimrwon géerda{eral n avroxn og pnén umo Tnv emidpaon e§wWTEPIKNAS TTigong (ornv
mEPITTTWON auTh udpPooTarTiKAS isang) mou uag divel éva uéyioro uwog Tou uddrivou opifovra
TAvw amo 10 CWARVA KAl N TapapuopPwan ToU CWANVA AGYw UTTEPKEIEVWY QOPTiwyV.

Q{> Tomro@srtnon usoa o vepo ( Aiuvec, 6aAaocoa, morauia )

2e autn Tnv mepimrwon &ésraleralr pévo n avroxn o€ pnén umo tnv midpaocn udPOCTATIKAS
micong mou pag diver éva uéyioro Babog TomobETnong Tou cwArjva.

2. EAPAZH ArQraon

H £dpaon kai o eyKIBwTIOUOS TOU Aywyou YIVETal ouvnlws ue aupo. O eyKiBwTIOUOS TOU
aywyou TPEel va yiIveral uexpi 0.30 m mavw armo 1o e§wppayio ToUu dywyou.

O1 sukaurrrol aywyoil 8ev mpemel va gykiBwri{ovral pe OKUPOOEUA EKTOS €AV O EYKIBWTIOUOS
oxediaorel va avaAaufBaver Jovog TOU OAd T POPTIA TTOU AOKOUVTAI OTOV Aywyo .
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|3. ENITPENOMENH NMAPAMOP®QXH

H mpokalAouusvn mapauopewaon decv mpémel va umepfaivel pia péyiorn TR WOTE va unv
emnpeaderal n avroxn Tou aywyoU Kai va unv sugaviovrar mpoBAfuara oreyavorntag oTig
OUVOEOEIS TwWV aywywyv HETaéu TOUG.

H kpioiun opiakn mapauopewan givai wepitrou 10% . H uéyiorn emirpemoupevn mapauopewon
givar 5% Kkai TPOKUTITEI AITO TNV KPIGIUN OpPIaKn Tmapauopewwaon oiaipouusvr) dia Tou
OuUVTEAEOTOU ao@aAsiag o omroiog opidsral o€ 2 .

| 4. JYNAEZEIZ ZQAHNQN

Ymapyouv 31a@opol TPOTTol CUVOEDNS TWV TTAAOTIKWY CWANVWY :

o JUVOEOEIS HE HOUPA EVOWUATWHEVN OTOV OWANvVa Kair eAaorTiko SaKkTuAio.
o 2uvdeoeIS pe O10EpEVIOUS SAKTUAIOUS

o Juvdeosig ue S1apopous HEBoSoUS AUTOYEVOUS OUYKOAANONG

Kail dAAgg .

O 1pOTTO¢ OUVOEONS TWV EUKAUTITWY CWANVwYy gmppsalsral GNUAavTiKa amo TNV mapapopewarn)
TWV OWANVWV yiarl OTNV TTEPITTTWON MNEYAAWV TTAPANOPPWOEWV OtV gival duvarov va
S1arnpnOsi1 n avaykaia oTEyavornTa Twv OUVOETEWV.

5. METPO EAAZTIKOTHTAZ ZQAHNQN PVC, HDPE

Ta mAaortikd uAikd mapouoida{ouv TO @AIVOUEVO TOU EPTUCHOU (creep). Eror n  apyikni
mapauoppwaon mapouciddel uia pikpr auénon yia HEyaAa xpovikd Siaothiuara xprong Tou
aywyou.

METPO EAAZTIKOTHTAX PVC HDPE
Mérpo eAaoTmikdrnTacg yia pikpo didornua xpnong 30.000 kp/cm2 8.000 kp/cm2
Mérpo sAaoTikdrnTacg yia ugydAo diaornua xprnons | 20.000 2.000

6. AOFOz AKAMWIAZ

H mapaudppwon twv mAaoTikwv ocwAnvwy umo tnv smidpaon @oprtiwv kabopifsrar amé 10
péye6og Rs mou gival o Abyog akauwiag ( stiffness ratio ) kai mpokumrel amo rnv e§iowon :

Er *1/D*3

omou Rs : Aoyog¢ akauwiag
Eb : Merpo EAaoTtikornrag Edagoug ( Kp/cm2 )
Er : Merpo EAaorikornrag cwAnva ( Kp/cm2 )
I : Pomn adpaveiag roixwuaro¢ cwAnva ava pyovada pnkoug ( cm4/cm)
D : Aiausrpog ocwAnva (cm)

H pom) adpaveiag yia Toug ouutrayeic owAnveg diverai amo Tov rUmo:
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Tiuég Tou pérpou avridpdoswc yaiwv E' (amé to ANSVAWWA C900-81)

E’avaloya pe rov Babud ouumUkvwoesws kard Proctor og kgr/cm2 (PSI)

TYINOX EAA®OYE

ZYMIYKNQZH

EMYWOsWS yUpwW Ao
owAnves kard
ASTM D 2487

NMHMMEAHZ

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

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

YWHAH ZYMITYKNQXH
>95% pr.
ZxeT. MUKvOTnTa >70%

AEMTOKOKKA £56A¢pn e
METPIa ewS uwnAn
mAaoTikornta (raxeia
dpyiAog, IAuouxa eddepn
K.A.mm) pe op. udap. LL>50.

