2. TEXNOAOITEZ ETTEMBAZENN
2.1 EKTOZEYOMENO ZKYPOAEMA

2.1.1 levika

To ekTofeudpevo okupddepa (sprayed concrete R shotcrete A gunite)
TOU XphoidomolciTal oe épya emedpdocwy, eival okupodepa AETTAG
diapdBuiong adpavwyv Tou okupodeTeiTar pe ekTéSeuon. H epappoyn Tou
anaitei Tdvra, €1d1kd €§0TAIONO KAl KATAAANAG EKTTAIBEUPEVO TIPOOWTTIKO.

To ekTofeupévo okupddepa ouvTiOeTar amd Toipévro, AemTokoka (A Kai
xovdpoKkoka) adpavh kai vepd, pmopei de va mepitAauPpdaver mpodoOeTa UAIKA
OTWC IMTAPeVn TEPPA, OKwpia UYikduivwy, ofecidia Tou TUpITiou Kdai
PeATIWTIKA (OTTWC £MITAXUVTIKA TAENG KAl OKARPUVONG, TTPOOHIKTA Yia alEnon
™¢ mpodoguong, OifoTpomikd TpooUIKTA ToU epmodifouv To «KpEUAoHa»
(Sagging) Tou UAIKOU, K.a.). To IvomAiouévo ekToeupévo oKupOdEUa
EMITPOTOETWE TTepIAauPdvel XaAUPAIveC R TAAOTIKEC iVEC K ATTO YUAAI.

Ta amoteAéopata Thg avdAuong tou Keg. 1.1 édeifav 6T n xpAon Tou
EkTtoeudpevou Zkupodépatoc (E.X.) oc epyaciec emeppdocwy eivai
Kupiapxn, avefapTATwW¢ amdé To ¢€ido¢ TOoU @EPOVTOC oOpyaviopoU TNG
KATAOKEUNG. 2ToIXeid amd WeTACEIOHIKEG emepuPdoeig, HeTd amd Toug
TeAeuTaioug 10XUpoUC ociopoUc oThy Xwpa pag (PA. Keg. 1 kai KapéAa K.a.
2001), dcixvouv OTI o1 epyaciec E.Z. amoomolv To HeYAAUTEPO OIKOVOUIKO
Hepidlo oe oUykpion HE TIC AAAEC TeXVIKEG emedPpdoswy Kal KAAUTITouv
T0000TO TNG TASewe Tou 25% Tou GUVOAIKOU KOOTOUC TWV £TTEUPACEWY Tou
QEPOVTOC 0pYyaviopoU TWV KTIpiwyY. 2 € KATAOKEVEC HE PEPOVTA OPYAVIOHO aATId
OmAiopévo Zkup6depda To T0o00TO auTo Eemtepvd 1o 45%.

H euplUtatn xpAon Tou eKToScUOUEVOU OKUPOJEUATOC OTIC ETIOKEUEG KAl

EVIOXUOEIC KATAOKEUWY OTTAIOHEVOU OKUPOJEPATOC N AKOPA Kdal KATAOKEUWV

amé @épouoca ToIxXomolid O@EiAETAl KUpIWC OTA TApAkdTw TEéooepd

XAPAKTNPIOTIKA TOU:

(1) To E.Z. éxer uynAR BAImTIKA avToxh £meidn o udatoouvteAeoThc N/ T
gival XapnAog kai €meldn €MITUYXAVETAlI UYNAR OUUTTUKVWON Adyw ThG
HeydAng TaxuTtntac ektofeuong. EvAeikTiIkA avagépeTal 6TI aAVTOXEC
™¢ T1dénc Twv 50 MPa ppiokovralr péoa ota mAdigla ouvABoug
EPAPHOYAC TNC TEXVIKAC Kal 0TI avToxéc Héxpt 30 MPa smituyxdvovTai
OXETIKA €UKOAQ.

(2) H peydAn Taxutnta ektofeuong mapéxer duvartdéTnTad woAU KAARC
mpooYuong He To UAIKO Pdong. O1 81a0TACEIC TWV KOKKWY TWwv
adpavwyv Tapéxouv peydAn 1kavotnta digioduong péoa  OTIC
HIKpoavwyaAie¢ Tng em@dveiac pdong, n omoid OuvhBwceg E€Xxel
TPONYOUHEVWCE EKTPAXUVOEI.
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(3) To ekTofeudpevo okupddepa autooTnpiletal, dnAadf dev amaiTeital
xphon EUAOGTUTIOU Kal UTTopei va XphoidomoinOei aképa Kai 0To KATw
Hépoc op1lovTiwy aToIxXEiwy.

(4) H eykaraoraon civai KivnTA Kai oe ouvduaopd pe To €ido¢ Tou
e€omAiopoU TOU  XpnolpoTolEiTAl ETITPETMEI Th OKUPodEThOn O¢
O0UokoAe¢ Kal QuompooiTeg Oféoelc. XapakTnploTikd pTopei  va
avagepBei 4TI “av uTtdpxel XWpog yia évav dvBpwTo Kal éva AdoTIXo,
HTTopoUKE va okupodeTAOOUHE".

Ouwe mapd Tnv euplTtatnh Xphon Tou UAIKoU, e€akoAouBci va umdpxel
oUyxuon OTouG pnxavikoUC Kdal Td Ouvepyeid TOU XPNOIHOTTOIOUV TO
EkToeudpevo Zkupddepa, Kupiwg Adyw Tng amouadiac evoc KavovioTikoU
TAQICIOU YId TNV €QAPHOYA TOU N €0TW HIAC od@oUs Tpodiaypapns e9apHoyng
oc épya emeppdocwy. Mia tpoontdOeia mou {ekivnoe TipIv PepIKA Xpdvia amod
1o YTTEXQAE kai katéAnge oto “Zx£éd10 TTpodiaypaghc yia To EkTocudpevo
Zkupodepa” (YTTIEXQAE, 2000), av kai Atav 18iditepa Xphoiun, dev ATav
TpooavaToAiopévn via épya Emiokeuwv/EvioxUoswv kai dev oAoKAnpWwONKe.
To Tomio ©a amoocagnvioTei TARPWC OTAv opIoTIKOTIOINGEi h Tapamavw
mpodiaypaph Kai oAokAnpwOei pia avrioToixn TpoomdBeia Tov yiveTal oRpepa
a6 1o I.0.K. ota mAgiola aUvtaéng Twv «TTpoowpiviby EBvikWY Texvikwv
TTpodiaypapwv» yia Epya Amokardotaong amé Z iopoUg.

270 Keigevo mou akoAouBcei, vivetar pia mpoomdOeia va doBei pia
KaTeuBbuvThpla odnyia yia epappoyn Tou EkTofecudpevou Zkupodépartog oe
épya emepPdoswy XpNoIHOTTOIWVTAC WE KUPIo UAIKO Ta cupmepiAauPpavopeva
oTo mapamavw 2xédio TTpodiaypdgnc Kal TPOTTOTOIWVTAC TO KATA TNV Kpionh
pou pe Pdon: (a) TiIc oxeTikéc Eupwmdikéc kar Apepikavikéc Odnyieg
(EFNARC, 1996, 1999a,b) kai (ACI Com.506, 1990, 1991, 1994, 1995,
1998) kai (A.S.T.M. C1140) kai (p) tnv EAAnvikA PipAioypagia (Apitooc,
2000,2001) kai (E.M.TT., 1978) kaBwc¢ Kai eumelpia amod spappoyég oc £pya
emepuPdocwy.

2.1.2 To IoTtopiko

H mpwTtn pnxavh ektoeudpevou okupodéparog (ZxnAua 2.1.1) emivondnke
10 1907 amé Ttov Carl Akeley otnv Apepiki kar Tov Aeképppio Tou 1910
TapoucidoTnke othv €kBean Taoipéviou otnv N. Yopkn. ‘Hrav pia pnxavi
&npdc avauéng mou xpnoipotoloUae Hiyda amd AemTokokka adpavh (dupo) kai
TOILEVTO, KAl XPNOIHOTIOINONKE OTIC €pYACIEC AVAKATAOKEUAC TNG Oyng Tou
Field Museum Tou Zikdyou. MTépeoe va AcIToupyAael povo Hid wpa Kai HeTd
TO UAIKO «pTrAoKdpige» aTou¢ owAnveg. Opwe n apxh éxel viver. H 18éa tng
okupodéTnong pe ekTofeuon eixe viver mpdén. O Akeley tnv ovopaoe
"Plaster Gun". Otav oThv ouvéxeld Ta dIKAIWWATA EKPETAAAEUONG ThG
HNXAVAC HETAQEPOVTAI O€ Hid KATAOKEUAOTIKA eTalpia aTto Allentown n unxavi
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vivetal yvwoTth w¢ Cement Gun, n etaipia petovoudletar oe Cement Gun
Company Kai To TPOi6V TTOU ATAv évd «TVeEUPdTIKA epdppolOHevo Koviapa»
kaBiepwvetal wg Gunite. Xta Zxnuara 2.1.1 kar 2.1.2 mapouoidlovrai ol
pwToYpaAPie amd TV MPWTATUTN pnxavi Tou Carl Aceley kaBuwg kai pia améd
TIC IPWTEC UNXavég TTou dpxloav va KukAogopoUv oTnv ayopd. H Cement Gun
Company, efeAixOnke paydaia oe évav peydAo KATAOKEUAOTIKG Opyaviopo
avahappdvovrtac peydAa épya ot O6An TV B. AUEPIKA HE aVTIKEIUEVO TIC
ETIOKEVEG KTIPIWV Kdl YEQUPWY, KAl TIC KATAOKEUEG ohpdyywv, €XovTdg To
TAEOVEKTNHA TNG ATTOKAEIOTIKAG XPAONC TNG UNXAVAG Kal ThG ovouaciag Tou
TPOiOVTOG WG gunite.

ZxApa 2.1.1: H mpwrtn pnxavh ekTofeudpevou ZKUpodEUATOC  TTOU
xpnoipotmoindBnke amé Tov Carl Akeley to 1907 (pwroypagia
tou J.J. Shideler, Portland Cement Association),
(Teichert, 2002).
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2 xApa 2.1.2: Mia amé Ti¢ TpwTeG phxavég Tou E.Z. ou Pyhke aTnv ayopd To
1914, (Teichert, 2003)

O1 gpwTtoypagieg oTig Eikdveg 2.1.3 kai 2.1.4 pag mnyaivouv Tiow ¢’ ekeivn
Tnv emoxh. TTpooéfTe Tov XeipioTh oTo ZxNua 2.1.4. O 6pog «XeIPIOTAG» gival
pAAAov addkIpog Hia Kal To TIOTOAI ekTOEeuong cival TpoodpHoopévo OTO
KEPAAI! — .
S

N

NN

ZxnApa 2.1.3: Oydoévra xpdvia mpiv. Zuvepyeio éToipo yia epyaaia (Yoggy,
2002)
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Zxhpa 2.1.4: Ektoeuon okupodépato¢ To 1919 yia kataokeuh SeapevAag
vepou (Yoggy, 2000)

Orav oTnv ouvéxela, dpxioav va avayvwpilovTal Ta HeydAa TAEoveKTAUATA
TNG TEXVIKAG 0t €18IkA €pya, OTwG ot épya emepPdoswv R KATAOKEUEG
onpdyywv, n TeXVIKA Tépace ypAyopa Tov ATAavTikO (yUpw oTo 1925) kai
31a866nke paydaia othv Eupwmn kai o dAo Tov dAho kéopo. To 1950
kukAogpopoUaav D000 pnxavéc kai eixav KATaoKeuaoTei €pya o€ TTEPIOTOTEPEC
amé 120 xwpec.

AUTAV Thv Trepiodo n okuTdAn mepvdel oe Eupwmdikd xépia. O George
Senn, othv EAPeTia, avatpémel TRV AoyikA ThG pnxavig d1mtAoU BaAdyou, TTou
gixe d1atnpnBei amé Tnv emoxn Tou Akeley kai dnpioupyei pia pnxavi Tou
xpnoigotolei, yia thv avduién kar mpowbnon Tou iypartog, évav TUTO
ApXIURdeiou KoxAia, pelwvovTac £Tol TIC 181aiTepa aunuéveg amaiTAoEIg
de€loTATWY Kal YUTKAG dUvapng Tou XelptoTh. EmmpooBéTwe, eviw péxpl TOTE
HTopoloav va Xpnoidomoin@olv HOVo AEMTOKOKKA UAIKA, Twpd HmopoUv va
xpnoigotoin@olv adpavh pe péyioTn didueTpo 25 mm, Xwpic va eivar avdykn
va sivai Enpd evi n Tapaywyh pmopei va ptdoel Ta 3 m® thv wpa. Eivar iowc
n TPWTN wopd Tou, akpipoAoywvTag, UmopoUe va HIAdUE yia eKTo§eudpevo
oKUpOdela, Hia Kal HEXP! TOTE To Enpod pivHa ATav HOvVo AUPOC Kal TOIPEVTO.
‘ETol 0 6pog «Shotcrete» mou cixe mpwTroxpnhoipomoinBei To 1930, amoé Tov
Apepikaviko Z0vdeopo Mnxavikwy Zi1dnpodpdpwy, avTikaBioTwvrag Tov 6po
«TIVEUHATIKA e@appolopevo Koviapa», vioBeteital amdé To ACI, 1o 1951, via
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va TepIypdyel To véo TTPOidv Tou Htropei TAEov va gival Koviapa i okupddepa.
=ekaBapilel £Ta1 Wia oUyxuan, Tou €ixe apxioel va dnpioupyeital oThv mpaén,
oTav, amd KdAmoloug, o 6po¢ “Shotcrete” xpnoipomoicito yia va mepiypdyel
giydata pe xovtpoTtepa adpavi am' 0TI To “gunite” To omoio €BewpeiTo yia
pivuata dupou Kai Tolpévrou. ZApepa o dpoc¢ “Shotcrete” efakoAouBcei va
€xel Tnv évvola ou 800nke 1o 1951. OpileTal dnAadh wg «.... To oKUPOdENa H
To Koviapa Tou ekTofeleTal He peydAn TaxuThTa oe pia emigdveia ...» (ACI
Com.506, 1990) ave€dpTnTa amé Thv péBodo Tapaywyng Tou.

MeTd Aiya xpovia (to 1957), o TUTOG TnC pnxavig dAAage kai Tnv Béon Tng
TINPE N UNXAVA TTEPIOTPEPOHEVOU KABOU Tou avamTuxOnke améd Tnv Meynadier
& Cie AG, otnv Zupixn, mou amoTeAei Tov TUTO TNG HNXAVAC TOU €XEl
EMKpATAOE!l onuepa otnv mpafn. O1 oUyxpoveg pnxavéc autoU Tou TUTOU
¢xouv pdpog 500 éwg 1500 Kg, kataAapupdvouv emipdveia damédou (1.0x2.0)
m., kai To Uyoc Tou¢ civar mepimou 1.50 m. Exouv tnv duvarétnta va
XpnoigotoloUv adpavhh He KOKko HéXpl kar 20 mm, Kai n Tapaywyn Toug
umopei va Eemepdoel To 10 m3/h. To KéaTOC Toug KupaiveTal améd 10.000 éwg
20.000 eupw.

Tic TeAeutaieg 2 OeKAETieG, N €10aAYWYR TWV XNUIKWY TPOOHIKTWY OTO
okupddepa €dwoe véa WwOnon othv TexvikA. H duvarétnta emitaxuvong tng
TASNG KAl OKARPUVONG TOU OKUPodEUAToC A TNG avdmTuéng TnG avtoxhc A h
av€non Tng TPOOPUONG K.d., Aoav 10XUPd TTAEOVEKTAUATA Yid ThV TEXVIKA Adyw
ThG eUONC TWV Epywv Tou expnhaidomolciTo. O1 duvaTdTNTEG AUTEG £TTETPEYAY
Tnv avdmtuén the peBO6dou ThG uypdc avdui§ng othv omoia To vepd dev
TpooTiOeTal TAéov OTO dakpo@Uaoio aAAd oTo piypa. H péBodoc auth
TpWTOEHPavioThke Thv dekaeTia Tou 70, kal pe TV e§dmAwon Twv XNHIKWY
TpoolikTwy h e€EAIEAR ThG ATav paydaia.

TToid amé Tic dUo peBOdoug civar kaAUTepn; TToid eivar kaAUTepo, To
katoaPidl A n mévoa; E€aptdrar amé Tnv mepimTwon. ZAUepd, oTa umdyeld
épya, n péBodo¢ ThG uypdc avduiéng civar kupiapxn kai avraywviletar Thv
péBodo Tne Enpdc avapiéng oc apkeTéC dAAec mepimTwoelc. Opwe oe épya
ETMOKEUWY Kal evioxUoswv h péBodo¢ The Enpdc avduiéng e€akoAouBei va
gival yakpdv mpwTn.

2.1.3 MéBodoi TTapaywyng

O1 ouvhBeic péBodol mapaywync E.Z. givar n Enpd kai h uypd péBodoc.
AAAec péBodol Tou Ppiokovral uTd avamTuén K dev xpnoidoToloUvTal cuxvd,
omw¢ h péBodoc OaAduou acpoaTtpoPidou (pPiaing avaméng), / péBodog
KUAIOpevou TUTou, dev axoAidlovTal oTnv TtapoUaa €kBeon.

2Th péBodo Enpac avam€ng To TOINEVTO Kal Ta adpavh avapiyviovral ev
Enpw Kar To piyua elodyetal oe pia €18Ikd yi' auté To OKOTO oxediaodévh
pnxavhh  (unxavh avauméng kar mpowOnong). To pHiypa pTopei va TePIEXEL
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TPO0oOeTA K iveg R ouvduaopo kai Twy dUo. H mpowOnon Tou piyuarog yiverai
He Th PonBeia memieauévou aépa ato cwAnva d1avodng Kai oTn ouvéxeld aTo
akpo@ualo. 2Tnv €icod0 TOU AKPOWYUGiou gival TIPOCAPHOOUEVO TO AKPO HIAG
TAPOXNC VEPOU, TIOU eAEyXETAl ATTO TO XEIPIOTH. ATIO €KEi TO vePO elodyeTal
He Tieon oTo akpowUolo Kal avaplyvuetalr e Ta dAAa ouotartikd. TéAog To
UVAIKO ekToeleTal amd To akpopUaio He peydAn TaxUTnTa TPog Thv emipdveld
pdaonc. Zto Zxnua 2.1.5 mapouadidletar pia oxnpaTikA avamapdoTtach Hidg
TUTIKAG d1aTtang ThG TTapamdvw £yKaTdoTaong.

2.Th péBodo uypdac avam€ng, apxikd avauiyviovrar TARpwS Ta adpavh, To
TOIMEVTO, KAl TO VEPO KAl TO HiyHa eiodyeTal o€ pia €101ka oxediaopévn gnxavn
(unxavh avduiénc kar mpowOnong). H mpowbdnon Tou piypato¢ Tpog TO
akpo@Uolo YiveTadl €iTe TveupdTikd OmMw¢ Kai othv Enpd avdauién eite
ouvnBéoTepa pe dvrAnon. Ekei pooTiOeTal KATOIO ETITAXUVTIKO UAIKO, eV
TPOOOETOC TEMIEOUEVOC AépAC TTOU €10dyeTal OTO dakpogUalo aufdvel Tnv
TaxuTnTa Kai PeATiwvel Tn diadikacia eKTOEeuong TOU akoAouBkei.

Omnwe kai oth &npd avdauién To piypa pmopei va mepiéxel iveg R dAAa
TPO0oOETA UAIKA.
Mnxavi avaméng &
rpowOnong

ZwhAAvag Enpou piyparog
20 ~ 500 m

AKpo@uaio
“
Mpapun aépa \ L Y
il -___-
Yypé uivua
e
T ) 2 WAAvag vepoU UTO Tricon
TTapoxn vepoU

ZxhApa 2.1.5 : Tumkh eykatdotaon yia thv Enpd péBodo (ACI Com.506,
1990)

Av B¢Aape va ouykpivoupe TiI¢ dUo di1adikacie¢ mapaywync eKToEeudpevou
OoKUpodépaTog Ba pmopoUoape va TapdaThphooupe Ta eEAC:

27hv E€npa péB0do o £AeyxXoC TNC TOOOTNTAC TOU vepoU avduiéng viverai
0TO akpoUO10 EUTTEIPIKA ATTO TO XEIPIOTH, £€TOI WOTE va umtdpxel h duvaToTnTa
TPOOAPHOYNC OTIC avd Tdod oTIYHA O1dPopETIKEC OUVONRKEC Tou épyou. To
OKUpOdela atmmoKTd UYnAOTEPEC avToxXEC amod OTI He Thv uypd avduién kai
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pdAioTa o€ HiIkpd Xpovikod didoThua. Emiong o e€omAiopog civar katdAAnAog via
XpAon oc peydAeg amootdoeic amd Th Oéon eykardoTtaong (Héxpt 150 m), evw
TO KOOTOG TNG OUVOAIKAG eykaTtdotaong Oev eival 181aiTepa uynAd, kai eivai
TOAU XaunAdTEPO amod To avTioToixo KOATOC ThG uypdg diadikaaiac.

2Thv uypd péBodo n moodTNTA vePOU €AEyXETAI OTOV AVAUIKTAPA OTOTE
HTTopei va HeTpdTal emakpIPpwe, Kal uttdpxel HeyaAUTepn eyyunaon yia Th TARpn
avdmén Tou vepoU pe Ta dAAa ouoTtatikd. Otav xpnoigomolcitar n uypd
d1adikacia n okovn Kai To TOIPEVTO Tou d1dPeUyouv TPpoC To TepiPdAAovTa
XWpo cival onpavTikd peiwpéva oe oUykpion pe OTi oudpaiver atnv Enpd
diadikagia. I autd n TeXVIKA auTh civai 181aiTepa KATAAANAN yia XWpeoug Trou
Oev aepifovral EMAPKWG OTWG T.X. OTN KATAOKEUR UTOyEiwv Epywv
(onpdyywv KAT.).

A€iCel TavTwce va emionuavOei 0TI TelpapaTikd amoTeAéopaTa evog HeydAou
ap1Bpovu dokipwyv (ACI Com.506, 1990) kai (Apitoog, 2000, 2001) eixvouv
oTI oTnv mepimTwon Enpdc avapiéng, n diatunTikA avtoxh Tng diemipdveiag
eKTOEEUOUEVOU OKUpOJEUATOG-TTaAdioU aoToixeiou eival umepditAdola Tng
avTioToixng avroxnc via uypd avamén. Emiong onueiwvetal 6TI To KOOTOG
TWV UAIKWV Tdpaywyng evoc m>  ekToEcubUEVOU OKUpodépdaTog  eival
ONUAvTIKA HIKPOTEPO OTNV TEPITMTWON TG Uypdc diadikaciag emeldn TOTE TO
avakAwpevo (Kai oUVETTWGE AXpnoTo) UAIKG €ival AilydTepo.

Ev katakAegidi ouykpivovTac ouvoAikd Ti¢ dUo peBoOdoug viveTal gavepod OTI
ot £pya EMIOKEUWV Kal evioxUoewv n Enpd péBodog ev YEVel TTAEOVEKTEI
oagwe évavTi ThG Vypdg.

2.1.4 Anaitioeic TTpoownikoU kai E§omAiopol

To TeEXVIKO TPOOWTIKO TTou Ba aoxoAnBei pe Thv €pappoyR ThG HeBOdou
mpémel va éxel amodedelydévn eUTelpia, o€ £pyd €MIOKEUWY Kdl eVIOXUOEWV
Tou TrepieAduPavav epyaciec pe ekTofeudpevo okupddepa. TTpiv Thv évapén
TWV €pyaciwy, To ouvepyeio Tou Oa acxoAnOsei pe TiIc emeppdocic autoU Toug
gidoug, eival okOTIPO va eKTeAei doKipaoTIkh ekT6Eeuon E.Z., amd Tnv omoia
Oa mioToTOIEITAI N 1IKAVOTNTA TOU TIPOOWTIKOU Kal €101KOTEPA TOU XEIPIOTA
TOU dkpouaiou yia Thv évTexvn ekTéAeon Tng epyaoiac. £2¢ odnyog yia Tnv
Tapamdvw TIGTOTI0INGN UTTOPEI va XPNOIHOTIoIEiTAI N OXETIKA odnyia Tou ACT
(ACT Com.506, 1991).