AEN
EIAIKOYS

AIAPOPETIKA

NMPOZAIOPIZETAI

OA NPEMEI NA

KAOOPIZTEI AITO

EAAPOMHXANI

KOYZs .

NAMBANOYME

E'=0

AETTTOKOKKA 564N HE
METPIO EwS KaBOAou
mAaoTikoTnTA
(apythouxog aupog,
AETTTOKOKKOG AUNOG,
10XV dpyIKOS K.A.TT) ug
Ayérepo amé 25%
xovdpd mpoouiyuara kai
opio udap.LL<50.

3,5 (50)

14 (200)

28 (400)

70 (1000)

AEMTOKOKKA 564N e
METPIAa ewg KaBoAou
TAAOTIKOTNTA [E
mepIoooTEPA amo 25%
xovdpd mpoouiyuara
kabwg ka1 xovepOKoKKa
£daen oe Alyérepo amo
12% Aemrra mpooyiyuara
(apyrhoaupwén,
XaAikoauuwdn K.A.m) pe
opio udap.LL<50.

7 (100)

28 (400)

70 (1000)

140 (2000)

Xov3pokokka edaen e
Aiya i kaBoéAou Asmrra
mpoouiyuara, Aiyorepa
amd 12% (xaAikwdn
gdaen).

14 (200)

70 (1000)

140 (2000)

210 (3000)

Opuuuariouévogs Bpaxog

70 (1000)

210 (3000)

210 (3000)

210 (3000)

AkpiBera peragu
mpoKTIiunBsiocag
TapauITopPWOonNS Kai
mpayuarikng %
(ouv/mAnv)

2

2

1

0,5
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I=87"3/12 omou S : To maxog Tou TOIYWHATOS TOU CwAnva.

la ocwAnveg us oxi ouutayn roixwuara n porrn adpaveiag s§apraral amo TAd YEEWNETPIKA
XapakrnpIoTika 1nNg Siaroung Tous Kail AauBaverar amo Tov KAaTaoOKEUAoTH).

H mapdoraon Er * 1/ D*3 ovoudlsrar akauwia Tou SakTuAiou Tou ocwAnva kai oUuu@ewva UE 10
ASTM D-2412 mrapiordvel tnv avrioraon Tou cwARva ornv mapauépeworn.

7. TYNOX SPANGLER - IOWA

Fa Tov eAgyxo TAOEWV Kal TTAPAUOPPWOEWV ETTIAUETAI OTTWS TTAPAKATW TO UTTEPOTATIKO
ouoTnua owAnvag - £5a¢gog.

7.1. EAsyxoc mapauopowonc aywywv

Me Tov tpomromoinuévo tumo SPANGLER - IOWA 1ng ugédou Marston ummroAoyi{srai n opifovria
mTapapopPwar ToU aywyou.

ra pIKpeS TapapopPwWaoEIS N KATAKOPUPnN TApaUopPwon BswpeiTal KATa MPOCEYYION 10N UE
v opifovria . INa psyadsg mapauopPwoels Kabws Kal yia aywyouS MIKPNS akKauwiag 1
mmapadoxn aurn O&V ICXUEI.

7.2. Tpormomoinuevoc rurroc SPANGLER - IOWA

y  Tapapop@waon aywyou (cm)
DI*k*Wc + k * Ws Ay : ekarooTigia TTapapdépewon
y= DI : adIdoTATOG CUVTEAECTHG O OTTOiOG EKPPAdel TNV
2*E UCTEPNON TNG TTAPAHOPPWONG.
--------- + 0.061*E’ R : Ad6yog diapéTrpou Trpog Tdxog aywyou
3*(R-1)"3 K : ot1aBepd e§apTwPEVN A1TO TNV YWVia £5pA0EWg
Kal Wc : Qopria yaiwv (kp/cm2)
Ws : Kivntd @opria ( " )
E : pérpo eAaoTIKOTNTAG aywyou (" )
Ay =100* y/D E' : pérpo avridpdoswg yaiwv (")

21nv &§lowWan aurn o TPWTOS OPOC TOU TTapovouacTn dnAwvel tnv emidpacn tNs AKAUWIaS
(stiffness) Tou sUKaQUTITOU aywyou svw o0 OEUTEPOS TNV £mdpacn tng madnriknge wlnong rwv
yaiwv yupw arro Tov aywyo.