O efomAiopoc Tov oToio mpémel va 31aBETel To ouvepyeio yia Thv dpTid
eKTEAEON TG epyaciag e€apTtdral amd Tnv péBodo mou Ba xpnoipomoindsei yia
Tnv Tapaywyn Tou E.Z.

o Otvav cpapudéletar h péBodoc uypdc avaméng o Pacikdc €€oTAIoHOC
mepiAappdver:

- Mnxavi avauiéng (av To piypa mapaokeud{eTal oTo epyoTdéio)

- AvTAia Kal WARVEC TTpowBNang uypoU HiypaTog Kal akpo@Uoio eKTOEeuong

31



- AEpPOOUUTIIEOTA HE OUPTIEOTIKA 1IKavoThTa (Ticon AciToupyiag) The Tafewc
Twv 700 Kpa. H 1kavéTnTa Mapoxnc aépa Ba mpémel va eivalr TouAdxioTov
1,5 m® aépa/min yia k@@ m® E.Z./hr.

« Otvav cpappoletar n péBodoc &npac avamgéng o Pacikdc €EoTAIoHOC

mepiAappdver:

- Mnxavh &npdg avduiéng, ocwAAvec mpowbdnong Tou UAIKOU Kai Tou
vepoU Kal akpopualo ekTocuonc.

- A€pOCUUTIIEDTA HE EAAXIOTN OUMTIIECTIKA IkavoTnTa (P):

P=200+2 5(1+2h) (KPa, m),

omou | To pAKOC Tou owAAva TpowBNnang Tou UAIKoU (TTou dev TipéTrel va

givalr pikpoTepo amd 20 m) kar h n péyiotn diagopd Uyoug TnG Béong

ekTOEcuong amd Thv B£on ToU AEPOCUUTIIEDTH .

H opilévTia amdéoTaon akpoguaiou Kai pnxavAic avduiéng dev mpémel va

Eemepva Ta 500 m ev n péyioTtn diagopd Uyoug eivar 100 m.

H taxutnta mpowBnong Tou {npoU UAIKOU aTov OWAARva TpETEl va €ival TG

Taewc 40-60 m/sec kal h Tmieon Tou vepoU 0To akpo@UaIo TIPETEN va gival

peTalu 400 ka1 4000 KPa.

27ov TTivaka 2.1.1 mapouaidlovTai, avdhoya pe TIC AMAITACEIC TTAPAYWYAC

E.Z., ol amaiThoeig Tapoxh¢ aépa Kail n ouvioTwuevh dIAUETPOC ToU GwARva

TPoWwONoNG Kai Tou akpo@UOIoU, TIPOKEIMEVOU va €MITEUXOei n emOuunTn

TaxuThta ekTocuonc.

Arait. TTapaywyn E.Z. ATaITAOEIC TTAPOXNAC ZUVIOTWHEVN ECWTEPIKA
(m3/hr) nemeopévou aépa (m*/min) SIAPETPOC CWARVWY Kal
akpoyuaiou (mm)

1 3 25

2 4-5 32

4 8-10 40

6 12-14 50

9 17-20 65

TTivakag 2.1.1: Amaithoeig e€omAiapol Enpdcg avauiEng (EFNARC, 1999a)

H 1kavoTnTa TapoxAC TemMieopévou aépd TOU AEPOCUUTIIECTA OUVIGTATAl vd
Eemepvd TouAdxioTov katd 50% TIC KATA TTEPITTTWON ATTAITACEIC.

2.1.5 Z0vBeon kai Avamén Miyparog

a) ZuvBeson Miyuaroc

H kokkopeTpikp O1apdBuion Tou pdiypato¢ Twv adpavwyv Tou Ba
xpnoigotoinBei mpémel va sivar olPpwvn He Ta 6pia Tou TpodiaypdgovTal
oThv HeAétTn oUvBeong. H oUvBeon Tou ekTocudpEVOU OKUPOBENATOC
akoAouBcei avTioToIXoug Kavoveg He auToUC Tou 10XUOUV yid To oUUPATIKO
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€yxuto okupodepa. To piypa emAéyeTal He PEYIoTo KOKKO TTou dev emepvd Ta
12 mm evW) 1o KAdopa Twv adpavwyv pe KOKKo HeyaAUTepo amdé 8 mm dev
mipémel gival peyaAUtepo améd 10%. EmimpooBéTwe, To piypa Twv adpaviwv
TPETEl va PpioKeTal eVTOC TNG OKlAopévng TePIoXNG Tou diaypdupaTog Tou
mipoteivetal ané tnv EFNARC otnv Zxhpa 2.1.6 (EFNARC, 1996). Otav
xpnoigotoleitTar n TeEXVIKA TG &nphc avduiéng To avwrepo TUAMA TG
Tapanmdvw TeEPIOXNC €ival KaTtaAAnAoTepo evw n mpolypavon Twv adpavuv
oulpdAAel oTnv opaAdTEPN Poh Tou UAIKOU Kai peiwon The aokovng. TTaviwe n
PUOIKA Uypddia Twv adpaviv TpéTel va cival HIKkpoTepn amnéd 6% Tou Pdpouc
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2xhda 2.1.6: Opia KoKKoUeTpIKAG S1apdBuionge adpavwyv vyia xphon
ekToeuopevo okupodepa (EFNARC, 1996)

2TV mePITMTWON Tou IvoTtAiopévou E.Z. To PAKOC TwV vV dev TIpETel va
Eemepvd Ta BO mm kai 1o 0.7 TG €0WTEPIKAG BIAUETPOU TWV CWARVWY TTOU
XpnoigotoloUvTal, €KTOC av amodeixOei amd em TOMOU JOKIPEC OTI dev
dnuiovpyeitar TpopAnua otnv ekTdcuan kai didoTpwaon Tou UAIKoU. To €idog
Kdl n mogoTNTd TWV IVWV TIPpoPAETTETAl amod TnV HeAéTn olvBeong. ZThv
MEPIMTTWON TOU  XpholdoTroloUvTal ive¢ amd XdAupa ©Oa mpémer va
IkavoTroloUvTal ol amaithoeic A.S.T.M. 820. To ouvioTwevo HAKOG
XaAUPdivwy viov gival 25-35 mm. EAAciyer oxeTIkAG Tpodiaypaghc Ta
KpIThApla diatumtvovTtal Tipiv Thv évapén ThG OXETIKAC epyaciagc amd Tnv
emipAeyn.

2Thv mapdokeun Tou E.Z. w¢ mp6aBeTa pmopolUv va XphoipomoinBoulv:
IMTAeEVN TEéPpad, oKwpia uyikapivwy, ofecidia Tou TUPITIOU Kal PeATIWTIKA
(6mwe emTAXUVTIKA TTAENG Kal OKAAPUVONG, TPOOUIKTA Yid Thv Meiwon A
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e€oudeTépwon TNG ouatoAnc Enpavong A yia avnon Thg TpoOYuONC,
B1§oTpomiKd TTPpOOUIKTA TTou epTodifouv To «kpépaopa» (Sagging) Tou UAIKOU,
K.d.), UTd TI¢ TpoUTroBEoeic TTou avagépovTal atnv map. 4.5 Tou K.T.Z.-97.
TTavtwg n mpPooBAKn IMTApevne TEéPPAg N OKwpiag uyikapivwy dev
emTpéneTal va umeppaivel To 30% Tou Pdpouc Tou KaBapoU ToIpEVTOU
(Portland) evw To avrioToixo épio yia Ta ofeidia mupiTiou civar 15%. Oi
EMTAXUVTEGC TAENG TPETMel va OUpdewvoUvV HeE  TIC AMAITACEIC TG
mpodiaypapic A.S.T.M. C1141.

B) Avauén Miyuaroc

e ()¢ eAdxioTn ToodTNTA TOIPEVTOU OTO Hiypa Bewpeital n tpoPAemopevn
otov K.T.Z.-97 [Y.TTIEX(.AE., 1997], avdhoya Kai pe TIG €I1IKOTEPEC
anaithoelg. TTavtwe dev emiTpémeTal va ivar HikpdTepn amé 300 Kg/m3.
EE' dAAou o Adyog vepoU mpog Taipévto (N/T) dev mipémel va Eemepvd To
0.55. Ta ouvnBéoTepa dpia Tou Adyou N/ T eivar 0.35 éwg 0.45 yia Thv
Enpd avauién kar 0.40 éwg 0.55 via thv uypd. O1 akpiPeic TooOTNTEC
vepoU Kal ToldévTou Tipémel va Tpoadiopiovral amd Thv HeEAETH
oUvBeong, avdAoya pe Thv amaitoUpevh OAITTTIKA avToxh (A kal amd dAAa
€101KOTEPA XAPAKTNPIOTIKA) ToU TeAIKOU TTIPOIOVTOC.
2Thv TEPIMTTWON TIOU XpnoipoTolciTal n uypd péBodog¢ avauiéng, o
TPoodIopIOUOC Twy avaAoyiwyv ouvBeong, avdAoya pe TNV ATAITOUHEVN
OMTITIKA avToxA, Umopei va vivel pe d1adikagieC aAVTIOTOIXEC HE AUTEC
TOU XPNOIHOTIoIoUVTAl Kdl yid To ouppdaTtiké avTAnoIdo okupodepd. 2To
uttoAoyiopo mpémel va AappdveTtal uT' oyn 0TI oTn Béon TPOOTTTWANG, TO
E.Z., éxe1 uYnAOTEPO TTOCOOTO TOIEVTOU KAl ASTTOKOKKWY adpavwy am’
oTI oThv Béon avapiéng emeldA Ta xovTpdTepa adpavh £Xouv UYNAGTEPO
T0000TO AVAKAWLEVOU UAIKOU.
2Thv  mepimTwon  The  &npdc peBddou  avauiEng, Tmpémel  vd
avayvwpigoupe, 0TI dgv  umdpxel Hia  TumoTmoingévn  diadikacia
Tpoadiopigdol Twv avaloyiwv ouvBeang. Mmopei mavTwg va paciorei
Kaveic, oTIc KaBiepwpéves apxéc Tng TexvoAoviagc Zkupodéparog
KaBW¢ Kal oTnV TIpoyevéOTePNn eUTTEIpia aTmd OXETIKA €pyd, OTIWG Yid
mapdadeiypa sivar Ta dedopéva OAITTTIKAC avToXAC Yid YVWOTEC auvOEéoelg
ToU €xouv TapaxOei oTo MapeABOv oe Tapopola épya amod To idio
ouvepyeio R Tov id10 XEIPIOTH, XpNoIdoTolwvTag idlou TUTTOU adpavn.
EAAciyer oxeTikwy dedopévwy, Hid dpXIKA XOVOPIKA EKTiUnon Twy
avahoyiwv oUvBeong Oa pmopoloe va yivel e Pdon Tov TrapakdTw
TTivaka 2.1.2 ouox£éTiong avToxh¢ Kail avaAoyiag TOIMEVTOU OTO WiyHa Kai
Bswpwvtac N/T = 0.40.
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fek TToodTnTa TOIPéVOU
(MPa) (Kg/m?3)

20 370

25 400

30 450

35 500

TTivakag 2.1.2:  Xovdpikh cuox£TIoN TTOOOTNTAC TOIPEVTOU Kal avToXhc E.Z.

Enpdg avapigng

Ma mapadeiypa, ac OswpnOei 0TI n amaiToUdevn XAPAKTNPIOTIKA avToxXn
gival fo = 25 MPa

TTpoekTiudral mukvéTnTa E.Z. 2300 Kg/m3

TTooéTnTa Toipévrou (TTiv. 2.1.2): 400 Kg/m?®

TToodThTa vepoU 0.40 x 400 = 160 Kg/m*

TToodTnTa adpavwy 2300 - 400 - 160 = 1740 Kg/m3

O1 moodTNTEC vePOU Kal TOIHEVTOU TeAIkd S10pOwvovTal avdAoya He Thv
EMPAVEIAKA Uypacia Twv adpavwy.

2tnv pipAioypagia (ACI Com.506, 1990), ouviordrar n empePpaiwon Tou
amoTeAéOUATOC TNG €TIAeyeioag apXIKWG oUvOeong pe OOKIUAOTIKA
ekTOfeuon mpiv TRV évapén ekTEAeong Tou épyou Kai h d16pOwon TG
epooov amaiTnOei.

Ta oTeped ouoTaTikA TOU MiypaTog TPETEl va HeTploUvTal ot pépn
Pdpouc Kai Ta vypd oe Hépn Pdpouc R dykou.

MéTtpnon Twyv adpavwy oe dyko emITpEMeTAl HOvo aThv Enph HEBodo Kai
yia HIKpAG omoudaioTnTac épya €' 6oov XapakTtnpiovral €Tol amd Th
HEAETN. ZThV TepiTWaOn auth Ba 1oxUouv Ta TTapakdTw:

H moooTtnTa Tou piypato¢ Oa avTigToixei ot aképaio dpiOud odkkwv
TOIHEVTOU.

Ta doxeia HeTpHhoswe TwV KAaopdTwy adpavwy Ba éxouv onpadeuTei ot
KatdAAnAo Uyoc¢ mou Ba TpokUyel, agoU ol TogdTNTEC KAAOUATWY Tou
TPWTOU avapiydatog {uyiaTouv Kal ToroBeTnBouv péoa ota doxeia.

H PpaBpovopnon kai o €éAeyxo¢ Twv doxeiwv HETPNONG TWV KAAOUATWY
adpavwy Ba vivetal kdOe wopd mou aAAdlel n mpoéAcuon Twy adpavwy
Kal ToUAdxIoTov Hia gopd Thv epdopdda.

KaBnuepiva Ba eAéyxetar n dupog yid amo@uyn OUCCWHATWOEWY, TTOU
pmopei va TpokaAéoel éva onpavTiké AdBo¢ oTIC e@appolopEveG
avaAoyieg.

Ta adpavi Ba peTploUvTal ye akpipeia + 3% Tou PAPOUC TOUG, TO TOIHEVTO

pe akpipeia + 2% Tou Pdpouc Tou, To vepd He akpipeia + 2% kai Ta
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TpdoOeTa pe akpipeia + 3% Tou Pdpouc A Tou GyKou Toug avdAoya av eivai
oe okovn R o popen uypoU. H péBodoc mapaokeUAC kai avduigéng mou
xpnoigotoicitar mpémel va eaopalilel Th duvaTdéTnTa €UKOAOU €AEyXoOU
TNG amaiToUpevng akpipeiag.

Ortav mpopAémeTal mpodilypavon Twv adpavuy, n emdpKeld TG EKTIMATaI

He évav emITOTIOU TIPOXEIPO €AcyX0 Onuioupyiagc «opwAou athv TtaAdun» .
Mikp mogoTnTa piydato¢ oupméleTal 1oxupd KAgivovtag Thv TaAdun.
Otav avoiyovTtag thv maAdun To Hiypa Bpuppatiletal oc d1aKpITA KOUPATIA,
n 8i0ypavon Oewpeital HIKpA. Av To UAIKO Tapapével oav aPpwhAo¢ nh
OpaveTal aAAd diatnpei To axhpa Tou, n di1lypavan sival IKavoToINTIKA. Av
n vypdcia amomAéveTal ato xépi TOTE n di10ypavon cival uttepPoAikA. 2¢
KdBe mepimTwon To ENpd avduiypa pe mpodilypvaon TpéTel va epappéleTal
000 To duvaTov yphyopdTepa.

Ta vAikd Tou E.Z. Ba pmaivouv oTov avapikTApa pe TIC avaAoyieg Tou
mpoPAémovTal otn MeAétn ZuvBéoewe. OTav epappdleTar h uyph avauién
ol avahoyieg vepoU Kai dupou diopOwvovTal avdAoyad pe Th QUOIKRA uypagia
Twv adpavuy.

Ta mpoécOeta mpémel va pmaivouv oec éva otddio Tng Oiadikaciag
Tapaywyn¢ KatdAAnAo yia Tov xpnoipotoloUpevo e€otAiond. EidikdTepa n
TPoaOnkn vy Ba Tpémel va kaBopileTal pe emToToU dokipéG. O iveg Ba
TPETEl vad TPOOTIOevral e TPOTO TETOIO WOTE va amo@eUyovTdl
ouoowpaTwpara, Onuioupyia opwAwv A KApyn Twv VWV Kal  va
e€aopahifeTar n opoidpopen Karavoui Tou¢ otn pala tou E.Z. KdBe
ouogowpdTwpa R opoiog vy Ba SiaxwpileTal A Ba amopakpUveTal amod To
avdauiypa, e katdAAnAa mpooappoopévn didtaén otov e§omAiond avduigng.
H diaran mpooBhkng vy Ba pmopei va puBpilel To pubud eloaywyng
TOUG WaTe va pnv dndioupyolvTdl Td avwTépw cugowpaTwuara i oPpwAiol.
H eiocaywyn Twy tpdéoBeTwy Ba yiveTtal e katdAAnAo e§omAiopd.

O xpoévog avauiéng Tou piyparog mpodiaypdeeTtal amd Tov KataokeuaoTh
Tou e€omAiopol avauéng kai mpémel va e€aopaAiler TARPh opoloyéveld
TOU TPOIOVTOC KAl KAAEG OUVOARKEG eKTOE euang.

O xpdévo¢ epyaocipdTnTac Tou Hiydatoc efaptdrtal amd TNV TEXVIKA
TAPAYWYNC Kal Ta €18IkOTepa TpoaOeTa mou xpnoidomoioUvTal. OTtav
epappoletar n Enpd péBodog, n ekTdfeuon piac palac okupodEPATOC
TPEMel va oAoKAnpuwvetal evro¢ oapavramévre (45) Aemtwv amé Thv
apXIKR avdpién Twyv UVAIKWY ThG eVl 0e OUVOAKEG UYhAWYV Beppokpaaiwyv
mepiPdAAovToc 0 xpdvog autdc mepilopiletal oe 15 Aemrd (ACI Com.506,
1995). Ze& dAAn mepimTwon To Hiyua A To UTOAeigud Tou mpémel va
aTmoppPITITETAl. AUTOC O XPOVIKOG TTEPIOPIOUOC HTTOpEi va HEIwWBEei Pe Xphon
mPoaOeTWY eAéyxou Tng evuddrwong, Kai dev  TepiAaupdvel  Ta
ouoKeuaopéva avapiypdéva UAIKA eKTOC Kal av €xouv mpodivypavBei . Otav
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epappoleTal n vypd HéEBodoc¢ Ta Tapamdvw Xpovikd mepiBwpia av§dvovrai
oc gvevAvTa Aemttd (90). Ze KABe TrepiMTWON TO OUVTOUOTEPO €ival Kail To
KaAUTEPO.

2.1.6 TpocToipacia Emepaveiac Aidotpwone

H emedvela mdvw otnv omoia Oa cgappootei To E.Z. mpémer va
TpoeToIddleTal Kal va mpooTaTeleTal Katd Th didpkela TN ekToeuang. Ta
UAIKA Tou Tnv Siapoppuivouv kai Ba épBouv oe emagh pe To E.Z. mpémer va
gival oTeped, MUKVAC OOPAC Kal va pn dovolUvTalr Katd Tn O1dpKeld TNng
ekTofeuonc. H mpoeToipacia TnG em@dvelac mavw oThv omoia Oa yivel h
ekTocuon e€aptaral amd Tov TUTO Tou dopikoU UAIKOU ThG Kal EKTEAEITAI WG
akoAoUBwcg:

a) Emipavera Zrypodéparog

O1 diadikacie¢ TmpoeTOIPACiAG ETMIQAvEIAC OKUPOOEUATOC TIPETEl vd
e€aopaAifouv éva oTeped umopabpo, To omoio Ba £xel TNV 1KAvOThTA vd
avanTUfel emapkh MpooQuUon Kail oUvdeon HE To EKTOEEUOHEVO OKUPOdEN.
Omou umdpxel Opauvopévo R oc HeydAn EKTaon pnypdatwpévo R o0abpod
oKUpOdepa, auté Ba amopakpUveTal evreAwg. Emiong ©a amopakplveTal 61010
THAHA okupodépaTocg éxel MpoaPAnOei pe emipAaPpeic xnuikég ouaieg, Addia n
vpdooa. H diadikacia mpoeToigaciac TnG emipdveiac okupodéparog, Tdvw
othv omoia Ba yivel n ekt6euon, e€apTdTal amd To MPoPAeTOPEVO ATd TNV
HEAETN amaiToUpevo PdBoc¢ ekTpdxuvong. Edv dev avagpépetar diagopeTikd
oTnv HeAETNn, o1 péBodol ToU ETITPETMETAI vd Xphnolpomoin@olv egival n
udpoPoAn, n appoPoAn Kai n XxpAon agpoéopupac TOAAATTARG KEQAANG
(acpoparadkovo). Aiadikaciec ekTpdxuvong ThC emigpdveldc pdong pe
XEIPOVAKTIKEC HEOOSOUC 1GXUPAC TOTIKAG KpolUong OTwG, T.X. TeAéKNUA N
XPAon agpupioU Kal KaAepioU mpémel va amogelyovTal, emeidn N ouvdgeld TTou
Tpoopépouv civar pikph. Alo givar Kupiwg o1 Adyor ThG pelwpévng ouvdgeiac.
O mpwTo¢ cival 0TI He AUTEG TIC TEXVIKEC eival TOAU dUokoAo K adlvarto va
eMITEUXOEI ekTpdxuvon oTo oUvoAo Tng emigdvelac pdong (emeidh kdmola
TUAMATa avamépeukTa dev Ba ekTpaxuvBouv). O 3eUTepog Adyog eivar OTI
dnpioupyoUVTal HIKPOPNYHATWOEIC AKPIPWGS KATW amd Tnv mpoeToipalopevn
EMPAVEId Ol OTTOIEC TPOKAAOUV Heiwaon TG ouvdeeldg Kai emiTaxUvouv Thv
eKONAWON daTeAsiv Kal eAaTTwudtwy otnv meplox. Epdoov o1 ouvBnkeg
epyaciac To emTPETMOUV  OUVIOTATAI N XpAon TnG UdpoPoAnc  kard
TPOTEPAIOTNTA Kal £TETAl N Xphon ThG adpoPoAng. TTpiv Thv ekTofeuon Tou
okupodéparoc n em@dveia Ba kaBapiletar pe kabapd memieouévo aépa.
AKoAoUBWC To UPIoTdUevo okupodepa Ba uypaiveTal HéXpl KopeapoU He vepd
uTtd XapunAn micon (mieon 31kTUOU), XWPIic MKABATEIC vEPOU aTNV ETIQAVEID.
2.Tnv Teploxh eKTOE euang okupodéUaTog Tavw ae aTpwaon vedphc nAikiac (ox!
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peyaAUTepng améd epdopnvta dUo (72) wpeg amd Thv apXIKh THEN Tou) n
TpoeToIldacia Oa TepiopileTdl TNV ATTOPAKPUVON ETIQPAVEIAKWY gVXUOEWV
TOIMEVTOU, UAIKWY avamAdnong Kai dAAwv xaAapwv UAIkWy. H apxikh TAEn
HTTopEi va eAéyxeTal pe TRV €10aYWYR €vOC Kap@loU péoa oTh aTpwon Tou
vwToU E.Z.

B) Emipdvera Toixomoriac

lMa Tic em@dveieg Toixomoliag akoAouBoUvTal avTioToixeg diadikacieg He
auTéC TOU avagépOnkav TIPONYOUHEVWG Yid EMIQAVEIEC ATO OKUPOdENd,
oTtoxevUovrag oThv eaopdAion evog aTepeol uopabpou, To omoio Ba éxel Thv
IKAvOTNTA va avamTuel emapkh mpoéogpuon Kair ouvdeon pe To E.Z. Omou
umtdpxouv Opaucpéva K oe HeydAn éKTaon pnydatwpéva n 0aBpd TUAPATA
TolxoToliag, autd Ba amokaBioTartar katdAAnAa mpiv Thv e@appoyh Tou E.Z.
O1 appoi TnG ToIxomoliag eivar okomipgo va dieuplvovTtal  EKTOGC edv
TpoPAETTETAI dIAPYOPETIKA ATIO ThV HEAETN.