AauBavovrai: DI = 1.50 ka1 K=0.10

7.3. ZuvreAsornc R

O1 riuéc Tou ouvreAgor) R yia aywyoug PVC osipag 41 divovral oTov mapakdrw mivaka

AIAMETPOZ (o€ x1AlooTa) MAXOZ TOIXQMATOZ ZuvreAeotng R
( og X1AlooTa)

110 3.00 35.67

125 3.00 41.67

160 3.90 41.026

200 4.90 40.82

250 6.10 40.98

315 7.70 40.91
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355 8.70 40.805
400 9.80 40.815
450 12.2 36.885
630 15.40 40.91

7.4. AAAn skppaon Tporrorroinuevou tutrou SPANGLER - IOWA

Ay : opifovTtia Trapapdppwon aywyou (cm)

Cl*Cb*Wc Cl : ouvreAeoTnNG TTAPANOPPWONG
Ay = Cb: ouvreAeoTng edpaong
0,149* Ps + 0.061*E’ Wc: OUVOAIKO KOTAKOPUPO POPTIO
Kal
Ps=E *1/0.149 (m3) E : péTpo €AAOTIKOTNTAG AyWwyOU
E' : péTpo avridpdoewg yaiwv

O oguvreAsarng edpaong Cb AauBaverar ouvnbwgs 1o0og pe 0,083 Tiun n omoia avriOTOIXEl O€
ywvia edpaong 180 uoipwv

'ONIA EAPAZHZ (Ba6uoi) Cb

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

O ouvreAeortng mapauopewons Cl AauBaverar ouvnbwg 10o¢ ue tnv povada.

7.5. Karavoun karakopu@wy Kai opi{ovIiwV QOpTIWV

H ouvoAikn karakopuen karamovrnon oTtnv Kopwvida Tou owAnva mapaAaupaverar :

e Kara sva pgpog amro 1o 6apog
e Kara ro urmroAornro amé rov cwAnva

To karakopu@o @opTio TTou mapaidaupaver o cwAnvag SIVeral Ao Tov TUITo

|| Pv = Ko * WoA /De

Kai

Ko = 1- sing

omou
Ko : ouvreAgorng diavoung §apTwieVOS Ao 10 UAIKO EYKIBwWTICUOU TOU owAnva
@ N ywvia EOWTEPIKNS TPIBNS TOU UAIKOU gyKIBwTIOUOU

WoA : 10 0AIKO §WTEPIKO KATAKOPUPO POPTIO ( HOVIHO + KIVNTO )

De : n e§wrepikn SIAUETPOS TOU CwAnva

H opiovria avridpaon Siveral amo Tov TUTTO
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lPh=kKk* x Pv |

omou o ouvreAgoTng karavoung K* diverai amé rov rumro

| K* = 0.083/(Ss+0.066) |

O ouvreAeotng Ss ouaxeri{el Ti¢ 1010TNTES TOU OwANnva (Rs) ue aureg rou sdapoug (Bs)

Ss = Rs/Bs

omou

[Rs=E*1/3 |

Kai

[Bs=0.060*E *¢ |

O ouvreAeoTng € givar 310pBWTIKOC CUVTEAEOTNC £§APTWUEVOS ATTO TO UAIKO ETIXWOTS.
Oswpseital ori 0o ouvreAsorne Bs AauBaver tnv tiun 2,50 kgr/cm2 yia OUNTTUKVWON Kara
PROCTOR o¢ ouvlnkes BeAriotng uypaocias Kai yid tnv OUCHEVN TTEPITTTWAN dAPYIAAIKOU
£d6apoug.

O guvreAearng Ss dIveral Kai Ao TNV EKPPACT)

|Ss=1.20*E/E’ *(t/De )’ |

7.6. Pomrn - Taon

H peyiorn porrn gmi tng diaroung Tou cwAnva SIveTal amo Tnv oxeon :

M=Pv *r? * (mo+m1*k)

ormou

m0=0.25

m1=-0.1812

Kai rn péon akTivd Tou aywyou

H raon o&iveral amo rov Tumo :

[ oz = M*e/20 =6 *M/ 12 |

H raon dsv emitpemeral va urrepBaiver ta 105 kgr/em? yia owAnveg PVC osipag 41

H mapauoppwaon rou cwAnva UmopEl va UTTOAOYIOTEI KAl AmTé TOV TUTTO

f=Pv*r*(-0.166 +0.128 *K*) /Rs
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|8. ME®OAOL: GAUBE
H peraBoAn tou Adyou 1ng kaberng mapapdpewong Ov Tou owAnva mpog TNV KAOern

mapauopPwaon Tou edapoug b, oxeTika e 10 Rs,

ov Rs

&b A*Rs+B
n yeraBoAn tng kaberng mapaudpewong rou cwAinva % (dv=Aw/D)
n Kabsrn apauépewarn Tou edapoug