TTpiv Tn ekTdEeuon Tou okupodépatoc n emigdvela Oa kaBapileTal pe
kaBapd memieodévo aépa. AKoAoUBwC n Toixomolia ©a uypdaiveTrar HEXP!
KopeopoU.

v) Emipdvera XdAupa

Otav n ekt6fecuon yivetar oc oToixeia amd xdAupa (omAiopoUc R dAAa
XaAUPdiva oToixeia) , n  em@dveld Tou¢  TPémel va eivar kaBaph,
amaAAaypévn amd kdBe mpoaOeTo UAIKO (6TwC pivioyata, okoupid, Addia,
ypdooo, mdyo, UAIKO avamhdhong, xpwua), mou uUmopei va epmodioel Thv
avantuén Tng ouvdeeiag petall E.X. kai xdAupa. To UAIKO ThG avamhdnong
amod YEITOVIKEG TEPIOXEC TPETIEI VA ATIOUAKPUVETAI 000 €ival AKOUN VWO Kal
HaAako e PoUptoa n UBPOPOAR pe @povTida va pnv €mhpeacTei To OXETIKA
veapod UQIoTAPevo okupodepd. Aemttd xaAUPpdiva otoixeia n pdpdor omAiopoU
TPETTEI va OTEPEWVOVTAI HE aoPdAgild yid Thv ammo@uyn 00VAGEWE TOUG KATd Th
didpkela ThG ekTOEeuang, Tou pmopei va odnyAoel ge amwAegia tpdopuong h
KATApPEUON OTPWONG TOU VWTIOU OKUPOJEUATOC.

d) Empdvera KaAoumiiv

Ta kaAoUmia eival n Hévn Katnyopia emigavelwy umoPdbpou n otmoia dev
amaitei TRV avdmtuén avroxnc cuvdeeiac pe to E.Z. TTpiv Thv ekT6cuon Ba
amopakpUvovTal amé Ta KaAoUmia OAa Ta Eéva owpata (okAnpupévo
okupodepa, EUAa, xapTid, moAuoTepivh, KAT.). Av To KahoUm eival
vdatoamoppopnTikd TOTE ¢ciTe Ba diaPpéxeTal pHéEXpPl Kopeopou, €iTe Ba
xpnoigotolcital éva UAIKO Tou Ba dnpioupyei @pdypa oTnv amwAeia vepou
TPOC TO KaAoUTtI.
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E¢' 6oov xpnoipomolcital UAIKO amokOAAnoNng, autd dev emITPETETAI vd
epappoletal oc em@dveleg E.Z. mavw oTi¢c omoie¢ Oa ekTofeuBei embpevn
oTpwon, emeidh emnpedlel apvnTikd Thv avdmtuén ouvdegelag petal Twv
oTpwoewv. Edv mapathpnBci epgdvion TEToI0U UAIKOU OThV £TIPAVEId TIPETIEI
va e€aopahileTal kar va emipepaiivetal n amoddkpuvoh Tou. Emeidn n dpdon
TNG eKTOEEUONC Teivel va PETAKIVEI TA oUPPATIKA amoKoAANTIKA UAIKA (TUTTou
vaAakTwpaTo¢ K Aadiol) wlwvTag autd €ite kKatd Tnv emg@dvela ekTdéeuonc,
€iTE EVTOC TNC KUTTAPIKAG KUYEAOEIDOUC QOHNG TOU aToppopnTIKoU TUTIOU, Yid
To E.Z. ouvioTdTtadl h Xphon XNUIKWY amokoAANTIKWY UAIKWY R KAAuyn Tou
KaAoutioU pe moAuaiBevikd @UAAa Tipiv TRV évapén Tng ekToEeuoncg. To UAIKO
amokOAAnanc dev Ba agnvel Aekédec 18iWC yia TEAIKA sp@aveic em@aveisg.

Ta kaAoumia mpémel va ecival oTepewpéva pe dAopdAcia, woTe vd
amopelyeTal omoladAmoTe dovnon katd Tn didpkela The ekToeuang. O
oxed1AOUOC KAl N KATAOKEUR Tou KaAoutioU ©a mpopAémouv Th duvaroTnTa
01dYUYAC Tou aépa Kai Thv amopdkpuvaohn Tou UAIKoU ThG avamhdnong.

2.1.7 Ekré€euon Zkupodéparog

H ekT6Ecuon Tou oKUPOBEPATOC TTPETIEI VA YivETAI HE TETOIO TPOTIO WOTE TO
TeAIKO TIPOIOV va €Xel oUPTIAYR Kal TTUKVA OOWR, ETTAPKWG eTIKOAANWéEVN oThv
eM@Aveld Tou umoPpdBpou, 6Tou autod umdpxel. H mo1éTnTa Tou £Ti TOTOU
amoAauPavépevou okupodépatoc efaptdTar oe onuavtiké Pabud amé Tov
XEIPIOTA TOU aKpo@uaiou, Tov €AEyx0o TOU vepoU Kdl TOU ETITAXUVTIKOU
TPOOOETOU TOU HiyHATOC, ThV Tieon Tou aépd, ThV amdéoTdch TOU dKPOPuaiou
amd Thv mpoaPaAAdpevn emipdveld, Thv TaxlTnTa ££630U TWV UAIKWY améd To
akpo@Ua10 Kdal TIC TEXVIKEC XPROEWC Tou akpoyuaiou. EidikoTepa:

a) H Ttpoyodooia Tou UAIKoU Oa ceivar TéTola WoTe va ThpoUvTdl Ol
avaAoyieC Twv UAIKWY Tou TeAIKoU WiydaTog, va Unv umtdpxouv ed@pdéeic Tou
e€omAiopoV kai va diatnpeital pia otaBeph po Tou UAIKOU oTo akpowUalo.
Ortav n pon gival acuvexn¢ N HeTaPpaAAdpevng ToooTNTAC R OTAV O XEIPIOTAG
TOU akpopuaiou cmi@épel aAlAayéc oTnv ToooOTNTA TOU VeEPOU, TOTE TO
akpopUaio Ba kateuBUvel Th poR HAKPId amd Th Béon ekTOEeuong PEXP!I TNV
amokaTtdoTaon oTabepwyv auvonkwy UAIKoU Kai Tpowodoaiag.

p) H Beppokpaaia Tou piypatog mpiv TV eKTOEEUON Tou Kal h Ogppokpacia
Tou mepiPpdAAovTog XWwpou dev TpéTel va cival KATw amé 5°C A mavw amd
35°C. To ouvioTwyevo eUpo¢ Bepuokpaciac civar petall 10°C kai 25°C. Ta
Oeplokpaadieg Tou PpiokovTal EKTOC TOU CUVIOTWHEVOU €UPOUG dAAd eVTOC Tou
amodekToU amaiTeital N AAYn KatdAAnAwv pETPWY  TPOCAPHOYAC TNG
OeppoKpaciag TWv oUOTATIKWY TOU HiypaTog 6Twe n mpoBéppavon i mpoyuin
Twv adpavwyv A/kar Tou vepoU avdpi§ng h n BepUIkA TTpooTacia Tou XWwpou
epyaciac. Tia Ogppokpaciec mepIPAAAOVTOC €KTOC Tou amodeKkToU €UPOUC

39



epappolovtal avahdywe oi diataleic Twyv map. 12.8 kar 12.9 tou K.T.Z.-97
(Y.-TTE.X2.AE., 1997).

y) H Ttaxiutnta pe tnv omoia To UAIKG €€épxeTal amd To akpopUoio Kai n
amdoTAon Tou amd Thv emipdvela ekTocuong Oa mpémel va civar o1 PEATIOTEC,
woTe N oudmUKvwon TG €KToEeUOUEVNG OTPWONG Kai h Tpdopuoh aThv
EM@Aveld Tou umoPdBpou va peyigToToloUvVTAl Kadl h  avamhdnoh va
ehaxioTomoigital. H améoTraocn Tou akpowudiou amd Tnv TPooPaAlAduevn
em@aveia ouviotatar va civar getaly 0.5 m kar 1.0 m. H eAdxiotn kai nh
péyioTn emiTpemopevn amoataon civar 0.5 m kai 1.5 m avrioToixa.

8) H katelBuvon Tou akpoguadiou Kai The ekToeuong Oa civalr kard To
duvatoév KABeTn TPoC Thv  emipdveld eKTOEeuong, He OTOXO TNV
eAax10ToTTOINGN TOU avakAWwpevou UAIKoU (ZxAua 2.1.7).

ZxApa 2.1.7.: Zwotég Béoeig ekToeuong (ACI Com.506, 1990)

£) KdBe otpwon Oa dopcitar pe kareBuvon amd Ta KATWTEPA THAWATA
TPOC TA AVWTEPA Kdl 0 XEIPIOTAC Oa ouumAnpwvel To OUVOAIKO TIAX0C TNG
oTPWOoNG He eMAAANAEC KUKAIKEG R €AAEITTTIKEC KIVAGEIC TOU AKPOYUTiou
XWPIC KIVAOEIC UTTpo¢ - Tiow, o€ d1adoxIkd «mepdopara» (Zxhua 2.1.8).
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Eikova 2.1.8: O1 oTpwoeic oupmAnpwvovTal He eMAAANAEC HIKPEC KUKAIKEC R
eAAEITTITIKEC KIVAOEIC ToU akpoguaiou (ACT Com.506, 1990)

oT) Otav xpnaoipgomoicital n Enpd diadikacia, o EAeyxo¢ TNG TOOOTNTAG TOU
vepoU amod Tov XEIPIOTA, amaiTei 101KA ekmaideuan Kai epmelpia. MNa kaAuTepo
¢Aeyxo h Tticon Tou vepoU aTo akpowUaio Ba mpémel va {emepvd TNV Tieon Tou
aépa TouAdxiotov katd 100-200 kPa (ACI Com.506, 1990). TlpakTikd Oa
HTTopoUde Kaveic va eKTIUACEI 0TI N TOCOTNTA vEPOU gival owaTd emIAeypévn
o0Tav 10 UVAIKO @aiveTal eAappd yuaAioTepd. MeyaAUTepn moodTNTA TOU veEPOU
€XEl WC ouvémela TV aduvapia PEPoUC Tou UAIKOU va Trapdpeivel otnv Béon
OToU €KTOEEUTNKE XWPIC TO UAIKO va «Kpepde» A «KUAdel». AvTiOeTa o6Tav
XPNoIHoToleiTal HIKPATEPN TTOGOTNTA VEPOU TO UAIKO £X€El oKoUpd Kal appwdn
em@dveld Xwpic va yuaAilel. H pikph moadtnta vepoU (HIkpdTEPN aATd Thv
amaiToUpevn) dev Oa mpémel va OcwpnOei TTAEOVEKTNUA Yid TNV avToxXh €TTEIBN
o Adyoc N/T mpokUmTel peiwpévog. AvTiOeTa, €Xel WC OUVETEId TNV KaKA
OUUTIUKVWON Kal Thv Katd meploxéC ouaowpeuoh adpavwy, Tnv adlvapn
ouvdeon TWV OTPWOEWY, TNV KAKAC TTO10TNTAC TEAIKA £TTIQAVEIA KAl TEAIKA Thv
peiwpévn avroxh. Aciypata améd epyacie¢ ekTofcudpeEVOU okupodEéUaToC oTh
mpdén £deifav 0TI To ouvhOEéoTepo ag@dApa ToUu XEIPIOTA OTNV EKTIUNON TNG
TO00OTNTAC TOU vePOU, PpiokeTal mPo¢ Thv TAeupd TnG €mIAOYRG AlyoTepou
vepoU. H ouvhABng emBupnTth peuaToTNTA ETITUYXAVETAI VI TIHEC KABIONG Tou
UAIkoU peTall 35 kai 75 mm.

0) XZe¢ kdBe mépaoya R avd otpwon dev TpEMeEl va ToToBeTeiTal
TEPIOTOTEPO UAIKO ATTO AUTO TTOU UTTOpEi va TTPoOoKoAANOei e aogpdAsia xwpic
va TapoucidleTal mapapdépewon Adyw oAigOnong Tou R xaAdpwaon Tng
otpwong. O xelpIoTAG Ba TpéTel va €Xel TAVTA Tov EAEYXO TOU £QApHOTIHOU
TAXoUG Tou UAIKOU Kal va pnv umepPaivel autd Ta opia. To mdxo¢ kdOe
oTpwong E.Z. (6Tav dev xpnoipomololvTdl eMITAXUVTEC THAENC), ouvioTdTal va
gival TéTolo Waore:

a) Orav mepihappdvovTal omAiopoi va KaAUmTovtal ol pdpdol ToUAdxIoTov
katd 10 mm oe oTpwoeic opoehc kai 20 mm oe KATAKOPUYEC OTPWOEIG.
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TTavtwe e€akoAouBolv va 1oxUouv o1 diatdéeic Tou EKQZ 2000
(Y.TTE.X2.AE., 2000) yia TiI¢ eAdXI10TEC ETIKAAUYEIC OTTAIOUWV.
p) Orav dev mepiAaupdvovral oTrAIGHOI:
max 30 mm oe oTPWaEIC 0POPAS
max B0 mm oe KaTakoOpPUYEC OTPWOEIC
KaBe mp6aBeTn atpwon E.Z. ektofeleTal 6Tav n mponyoUpevn £XEl ATTOKTAOEI
IKAVOTIOINTIKA avToxh. Xe& Oeppokpaoicc mepiPpdAAovtoc yUpw oToug 20°C,
otav dev XpholpomoloUvTal €MITAXUVTEC TAENG O XPOVOC AvApOVAG Yid Thv
OKUP0B£ETNON ThG TTOHEVNG OoTpwong civar peTall 3 kai 5 wpec.

n) MeydAeg KoIAOTNTEC, OTThAQIWOEIC R pAYHATA TNG £MIPAvEIag EKTOEeuang
mpémel va yepifouv TPooeKTIKA pe E.Z. mpiv Thv e€@aployR TNG KUpiag
oTpPWONG.