0 Aoyog akauwyiag
Eumeipikég oraBspég

omou dv

>
[T L (I

H kaBstn mapauopewaon Tou eddeoug Ioourai e

eb=P/Eb

omou b =1 K46sTn MAPANSPPWON TOU £6APOUS
P =ra ouvoAikd urrepkeipeva gopria (Kp/cm2)
Eb =10 perpo gAaorikornrag rou edagpous (Kp/cm2)

Me Baaon Tov Adyo Sv/eb kai To b ou gival To TNAIKO TOU OUVOAIKOU UTTEPKEIIEVOU @opTiou dia
TO METPO EAAOTIKOTNTAC TOU £0APOUS UTTOPOUNE va UTTOAOyioouus TNV mapauopewaon Ay svog

owAnva pe e§wrepikn didueTpo D

Ov=Awy/D=(dv/eb)*eb

O ouvreAeoTSC aoPaAsiac Tou XpnOILOTTOIOUNE (EMITPETMTOC OUVTIEAEOTHC agpalsiag) yia rov

utroAoyIouo eivai 2.
Emeidn ra mAaoTtikd mapouoid{ouv epTTuauo (creep) n apxIKn TAPAUOPPWOT) TWV TTAACTIKWV
owAnvwy 1ToU oYeiAeTal oTa UTTEPKEiEVa @oprTia rapouoiddel pia pikpn avénon e Tnv Tapodo

TOU XpOvou.
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9. YNOAOTIZMOZ ANTOXHZ ZQAHNA ZE PH=H YINO THN EMNIAPAZH EZQTEPIKHZ
NIEZEQZ ( BUCLING STRENGTH )

2TNV TEPIMTWON TWV EUKAUTITWY CWANVWY TO KPITHPIO YIid TOV UTTOAOYIOUO TnNG avroxng
owAnva oe pnén umo Tnv emdpacn e{WTEPIKNG TTIECEWS &ivalr n uSPOOCTATIKI) TIETN TTOU
e§aokeital amro rov uwnAo udarivo opidovra.

To uwocg NS oTRANG ToU £6APOUC TTOU UTTOPEI va TTPOKAAéTel p§n TOU CwWARva gival KaTd TOAU
MEyaAurepo amd 1o Bdabo¢ mou ouviBws ToTroBsTOUVTAI OI AYWYOIi UTTOVOLWV.

E§'dAAou 1O UWOG TNG EMIXWOEWS TTOU TPOKAAEI TAPANOPPWOEIS MNEYAAUTEPES ATO TIC
emMTPETTEG 5%-6% cival Kara TTOAU HIKPOTEPO ATTO TO UWOS TTOU TTPOKAAEi pnén Tou ocwAnva.

Orav o owAnva umoompi{srar amo 10 £0AQPOC EMYWOEWS TOTE N Avroxn Tou atnv pnén
audveral apKeTd, avaAoyda le T @uon Kai Tov Babud ouutmiéosws Tou E6dPOUC.

Tsvikd n avénon 1nS avroxng givar T600 UEyaAUTEPn 000 HEYAAUTEPOS gival 0 AGyog ToU UETPOU
gAaoTtikornrag Tou eddagoug (EB) mpog 1o uérpo sAaorikérnrag rou cwAnva (Er)

(To BdBo¢ ToT00£TNONG TWV TAACTIKWY CWARVWY lECA OTO £0a@og Osv mPEmel va urrepfaivei
Ta 15m)

la roug mapamavw Aoyoug Ssv amraireital ouvnOwgs o UTToAoYIoNOS avroxns ocwAnva os pnén
utro tnv emidpaacn e§WTEPIKNG TIETEWS

To «buckling strength» Twv mAaoTikwv cwAnvwy eerd{cral oTNV TEPIMTWON TOMOOETNONG OE
£dapoc upe uwnAo uddarivo opifovra n uéoa oe morduia, Aipves K.A.mm kai Siverar amo tnv
giowaon:

__Eu [s)
Pro™ 4-(& qu) [rmj

Pxo = «buckling strength» Tou cwArjva mou romo@sreitar yéoa oro vep6 (kp/cm?)

Er. = To uérpo eAaortikétnrag tou owAnva yia usydAa xpovikd SiaoThiuara Karamovnong
(kp/cm?)

S = To mdyo¢ rou owArnva (cm)

M = O Abyoc¢ Tou Poisson mrou otnv mepimrwon rou uPVC givai 0,38 rou HDPE 0,4 .

2TnVv mEPIMTwon Twv gAikogiIdwyv owAnvwy 1o «buckling strength» diverar amé tnv e§iowon:

24-F -1
1_“2)'Dm3

Pio-
(

Orav o owAnvag umoornpiferalr amo 1o £0aPog EMYWOEWS, TOTE n avroxn Tou ornv pnén
auddveralr apkeTd, avaAoya ue tnv @uon kKai 1o Babud ocuumiéosws Tou £ddeoug. evikd n
auénan TG avroxnc &ivai 1000 UEYAAUTEPN) 600 HEYAAUTEPOS givar o AGyog TOU UETPOU
gAaoTikornrag rou edagoug (Es) mpog 10 uéTpo eAaortikornrag rou owAnva (Eg).

2Tnv mEPIMTwWOon emouévws mou Exouns TOmoBEérnon aywyou uéoa oro £6agog IoXUEl n
g§iowon:
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Px1=Pko. fs

omou:

Pk1 = «buckling strength»tou ocwAnva pyéoa oro £€5a@og KArw amo Tnv emidpacn £§WTEPIKAS
USpPOOTATIKNG TMIETEWS.

Pxo = «buckling strength»tou cwAnva pyéoa oro vepo.

fs= ouvreAeoTic mpoaraociag Tou cwAnva.

ZYNTEAEZTHZ MPOXTAZIAZ fs A 2OAHNEZ uPVYC KAI HDPE

niezH ME YMIIEZH XQPIZ 2YMIIEZH | EFKIBOQTIXMENOY ZE
AEITOYPIIAXZ EAA®OYZ EAA®OYZ MITETON
3,2 3,0 1,5 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

TéAog 10 yeyovog 611 0 owAnvag mapauopPWVETal KATwW Ao TNV EmidpAcn TwWV UTTEPKEIIEVWV
popriwyv éxel pia emidpaon oro «buckling strength»Tou.

2& aurn TNV mEPIMTwon 1oxUel n §icowon:

" Pk2=Pko . fs . fa

omou:
fo= cival evag ouvreAgoTiC TAPAUOPPWONS TTOU OTNV TEPITITWON TTOU EXOUNE EAAEITTTIKA
mapauoéppwaon Tou cwAnva icodrai pe:

3
fo| 1o

B (1+5)2

O ouvreAsorc aopalsiag yia ro «buckling strength» Tou ocwArva Siverar amé tnv ediowon:

PK2
Py

S =

Omou s o ouvreAsortng aoepalsiag, Pk2 n avroxn os pnén tou ocwAnva (Kp/cm2) kai Pw n
udpoaorarikn 1eon Tou udarivou opi{ovra mavw orov cwAnva. H uvdpoorarikn meon Siverai
amd tnv g§icwon :

Pw =y * Hw omou y 10 £101k0 Bapog Tou vepou kai Hw 1o uwog mavw amé Tov mubusva Tou
aywyou OTO OTTOIO EUPIOKETAI 0 USPpoYopogs opi{ovrag.

To BaBog¢ oro omoio smepxeral pnén orav dsv ummapxel udarivog opi{ovrag givai H = Pb/y omou:

szl'ls'\/P K 2-F

To BaBog¢ romroBsTnong oxi peyaAurepo twv 15 u.
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NNINAKAZ YIIOAOrIZEMOY MAPAMOP®QIEQN 2QAHNQN PVC ZEIPAZ 41
m 2m 3m 4m 5m 6m 7m 8m MEFIZTO YWOZ YAATINOY METIZTO
OPIZONTA BAGO3X
TOMOGETHEHE
*E NEPO (m)
De€ |Proctor NAPAMOP®QZH (%) Y.0. (m)
%
SLW | SLW |SLW30[ 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 | 430 | 363 | 437 | 3,82 | 434 | 394 | 432 | 404 | 431 | 410 | 431 | 413 | 4,30 9,0 85 | 75 | 84 52
110 | 90 | 1,75 | 2,75 | 1,63 | 2,13 | 1,80 | 2,16 | 1,89 | 215 | 1,95 | 2,14 | 2,00 | 2,13 | 2,03 | 2,13 | 2,04 | 213 | 106 | 103 | 97 | 102 52

92 | 139 | 219 | 1,29 | 169 | 1,43 | 1,72 | 1,50 | 1,71 | 1,55 | 1,70 | 1,59 | 1,70 | 1,61 | 1,70 | 1,63 | 1,69 | 109 | 10,7 | 10,2 | 10,6 52

85 | 3,89 363 | 475 | 403 | 484 | 424 | 482 | 439 | 481 | 450 | 481 | 457 | 481 | 461 | 4,80 59 55 | 48 | 54 3,5
125 | 90 | 1,89 | 2,98 | 1,77 | 2,31 | 1,96 | 2,35 | 2,06 | 2,34 | 214 | 2,34 | 219 | 2,33 | 2,22 | 2,34 | 2,24 | 2,34 7.0 68 | 64 | 68 3,5

92 | 150 | 2,36 | 1,40 | 1,83 | 155 | 1,86 | 1,63 | 1,85 | 1,69 | 1,85 | 1,73 | 1,85 | 1,76 | 1,85 | 1,78 | 185 7.3 71 | 68 | 7.1 35