©) Egpdoov umtdpxouv £OWTEPIKEC Yywvieg oTnv emigdvela didoTpwaong R
YEVIKA 0t TEPIOXEC ETMIPPETEIC oTnv Tayideuoh UAIKoU avamhdnong n
ekTocuon Oa apxilel amd ekei Kkal To PETWTO epyaciac Oa amopakpUveTal

TAvTa pe KATd PAKOC KAion amd autéc Tic meploxéc (Zxhupa 2.1.9) (ACI
Com.506, 1990).

A oA
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TeAiké Brapa EkTéEcuong

ZxApa 2.1.9: KatdAAnAn diadikacia ekTofeuong oe cowTepikéG ywvieg (ACT
Com.506, 1990)

1) Otav epappdéletal povh oTpwon peydhou mtdxoug (TTdvw améd 150 mm) Ba
e@appoleTal TEXVIKA EKTOEEUONC TUTTOU «pAuTTac» KATtd Thv oToia n oTpwaon
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dopciTal ge pia ywvia Kopupng Trepitou 45° n omoia emITpéTEl 0TO UAIKO ThG
avamhdnong va KuAdel pog Ta é§w (Zxhua 2.1.10) (ACI Com.506, 1990).

nepimov 45° 2 =

ZxApa 2.1.10: ZuvioTwpevog TpoOmog ekTdEeuong yia peydAa maxn (ACI
Com.506, 1990)

1a) Otav n ekTo6euan yivetalr mapouaia pdpdwv oTAiopoU, ouvioTdTdl vd
HEIWVETAI N ATTOOTACNH TOU AKPOWYUGioU amd Thv €MIQPAVEIA Kal va €TIAEYETAI
eAa@pd amokAion TNC ywviag ekToeuong amd Thv opOR WaoTe To oKUPOdEpa va
TEPVA KaAl vd OUyKpdTeiTal miow amd Tic pdpdouc. ETol yia opildvTieg
pdpdouc n ekTdfecuon mpémel va yivetar amd oTdOun Aiyo XapnAotepa R
UYNAGTEPA amé auThv ThG avTtioToixng pdapdou, evw yia KaTtakopupec pdpdouc
Aivo apioTepdTepa n de16Tepa. OTav n déoun ouvavTd dUo aTpwoeI oTAIgHOU
Ta TpoPAAUATa evTeivovTdl Kal HAAIOTA aKOUa TTEPICOOTEPO OTAV Ol OTTAIGHOI
givar TUKvoi. ZTnv TmepimTwaon Umapéng omAiopoU o€ peydAou TAXOUG
diatopég, otov efommAiond Oa mepiAaupdvetar didtaln memieouévou aipa R
Hnxavh avappopnong, nh omoia Ba emITPETEl OTO XEIPIGTA TNG vad dkoAouBei To
XEIPIOTA TOU AKPOYUOioU Kdl va dmopakpUvel dpéows KABe UAIKO avamndnong
Tou mBavév va cugowpeUeTdl TTiow aTtd Tov OTTAIOHO.

‘OTav 10 okUp6depa ekToEeUETAI TTPOC TOV OTTAIONO, TO HETWTIO TNG pdPpdou
Oa mpémel va mapapével kaBapd Xwpi¢ TPookOAAnon okupodéparog, To d¢
eKTOEEUOUEVO UAIKO Tpémel va péel yUpw Kai Tiow amé TI¢ pdpdoug,
ONHIoUpYWVTAG £TOI évd OUUTIUKVWHEVO OKUPOdepd Tiow amoé autég. Omwg
umopei va mapaTtnpnBei otnv Zxnua 2.1.11, n emkdAAnon okupodépaTog oTo
HéETWTO TNG pdpdou, eival n amapxh Onpioupyid¢ ACUUTTUKVWTNG TTEPIOXNAC
Tiow amod Tnv pdpdo Kal w¢ €k ToUTou amoTeAei £vdei§n AavBaouévou TpdTTou
ekTofeuonc. Tia TNV amoQuyn KEVWV A ACUUTIUKVWTWY TTEPIOXWY TTiow amod
pdpdouc omAiopoU, amaiTeital kat' eAdxioTov éva kevo 20 mm miow amod TIg
pdpdouc yia va umtdp el n duvaTdTnTa YKIPWTIGUOU Toug oTo E.Z.
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2xhua 2.1.11: Ekt6cuon mapouagia omAiopoU (ACT Com.506, 1990)

lMa Tov id10 Adyo ouvioTdTar n amopuyn xphong IvotmAiopévou E.Z. pe
XAaAUPBIveg iveg 6Tav oThv ekTofeudpevn oTpwan eykipwrifovtar pdpdol
omAiggoU. XaAUPdiveg iveg¢ HToOpoUV va XphoipotoinBoUv OTav viverai
ekToeuon oc oTpwoelc €€w amd pdPdouc omAiopoU. Av amd Thv HEAETN
TpoPAETTETAI N XPHoNn IVOTTAIOHEVOU OKUPodEpaToG Trou eykipwTiouv papdoug
oTrAioloU Ba mpémel va yivel 101aiTepn TEXVIKA TTpodiaypdgn yid Thy eKTEAEDN
NG ekTOEELONG.

ip) Ta Tnv kaBodAynon otnv diapdpewaon Twy guBUYpPAUpIWY UTTopoUV vd
xpnoigotoloUvTal odnyoi amé AemTd oUppata Ta omoia dev emnpedlouv Thv
diadikacia Tng ekTdfeuonc. Ta oUppata autd TPETEl vad €XOUV  UYNAR
ePeAKUOTIKA avTtoxhf, diduetpo 0.8 A 1 mm, kai TomoBOetoUvtal (o@iIXTd
TEVTWUEVA) OTIC YWVieC, OTIC TPOPOoAEC Twv dlATOPWY Kal gt emimedeg
emedveieg og draoThpara cuvhBweg 0.6 éwg 1m.

lMa tnv kaBodnynon otnv diapdpewaon KAUTUAWY €TTipaveiwy, Hmopolv va
xpnoigotoloUvTal XaAupdivec pdpdoi diagéTpou 6mm o1 oTroie¢ Ba KAumToVTal
oThv amaiToUHevn KAUTUAGTNTA Kal Ba oTepewvovTal KaTdAAnAa. Emiong civai
duvaTov va xphaipomoinBolv EUAIva thxdkia pe diaotdoeig Tng Tdfewg 25 x
50 mm mou B©a ocuvdéovTal pe Tpapépoec avd 0.6 €éwg 1 m.

1y) Tia kaBodAynon otnv diaudéppwon Tou TTPOPAETTOHEVOU ATTO ThV HEAETN
TAxXoug TPETEl va XphaoioTroloUvTal €181kd aToixeia Tou TpooappolovTal oTIG



amaITAoEIC KAOe €I0IKAC TTEPITTTWONG £pApHOYNG. Ta aToixeia auTtd ptopei va
gival HeTpNTEC R aviXveuTég PABouc.

)¢ peTpnTéc PABoUC xpnoIdoTIoIoUVTAl HIKPOi HETAAAIKOI A TTAAOTIKOI BEIKTEC
TIOU TIPOOKOAAWVTAI A eyKaBIOTWVTAlI KAOeTA aTnv emipdveld eKTOEuong e
KaTdAAnAa diaoThpara kai Uyn. Aivouv éva eykateoTnpévo odnyd Tou TtdxXoug
Tou E.Z., TomoBeTnuévol akpipwe KATwW amdé Thv TeAlkd diapoppolpevn
em@dveld ThNG OTPWONG Kal gykaTdAeimovral péoa otn oTpwon umd Tnv
TpoUmoOeon 6T dev emnpedlouv dpvnTIKA Td XAPAKTNPIOTIKA TG OTPWONG.
Avixveutéc PdBouc civar ouvRBwcg Aemtéc pdpdor R aidnpd oUppara
KAaTdAAnANnG diapéTpou, Ta omoia £xouv onpadeuTei He evdceifeic Taxoug yia To
E.Z. kai xpnoipomoioUvTar 6ToU UTIdpXeEl HEYAAUTEPO €UPOC avoxwv oTIC
amaITACEIC TG TEAIKAG eTmigdveldg Kai eival amodeKTh h Uttapn avTioToixwy
oTwv oTh dnpioupyoUpevn atpwan. O1 avixveuTég elodyovTal oto E.Z. péxpl
To UTTOPaBpo, kaTaypdgpovTag To Pabog.

18) Otav oTapgatrd nh ekTdfeuon, o XeIPIOTAC OIAKOTTEl TPWTA ThV
Tpopodooia Tou UAIKoU, Kkai Otav TAéov o aépa¢ ekTofeUeTar kabapdg,
OIaKOTITETAI N TTAPOXN VEPOU Kal TEAOC n TTApoxh Tou aépa.

1€) H mepioxh TOoU HETWTOU epyaciac TpEMEl va TpooTATeUETAlI HE
KaTdAAnAa péoa 0mweg T.X. TETAoUATd, Yida va e€aoc@aAioToUv oUVOAKEC KAANRG
ekToeuonc (Xwpic emippoh amd TIC KaAIPIKEC OUVONKeC), aAAd Kai yia va
TPOOTATEUTOUV 01 YEITOVIKEG TrEPIOXEC ATO TA UAIKA avamndnong, Th okovh,
KATT.

2.1.8 Aiapéppwon TeAikic Emipaveiac

lMa tnv diapdpewon TnG TeAIKAC emipdvelag amopakpUvovTal Ta ocwpaTtidia
TOU €XOUV TIPOOKOAANOEi avemapkwg, pe XpAon HIAC HAAAKAG TTAAOTIKAG
PoUpToac o6tav Oa éxel apxioel n apXikh OkKAApuvon ThG weudo-TAENG
ouvhBw¢ pia éwg dUo Wpeg PeTd Thv ekTdEcuon. AmayopeleTal oladATOTE
gpyacia mou pmopei va diatapalel Tov 10T6 Tou E.Z., mépav ThG avwTépw,
omwc¢ TRXIdoua, agaipeon odnywy, ahkgddiaopa, yia didotnda 48 wpwv peTd
TNV ekTOEUON.

Otav amd Tnv PeAéTn TPoPAETTETAI «TEAIKA €MiOTpWON» yid TNV KAAuyn
TWV KUHATIOUWY A TWV KEVWY TRG APXIKAC ETTIPAVEIAC TTOU TIPOEKUYE ATTO ThV
ekTofeuon A yvia va doBci o emBUUNTOC e€WTEPIKOC XPWHATIOUOC K yid va
KaAu@BoUv Ta ixvn Iviv aThv TrepimTwaon Tou IvomAiogévou E.Z., n olvBeon
mepiAaupdvel TEPICOOTEPO AETITOKOKKO UAIKO Kdl TEPIOTOTEPO VEPO Kal
TpoodiopileTal amd €131kA TTPo¢ ToUTo HEAETN aUvBeong. EAAciyel TnG €18IKAC
HEAETNG, WG HEYIOTOG ATOOEKTOC KOKKOG adpavwyv Tou HiyHaTog <«TEAIKAG
eMioTpwong» Oa pmopoloe va BewpnBei To 3 TOU TTAXOUC ThG ETTIOTPWONG KAl
n moadTNTd Tou vepoU avduiéng Ba pmopoloe va au§nBei péxpt kar 50%.
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2.1.9 Zuvtnpnon

H ouvthpnon apxilel agéowg HeTA TNV oAokARpwon The ekTOEeuong Kai
dI1apKei yia xpoviko didoTnpa mou e§apTdral amod TIC oUVONKeC TTepIPAAAOVTOC
Kal TIC €10IKEC amMaITROEIC Tou épyou. To Xxpoviké autod didotnua Oa
KaBopileTtal amd Tn PeAéTn Kai dev Ba eival HiIkpoTepo amd 7 nuépec. Orav
dcv avagépetal d1AYopETIKA oTNV HEAETN To XpoVIKG didoTnhua Aappdvetar 14
NHEPECG.

H amapaitnTn yia Th ouvThpnhon uypdacia e§acpahileTai:

- Mg pebddouc Tou amayopeUouv f emiPppadlvouv Thy e€ATHION TOU vePOU Tou
Hiydarog, OTwe o Yekdodog pe €1diIkd uypd Tou axnupaTiouv emi@avelakn
Hepppdvn, n emkdAuyn pe Aivdtoeg, dupo, kair adidppoxa @UAAQ, h n
EVOWHPATWON 0To oKUpOdepa €I8IKWY UAIKWY (oThv @don avduiéng) mou
Onpioupyolv éva eowTePIKO d1dgpayud.

- Mg pebddoug mou avTikaBioToUv To vepd Tou e€aTpileTal 6w diaPpoxh He
KaTtdkAion ThG TTEPIOXAG.

EmitpémeTal va vivel guaiki ouvTAphon Tou E.X., xwpic dnAadh va yivouv
0l TAdpaTdvw avad@epPOUEVEC EVEPYEIEC OUVTAPNONG OTAV h OXETIKA Uypacia
Tou TtepiPdAAovToC diathpeital mavw amé 95% kartd To xpdvo oUVTAPNONG.

H ouvtiApnon mpémel va apxilel apéowg HeTd Thv oAokAnpwon Tng
ekTO eUONG, WoTe va KaAlyel TIC amalTROEIC TTou dnpioupyolvTal Adyw ThG
vpAvopne e€€éMEnc  Tng diadikaciag evuddTwong, amdé Thv  Xphon
EMITAXUVTIKWY TpoaBéTwyv. Edv  xpnowgomoicitar E.Z. pe  mpooBAkn
OUUTTANPWHATIKWY OUVOETIKWY UAIKWY OTIWC TUPITIKA TAITTAAR, ITTTAPEVN
TEQPPA, KATL. Kal emeldA Ta UAIKA auTd YEVIKWG €Xouv HeyaAUTepn Tepiodo
evuddTwong améd To Taidévro Portland, Oa Aaupdvetar pépigva yia Thv KaAugn
0ANG Tng mep16dou auTG pe d1adikacieg emapkoUE ouUVTAPNONG.

2ZuvtApnon pe  epPpdvn  Tou  oxnuatiletal  oTnv  em@dveld  Tou
OKUPOJEUATOC HE YEKATUO, €V YEVEl eV EMITPETETAI , €' OOOV TIPOKEITAI vd
diaoTpwOei dAAn oTpwon E.Z. EmTpémeTar yévo av amod emi TOTTOU JOKIHEC
TeKUNPIWOEi 6TI N Tapamdvw diadikacia dev pelbvel T ouvdeela HeTal Twv
oTpwoewv. Edv yvia omolodAToTe Adyo amaiThBei ekTOEeuon oKUpodEUATOC OE
eM@AveId OTPWONG ToU £xel ouvTnenBei He wekaldpevn pepppdvn TOTE AUTh
Oa amopakpuveTal pe xpnon UdPOPOANG R appoPoAnC N He dAAo opolo
aTmoTEAEOUATIKO TPOTIO.

2e épya mou eival dUoKoAo va emITeEUXOei OUVEXNG OUVTAPNON HE TIG
d1adikagiec Tou avagépOnkav TPonyoupévVwE, HTTopEi va yivel amodeKTh HETA
amé éykpion Tng EmipAcyng, pia emavaAappavopevn diadikagia Tou Yekaopou
TOU OKUPOJEHUATOC HE VEPD, TOUAdXIOTOV KABe 2 WpeC TIC PWTEC 7 NUEPEC
HETA TNV OKUpodETNON Kal KABe 4 wpeg yia TIC emopeves 7 npépeg KaB' 0An
Tnv didpkeia Tou 24wpou (npépa kai vuxTa). O yekaopdc Oa apxilel apéowg
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HETA TIC epyaciec ekTOEeuong kar Ba ekTeAgital He MPOOOXA Yid ATTOPUYA
KATAOTPOWYNC TNG EMIPAVEIAKAG OTPWONG.

2uvTApnon He UAIKA TTOU evowpdaTwvovTdl 0To OKUpOdepd KaTtd Th ¢don
avauing kai dngioupyolv eowTepikd didgpaypa, Ba vivetar povo petd améd
éykpion Tng EmipAeync kai agol é€xouv TponynOei o1 OXETIKEC JOKIUEG Kal
EAeyxol.

Ma tnv ouvthpnon Tou E.Z., oc XxaunAéc A uynAéc Oeplokpaadicg
mepIPAdAAovTog 1oxUouv ol diataleic Twv map. 12.8 kai 12.9 tou KTZ-97.
TTavtweg, n ouvtApnon Kai Ta WéETpa mpooTaciac Tou E.Z. yia xapnAéc h
uynAéc Oeppokpacicc TepipdAAovTogc  diathpoUvTal KAl TEPAV  TWV
TPOPAETIOHEVWY XPOVIKWY 0piwv, HEXP! TO OKUpOdepa va avaAdPpel OAITITIKA
avToxh TouAdxiotov 5 MPa.

2.1.10 AvakAwpevo kai Yrepyekalopevo YAIkO

To avakAwpevo (rebound) kai To umepyekalopevo (overspray) UAIKG eivai
avemBuunTa mpoidvra ThG eKTOEeuong. ATToTeAei KUpIo HEANUA TOU XEIPIOTA h
eAax10TOTTOINGA TOUG.

To avakAWUEVO UAIKO TTepiéX el HeydAo T0oooTé atmd Ta xovdpdTepa adpavi
Kal Meivetalr TpoodeuTikd 600 aufdvel To TAXoC TNC OTpwong Tou
ekTo eudpevou okupodéparog. Eivar UAIKG Tou dev Tpémel TOoTE va KaAugOkei
pe E.Z. kai eme1df dev emTpémeTal va emavaxpnoipomoin®ei avfdver To
KOOTOC Ttapaywyn¢ Tou TeAIkoU TipoidvTog. EmimpdoBeTa onpeiwverai, 6TI T0
au€nuévo ToooaTO ToU avakAWHEVOU UAIKOU, OTTWG Kal Tou utepyekalopevou
dnpioupyoUv BUOUEVEIC OUVONKEC €pYATieC yid ToV XEIPIOTA TNG eKTOEEuoNnc.
E€aAAou avfnon Tou avakAwpevou UAIKOU Trépa amd auth Tou €Xel EKTIPNOEI
oTh HeAéTNn alvBeong, TPOTTOTIOIET TIC AVAAOYIEC TWV UAIKWY 0TO TEAIKO TIPOIOV
kal aufdvel Thv ouoToAn Enpavong emeldh peilwvovTdl Tad XOVOPOKOKKA
adpavii. Av n ekTécuon vivel oe Béoeic mou dev €Xel ATMOUAKPUVOEi To
avakAwpevo n To uttepyekalopevo UAIKO dnpioupyolvTal TEPIOXEC HEIWHEVNG
avToxXNnG Kai KakAG ouvdegeiag.

To o000Td Tou avakAwpevou UAIkoU e€apTdtal 18iaiTepa amod Th Béon Tng
em@dvelag 0mou vivetar h ekTdeuan. ETaol, via epyaciec opophg, To TTo00aTO
TOU avakAWpevou UAIKoU pmopei va ¢Bdoerl péxpl kai 50% evw To Tio HiKpd
T0000TO AauPpdvetal via epyacie¢ Oamédou. 2TnV TEPITTTWON  TOU
xpnoigotoleitar ekTofcudpevo okupodepa Uypd¢ avauiéng Ta avrioTtoixd
T0000Td cival oAU pikpoTepa (The TdEng Tou 30-40% Tng Enpdc avduigng).
21ov TTivaka 2.1.3 mapouaidlovTal Ta mMooooTd Tou avakAwpevou UAIKoU yia
didpopec Béaeic The empdvelac pdong (ACI Com.506, 1990).
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EkTofeudpevn Emipdveia =npd Avauén Yypd Avauién
Admeda 5-15% 0-5%
KekAipévol A kaTaképugol 15-25% 5-10%
ToixoOl
Opowh 25-50% 10-20%

TTivakag 2.1.3: TTooooTtd avakAwpevou UAIkoU (ACI Com.506, 1990)

To unepyekalopevo UAIKO cival UAIKO Trou diaxéeTal mépa amd thv Béon
dldoTpwong Kal amoTeAciTal amd AEMTOKOKKA adpavhh Kal  ToIHévTo.
EmkoAAdTal oTnv emi@dveia pdong, dnuioupyei ouoowpdTWHATA HE TOUG
omAIopgoUC Kal epbdaov oKAnpuvBei Tipiv vivel n ekTdfeuon oTic Béoeic Tou
PpiokeTal, pelwvel TV ouvdeeld ToUu €KTOEEUOUEVOU OKUPOJENATOC HE TO
TaAaié okupodepa Kal Toug omAioHoUG.

2.1.11 ‘EAeyxol

MNa 7tnv diamiotwon Tn¢ mOIOTNTAG KAl ThV  €KTiHnon Pacikwy
XAPAKTNPIOTIKWY Tou EkTofeudpevou Zkupodépatoc (E.Z.) pmopolv va
XpnoigomoinBouv Téaoepi¢ KUptol TUTTOl eAEyxou. O OTITIKOG, 0 YEWHETPIKOG, O
pNXavikog (KPoUaTIKOC) KAl 0 £pyacThpIakoc.

MTropoUv iow¢ va xpnaidomoin@olv Kal dAAEC HOpYEC eAEyXOU OTTWG oI Wn
KATAOTPOWIKEC HEOODOI e XPAON KPOUGIHETPOU K UTTEpAXWY K Oeppoypagieg
péBodor (PA.ACT 506.4R-94). Opwc péxp! ohpepa amouoidlel mavreAWg amod
Th PiPAioypagia omoladAToTE TEKPNPIWGN yid Th XPNON TOUGC OE €pyacieg amo
E.Z.. E€dAAou n aliomioTia Toug e€apTdTal amd Ta €1dIKOTEPA XAPAKTNPIOTIKA
TNG eKTIPoUpEVNG epydaiag (6Twe T.X. To maxo¢ Tou E.XZ., To €idog kai To
TAX0¢ TOU UAIKOU TOU UTTOOTPWHATOC), EVW N emTOTTIOU Paduovépnon Toug,
mOavoév va givar adivarn.

H xpnon Toug, Ba ATav Aoyiké va TpoPAémeTal poOvo yid Tov E£Agyxo
OHolOHOPYIAC XAPAKTNPIOTIKWY gt d1a@opeTikéG Oéaeic ekToeuonc. Ta Tov
éAeyxo avtoxn¢ Oa pmopoloav va XpnoidomoinBolUv HOVO OTIC TEPITTWOEIG
aduvapiag eQapHoyYNC TWV £pYACTNPIAKWY EAEYXWY KAl EQOTOV TTPONYOUHEVWCE
emiTeuxOei paBuovounon.

a) Onrikoc EAcyxoc

O omTIKOC £AeyXOG YiVETAI ETITOTIOU TOU £€pYOU Kdl dwopd TOV EVTOTIOHO
KAKOTEXVIWY, TIPpIV, WETA Kal KaTd Th didpkela ekToeuong kdBe oTpwaong
oKUpodEaroc.
« TTpiv TNV eKTOEEUON, 0 OTITIKAC €AcyXoC TepiAauPpdvel Thv amodox Twv
ouvOnkwy évapéng Tng ekToeuong. O €EAeyxog TG KATAOTAGNG TWV
gevowparoupevwy VAIKWyY (6Twe n Umtapén mBavwy cuoowHaTWHATWY dupou,
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n amodekTn Tpodilypavan Twv adpavwyv e@ocov TpoPAémeTal, n mOavA
ofeidwaon Twv Vv XdAupa, k.a.) oUppwva e Ta avagepOévra othy map. 3.3,
amoTeAci pépog Tng diadikaciac. Emiong mepiAapupdvetal o éAeyxo¢  ThG

KaTaAANAOTNTAG TNG €TIQAVEIAC TOU UTTOOTPWHATOC OTTWG éXel TTPoEADel €iTe

a6 emefepyacia Tou apxikoU OTOIXEiOU €iTe amd TpoyevéaTepn OTpWon

eKTOE EUOUEVOU OKUPOBENATOC.