85 | 4,08 384 | 501 | 427 | 512 | 452 | 513 | 4,70 | 514 | 483 | 515 | 492 | 517 | 4,98 | 518 47 44 | 39 | 43 2,9
160 | 90 | 1,97 | 3,10 | 1,85 | 2,42 | 2,06 | 2,47 | 2,18 | 247 | 227 | 2,48 | 2,33 | 248 | 2,37 | 249 | 2,40 | 2,50 57 55 | 52 | 55 2,9

92 | 156 | 245 | 146 | 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 59 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 | 243 | 2,09 | 2,50 | 2,23 | 2,52 | 2,32 | 2,54 | 2,40 | 2,55 | 2,45 | 2,57 | 2,48 | 2,58 57 55 | 52 | 54 2,9

92 | 156 | 245 | 148 | 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 59 57 | 55 | 57 3,7

85 | 3,88 369 | 480 | 417 | 4,97 | 446 | 503 | 468 | 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 | 242 | 217 | 2,45 | 228 | 248 | 2,36 | 2,51 | 242 | 2,53 | 2,46 | 2,55 7.4 70 | 67 | 7,0 3.7

92 | 150 | 2,35 | 143 | 185 | 161 | 1,92 | 1,72 | 1,94 | 181 | 1,97 | 187 | 1,99 | 1,92 | 2,01 | 1,95 | 2,02 7.7 74 | 71 | 73 3,7

85 | 3,89 374 | 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 | 223 | 251 | 2,36 | 2,56 | 2,45 | 2,60 | 2,52 | 2,64 | 2,57 | 2,67 7.4 70 | 68 | 7,0 3,7

92 | 150 | 2,35 | 144 | 1,87 | 164 | 1,95 | 1,77 | 1,99 | 1,87 | 2,03 | 1,94 | 2,06 | 2,00 | 2,09 | 2,04 | 2,11 7.7 74 | 71 | 73 3,7

85 | 3,89 378 | 489 | 434 | 514 | 472 | 529 | 502 | 543 | 526 | 556 | 544 | 567 | 557 | 576 6,3 54 | 52 | 53 3,7
400 | 90 | 1,90 | 2,97 | 1,85 | 2,38 | 2,12 | 2,51 | 2,30 | 2,58 | 2,45 | 2,65 | 2,57 | 2,71 | 2,65 | 2,77 | 2,72 | 2,81 75 70 | 68 | 69 3,7

92 | 151 | 2,35 | 146 | 189 | 1,68 | 1,99 | 1,82 | 2,04 | 1,94 | 2,10 | 2,03 | 215 | 2,10 | 2,19 | 2,15 | 2,22 78 73 | 72 | 73 3,7

85 | 3,93 385 | 496 | 446 | 526 | 490 | 546 | 525 | 566 | 554 | 583 | 576 | 599 | 592 6,2 52 | 51 | 5.1 3.7
500 | 90 | 1,91 | 2,99 | 1,88 | 242 | 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 | 152 | 237 | 149 | 1,91 | 1,72 | 2,03 | 1,89 | 211 | 2,03 | 2,19 | 214 | 225 | 2,22 | 2,31 | 2,29 | 2,36 7.7 71 | 71 | 7.1 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 | 245 | 2,23 | 2,62 | 247 | 2,75 | 2,67 | 2,88 | 2,84 | 2,99 | 2,98 | 3,09 | 3,08 | 317 74 67 | 67 | 66 3,7

92 | 152 | 2,37 | 151 | 1,94 | 1,77 | 2,08 | 1,96 | 218 | 212 | 2,28 | 2,25 | 2,37 | 2,36 | 2,45 | 2,44 | 2,51 7.7 71 | 71 | 70 3,7
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MINAKAZ YIOAOrIZMOY NMAPAMOP®QIEQN EAIKOEIAQON ZOAHNQN PVC

1m 2m 3m 4m 5m 6m 7m 8m MEFIZTO YWOZX YAATINOY METIZTO
OPIZONTA BAGOZ
TOMOGETHZIHX
>E NEPO (m)
ONOM |Proctor NAPAMOP®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 2,90 | 451 | 2,88 | 3,69 | 3,38 | 397 | 3,75 4,17 |1 4,06 [ 436 | 432 | 459 | 453 [470| 469 | 483 [ 242 | 20,6 [ 20,9 | 20,4 16,8
600 90 1,50 | 2,34 | 1,50 [ 1,92 | 1,75 [ 2,06 1,95 216 | 2,11 [ 2,26 | 224 | 236 | 2,35 [ 244 | 243 | 251 | 274 | 25,2 | 254 | 25,0 16,8
92 1,21 [ 1,88 | 1,562 [ 154 | 141 [ 1,65 1,56 1,74 |1 169 (182 )| 180 | 189 | 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 5,76 | 5,71 8,1 6,3 6,7 6,2 6,1
800 90 1,89 | 2,94 | 191 [ 244 | 227 | 265 | 255 2,82 1279299 | 300 (315 | 3,18 | 3,29 [ 3,31 | 3,41 9,7 8,5 8,8 8,4 6,1
92 1,50 | 2,34 | 1,53 [ 1,93 | 1,80 | 2,10 | 2,02 224 | 222|237 (238249 [ 252 | 261 263 | 2,70 | 10,0 9,0 9,3 9,0 6,1
85 3,84 | 597 | 393 4,99 | 472 | 549 | 5,36 5,91 5,93 8,5 6,3 7,0 6,2 6,4
1000 90 1,89 | 293 | 193 [ 245 | 2,32 | 269 | 2,63 290 |[291]|311 | 316 | 3,30 [ 3,36 | 3,47 [ 354 | 3,63 | 10,1 8,7 9,2 8,7 6,4
92 1,50 | 2,32 | 1,53 | 1,94 | 1,84 [ 2,14 | 2,09 2,30 | 231]246 | 250 [ 262 | 267 | 2,76 [ 2,81 | 2,88 | 10,5 9,3 9,7 9,3 6,4
85 3,86 | 598 | 3,98 | 505 | 4,83 | 560 | 554 8,5 6,1 7,0 6,0 6,4
1200 90 1,89 | 2,93 | 1,95 [ 248 | 2,37 | 2,75 | 272 298 |3,03(323]331]345 | 355 [366] 376385/ 10,1 6,6 9,2 8,5 6,4
92 1,50 | 2,33 | 1,55 [ 1,96 | 1,88 | 2,118 | 2,16 2,37 | 240|256 | 263 [ 2,74 [ 2,82 | 2,91 [ 2,98 | 3,05 | 10,5 9,2 9,7 9,1 6,4
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6.4 ZTATIKOI YITOAOII2MOI

@PEATIWV ATTO TTPOKAT/VOUG TOIMEVTOOWANVEG

2TATIKA

A.E.Y.A.N.
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2TATIKOZ YIMOAOIIZMOZ ®PEATIOY AIAMETPOY 1,20 u. AMO
NMPOKATAZKEYAZMENOYZ TZIMENTOZQAHNEZ

1.Mapadoxéc

To @pedrio aurd sivalr omovOUAWTO ue apxiKa KoAoupokwviko tunua 0,60/1.20 uwoug 1,00 p.
21 ouvéxeia urrapyouv kuAivopikoi amrovoudor @120 us mdayxog keAupoug 0,15 p.

Karnyopia okupodéuarog: TouAdyiorov B300
Ei161k6 Bdpog okupodéuarog: y=2400 kr/m
E161k6 Bdpog uypwyv yaiwv: y=2000 kg/m
Kivnro goprio SLW 60: dxnua kAaong 60 tn
O1 wénoeig Twv yaiwv Aaudvovral oudérepes

2. EmiAuon :

E¢éradovral ol mapaKkdrw mEPITTWOEIS

a. H svrariky kardoraon tou teAsutaiou omovOUAou oe uéyioro BdaBog 6,00 u. (TOAU uikpn
EMidpaarn Tou KivnTou popTiou)

B. H svrarikn kardoraon Tou mpwrou KUAIVOPIKOU OTTOVOUAOU ug EKKEVTPN TTAEUPIKH QOpPTION
ToU KivnTou SLW 60.

Y- H evrarikn kardaoraon tn¢ mAdkag édpaong.
6. To KOAOUPOKWVIKO TURNA

e [IEPINITQZXH (a):
Eotw Py = QKTIVIKI) OLOIOUOP®I TTIECN YAIWV

Py« = Karakopuen ouviotTwoa

Py, = opi{ovria cuvioTwoa
2¢ éva oroixeiwdes TuNRpa 8y Tng mepipépsiag sackeiral micon Py
Pyk = Py * nue ka1 6x =R * nue

m [

2Ng = 2(Pyk) = Py*nue¢ = Jo (Py*nuw *R* &y = Py*R*.Jo nue * 8¢ =2Py*R
2uvetwg No =Py *R

Py =k *y *H omou k o ouvreAsorng RANKINE (Aoyog opi{ovriwv wlnoswv mpog Karakopupa
@opria) AauvaBousvog 10o¢ mpog 0,50.

rNa uvwog H = 6,00 uystpa AauBaverar wg dUOUEVETTEPN TTapadoxn OTI I) TECH OTO KATWTATO
akKpo givai 101a yia OAo Tov OTTOVOUAO OTTOTE EXOUNE

Py=050*2*6=6t/m2
N = 6*0,75 = 4,50t

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

Ta kivnra gopria s§ackouv orov KUAIvOpIKO omovOUAo povOmmAsupn wOnon Kai emouévws 10
Ppeario popridsral OMws évag owARvag o€ opuyua pe Tnv diagopd OTI Ta popTia Tou dExeTal
10 @pedrio gival Ta pyiod (ouvreAsarric RANKINE 0,5).

Ta gopria Twv yaiwv BePaiwg (Tou sivair Ouws MOAU HIKPOTEPA TwV KIviiTwyv) poprti{ouv Tov
OTTOVOUAO OpoIOHOPPA OTTWS TIPIV, XWPIC va avamTuoouV KaQUTITIKES TAOEIS oav Tda KivnTd. Emi
70 QUOUEVEDTEPO KAl yId AITAOTTOINON TWV UTTOAOYIOTWY Bswpsital o011 Kai aura Opouv lUE Tov
id10 TPOTO. ETOI uTTOpPEi Vva XpnoiuotmoinBsi n Oswpia TG avroxns Twv TpIW AKUWV Kal va
mapBouv oToIXEia Ao TOV OTATIKO UTTOAOYICUO TWV TTPOKATACKEUACGUEVWY TOIEVTOOWARVWY.
Av ka1 n mapadoxn yia Kardoraon £mMIXWHATOS TaIpIA{el KAAUTEPA O UTTOAOYIONOC Yiveral Kai
yia 1i¢ 0o karaordoeis kai Aaufdaverai n ducusvéorepn.

AT1T6 TOV OXETIKO TIVAKA Kal yia Uwog yaiwyv 1,5 . EXOUpE yid TOV TPWTO OTTOVSEUAO
Wr= 5,134 t ka1 P= 0,5X5,13 = 2,57 t.
A0 1oV O)XETIKO TTivaka Kai yia uwog yaiwv 1,5 y. kai yia kivnté SLW 60 éxoupe:

Wsp = 5,58 t ka1 P'= 0,5X5,58 = 2,79 t.

ZYNOAIKO ®@OPTIO: P=2,57 +2,79= 5,36t

Ta smirpemdusva @opria civar yia domAo toiusvroowAnva rumou Al kai yia édpaon | (o€
OUNTTUKVWEVN duuo), yia ouvBnkn «E» 7,33 tn kai ouvlrkn «TI» 5,50 tn .

Emouévwg P=5,36<5,50 rapoAo 1i¢c Suousveic mapadoxéc mou Eyivav.
e [IEPINTQZH (y) :
IMAdka édpaong

Kivnro poprtio tpoxou : 10t * 1,50
6 omovduAor Tou 1,0 m: 6* 1,50

15t (1,50 sivai o ouvreAgoTng Kpouang)
9t (1,50 sivai To Bapog amovéuAou)

ZYNOAO KarakopU@wyv @opTiwv 24 t

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

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

Op0Bn traon orov reAsuraio omrovouAo : Ne = 24/0,64 = 37,50 t/m2 n orroia givai TTOAU UIKpN
®opri{ouoa raon otnv mAaka : Q = 24,00/ 1,77 = 13,56 t/m2

Ia eAsuBspn mepiusTpikn ornpién (apBpwon) EXoUlE UEYIOTI) POTTN) OTO KEVTPO
M= Q *Ru* Ru/5,33 = 13,56 *0,675*0,675/5,33= 1,16 tm

Kai peyiorn raon yia mayxog mAakag 0,30 cm

o = 1160000/(100%30*30/6) = 7,73 kg/cm2

2uverrwg gival dskrn mAaka us d=0,30 a6 okupodsua B225
e TIEPIMTOQZH (5):

O Kwvog gAéyxerai :

l) oc karaképuea gopria
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ll) o< opifovria popria
a v () mepimrwon mpémel va mapaAdper acpaiwg poprio tpoxou 10x1,5 =15 tn .
H avamrruooduevn raon umoAoyifsrar w¢ akoAoubwe:

Emgadveia daktuAiou ®60: 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 orroia givai TTOAU UIKPN

a tnv (ll) mepimrwon o kwvog Bswpceitar ocav owAnvag uéong diarouns ®90 kai urroAoyifoups
yia Tov owArjva 990 ue tnv péBodo Twv TPIWV AKUWYV (Ta PopTia arrd Toug mTivakes givai idia kai
ocv maidel poAo n mapadoxn tng diapopag axnuarog) yia H= 0,50 u. (uéoo Uwog) :

Médviuo poprio W=1,63 tn kai P=1,63X0,50=0,82
Kivnto poprio Wsp= 14,47 tn kai P’=7,23 tn.

2YNOAIKO ®OPTIO: P=8,05 tn.

To @oprtio Bpaucong Tou Kwvou pe T Nv uéBodo Twv TpIwv akuwyv givai: 7,00 tn . INa Hy:0o=0,50
(Aoyw touU uikpoU BdBoug éxouus ouvlnkn «E») kai yia édpaon | (o duuo) AauBavouus
ouvreAsorn édpaong Lf=2,00 . Zuvemwg:

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

Apa oav TeAIKO cuuTTépaoua @aiverar o1l yia TIC TECOEPIS TEPITITWOEIS UTTAPXOUV TTEPIOwpIa
acpasiag.
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