«Kard tnv didpkeia Tng ekToeuang o éAeyxog mepiAaupdvel Thv epappoyh

TWV KAvOvwy EVTeEXVNG €KTEAEONGC TNC €pyaciac He OTOXO Tov £EyKdipo

EVTOTIIONO KAKOTEXVIWV Kal Oa emiTpémel dueoeg S10pOwTIKEC Tapeppdoeic

yld amokaTdoTaon Twv eAATTWHATWY TPV Thv oAoKARpwanh The ekTdEcuong

KdBe otpwong. ¢ TéTolec MOAVEC KAKOTEXVIEC EVIEIKTIKA avagépovTtal: o

EYKAWPIOUOC avakAWwpevoU UAIKoU, h oudgowpeuoh uttepyekaldpevou UAIKoU, n

eMKOANON kai évap&n mhEng utepyekalopevou UAIKOU eTti pdPdwv oTrAiopoU

n dAAwv xaAUuPpdivwy otoixeiwv mpiv yivelr n didoTpwaon oThv Teploxn, h

onuioupyia Kevwy A QWAEWY, N avemdpkAG emikaAuyn Twy pdpdwv omAiodoU A

TWV XaAUPdIvwy aTtoixeiwv, n dhpioupyia adUvapwy meploXwy Adyw amopéng

ToUu okupodépartoc (18iwg miow amd pdPpdouc omAiopoU R dAAa XaAUpdiva

oToixeia) K.a.

o O £Aeyxoc HeETA TO TépAC TNG eKTOEEuoNC TeplAauPdvel Tov eVTOTIOUO

KAKOTEXVIWY, ThV €T TOTOU OAYAVOR TOUGC KAl ThV €T Twv oxediwv

ameikovionn Touc. KakoTexvieg, OMwWC auTtéc Tou avagépdnkav oTo

mponyoUpevo aTddlo  KaBwg Kal n eKTeTapévn pnyddrwon AGyw OUOTOARG

Enpavong civar mBavéc kai ¢ autd To OTAdI0. ZTIC AMEPIKAVIKEG

TTpodiaypagéc (ACI Com.506, 1995), mpopAémerar pia AemTopepéoTepn

KATNYopPIOTIOinGN ThG TOIOTNTAC ToU TrapaxOévTog TpoiovTog pe Pdon Tov

OTITIKO €AeyX0 TWV JOKIHIWY - KAPOTWYV, TTOU oUTWG N dAAWC aTroKOTTOVTAl

yld va Yivouv ol epyacTthplakoi €Acyxol.

2.Toixeia Ta omoia afioAoyoUvTai yia Tnv KaTnyoplomoinon civai:

a) H didkpion otpwoeswv E.Z. evrog tng palag Ttou TeAikoU TIpoidvVTOC
KaBw¢ Kal h mapoucdia adpavwy UAIKWY peTal Twy oTpwoewv (6Tav
auTég diakpivovrat).

B) H Umtap€n kai To péyeBoc¢ oucowpaTwpdTwy adpavuwy UAIKWY

Y) H Umtap€n kai To péyeOocg KevWwy R QWAEWY

d) H Umapn kai To péyeBog¢ ouoowpaTwPATWy adpavyv UAIKWY A KEVWV
h TTopwdoug UAIKoU yUpw améd Toug oTAIGHOUG, Kal

€) H katdoTaon Twv oplakwy emi@aveiwy Tou E.Z. €ite petd Tnv agaipeon
TwWv KaAoumiwy €ite oTIC dIeTIPAveIeC oUvOEaNC HE TV E€TTIPAVEIA TOU
UTTOOTPWHATOG.

Aiakpivovtal évte kathyopieg o16TNTAg E.Z. Tou PaBuoAoyolvTal pe TIPEC

amo 1o 1 péxpr 1o 5 avdAoya pe To €ido¢ TWV eAaTTWHATWY TTOU el@avifouv.

TTapamAeUpwe (Zxhua 2.1.12), mapoucidletar yia mOavA oTTIKA €1KOvVA TWV
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TEVTE KATNYOPIWY Kal aTnv ouvéxela divovral Ta amodeKkTd eAdTTWHATA Yid
KdOe Kkartnyopia, OTMWG TPOKUTITOUV aATO OTTIKO £€Acyxo TapdmAcupng
em@dvelac KapoTwy de oupparikég diaotdoeig D=H=100 mm.

2 xhua 2.1.12: Katnyopiomoinon moiotntac E.Z. pe pdon Tov omTIKG £Acyxo.
TTiBavég eikoves Twv TévTe Kathyopiwv  (ACI Com.506,
1995)

E.Z. Karnyopiag 1
2.71a doKipia:

. Aev urtdpxouv S1a0TPWHATWOEIC TOU UAIKOU R aupWAEIC TTEPIOXEC

. Mikpd kevd pe péyiotn didueTpo 3 mm Kal PAKOG HéXP! 6 mm eivai
amodeKTd.

. OUAakeg dupou R Kevd miow amd pdpdouc omAiopoU dev  eival
amodeKTd.

. H empdveia emagA¢ pe Ta kahoUTia R HE TO UTOOTpWHA €ival UYIAG
XWPIC Kevd A aupwdn ven.

E.Z. Karnyopiag 2

2.T1a doKipia:

. Acev untdpxouv 31a0TPWHATWOEIC OE TIEPIOTOTEPEC atd 2 oTpwoelg E.Z.
A appwoeig eploxég we d1aoTdoelg YeyaAUTepeg amd 3 mm mAxog emi
25 mm pnkog.

. To Uyog, To PdBoc Kai To TAATOC Twv Kevwy dev {emepvd Ta 9 mm

. TTopwdeig meploxég miow amé pdPpdoug omAiopoU, dev Eemepvolv Ta 12
mm o€ KaBe kaTeVBuvon eKTOC KATd UAKOG Twv pdPpdwy

. H emdveia emagA¢ pe Ta kahoUTia R HE TO UTOOTpWHA €ival UYIAG

XWPIC Kevd A aupwdn ven.

E.Z. Karnyopiag 3
2.1a doKipia:
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. Aev umtdpxouv 31a0TPWHATWOEIC OE TIEPIOTOTEPEC amd BUo OTPWOEIC A
appwdeic meploxéc e diaotdoeic PeyaAUTtepeg amod 4,5 mm mdxog emi
30 mm pnkog.

. Yndpxel éva geydho kevéd R OUAAkag dupou A pia diacTpwpdtwon Tou
TepIEXEl AUpo o€ Ttdxog Tou dev {emepvd Ta 15 mm kai pAkog 30 mm.

. H emgdvela emagng pe ta KahoUmia A He TNV €mi@davela pdong eivai
apuwang e keva R umepyekalopevo UAIKO pe Ttdxog Tou dev Eemepvd
10 1,5 mm.

E.Z. Karnyopiac 4

2.1a dokipia:

. Aiamiotwvovtar 300 eAdTTWpATA OTTWC AUTA TToU avagépovTtdl aThv
karnyopia 3

. Ymdpxel éva eAdTTwpa 0TTWG AUTA TToU TTEPIYPd@ovVTdl OTRV KAThyopid

3, He péviotn didotaon 25mm kdOeta oTnv oyn Tou OOKIWioUu Kal
péyioTo AdTog 36 mm.

. H emedveia smaghc pe Ta kahoUmia A Thv emgdvela Ppdong civai
appwdng pe Kevd K umepyekaldpevo UAIKG pe Ttaxog mou dev emepvd
Ta 3 mm.

E.Z. Karnyopiac 5

Aokipia mou dev ekTAnpoUV Ta KpITApId Twy Katnyopiwyv 1 éwg 4, 6vrag
XAUNAGTEPNG TTOIOTNTAG, KATATACOOVTAI OThV KaThyopia 5.

2ngeiverar Ot kAOe dokipio Tou ep@avilel eAdTTWHA He HeyaAUTEPEG
01aoTdoeI¢ amd auTEG TTOU avagépovTdl TTapdmdvw KaTatdooeTdl oThy dpéowg
XaunAdTepn karnyopia E.Z..

)¢ karnyopia Tou TeAikoU TpoidvToC Bewpeital n péon TIMA ToUu ouvdAou
TWV JOKIYIWY KAPOTWYV TToU £X0UV e€ETAOTEI.

H eméupaon Ocwpeitar amodekTh O0TAv KATA TOoV OMTIKO €Agyxo Oev
diamoTwOoUV KAKOTEXVIEC K aUTEC eival €AdXIOTEC Kal ETIOKEUATIHEG.
Epdoov mpoPAémeTal n TpoavagepOcioa karnyoplomoinon Tou E.Z., n
amodeKTA Kathyopia mpémel va mpodiaypd@eTal oThy HEAETN avdAoyad He TIC
€101kOTEPEC amaiThoeIg Tou épyou. TTAVTWE WG YeVIKOG Kavovag Ba pmopolaoe
va BewpnBcei 611 n péon TiPR dev mpémel va Eemepvd To 2.5, ev KdABe
avefdpTnTo dokipio dev Tpémel va emepva To 3. TTpopavwe To id10 KpITAPIO
Oa pmopolae va xpnoipoToin®ei Kai yid Thv TIoToTToinon KataAAnAdTNTAG Tou
XEIPIOTA.

B) Mewpetpinoc EAcyxoc

O vyewpeTpIKOG EAEyXOoG YiveTdl €mITOTOU TOU £€pyou Kal d@opd Tov
EVTOTIIONO amoKAiccewv amd Thv TPOPAEeTOUEVN OTNV HEAETN YEWUETPIA TWV
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kataokevalopévwy oToixeiwv. O éAeyxoc mepiAaupdvel To, Katd Ofoeig,
TAX0C TWV OTOIXEiWV WC Kal Ty emmeddTNTA, KATAKOPUPOTNTA N
KAUTUAOTNTA TNG TEAIKAG €TIPAVEIAC.

O YeWUETPIKOG €AcyX0C YiveTal oUVAOWG oTo TEAOC TNC €pyaciag, HTOpEi
opw¢ va anaiTnBei kai oe evdidueoa otadia. Ta 6pia Twy aToKAigEwy amod TIC
TpoPAemopeveg diaoTdoeic ThG HeAETNG e€apTWwvTal amd To €ido¢ Tou dopikoU
oTolIXeiou Kal TIC €1IKOTEPEC amaITATEIC. AV Td dpla autd amouaidlouv n Ta¢n
peyéBoug Toug Ba pmopoUoe va ekTiunOei w¢ 1o 0.5% Tng peyaAUTepng
didotaong Tou OopIkoU OTOIXEiOU €T TOU OTOioU yiveTal n eméupaon Kai
TavTwe Aiyotepo amé 20 mm.

y) Mnxavikoc (Kpouorikog) EAcyxoc

O pnxavikog (KpouoTIKOC) €AecyxoC viveTal €mi TOTTOU Kal agopd Thv
0TEPEOTNTA KAl OUVOXN TnG emeppdocwc. Tivetar pe eAagpéc KpoUOeiC He
opupi Pdpoug 1.00 Kg. EAéyxetar n dnpioupyia pwypwv otnv diemigdveid
emeuPdocwe, KABWC kal o Rxo¢ améd TIC KpoUoelg. TTeplox€G aTIC OToiEC
dnpioupyoUvTal pwWYHEG A 0 AXOG €ival UTTOKWPOC, anuaivovTal T TOTTIOU Kal
ameikovifovTal oTa avrioToixa ox£dia.

O unxavikdg (KpouaTIKOG) €Aeyxog yiveTal oTo TEAo¢ W/Kai o evdidpeoa
oTadia ekTéEAEONG TG gpydaaiag.

H eméupaon Bewpeital amodeKTh O0TAV KATA TOV KPOUOTIKO E£Aeyxo Oev
dnpioupyolvTal pwypéc otnv diemigdvela E.Z. kai utooTpwuaTog, Kar o AXog
Oev gival UTOKWYOG.

d) Epyaornpiaoc EAcyxoc
O epyaoTtnpiakdc éAeyxoc mepiAapupdver d0o kaTnyopieg SOKIHWY.

H mpwTn katnyopia (E1), apopd dokipéc mou vivovral o€ dokipia - kapdTa
TIOU ATTOKOTITOVTAI ATTO @ATVWHATIKA doKipia pe eAdxioteg diaotdoeic 600x
600 x 120 mm, ota omoia £xel yivel eKTOEeuan oKUPOBENATOC €1SIKWGE Kal
HOvo via Thv ARyn dokipiwv. Ta gatvwparta TomoBeToUvTal KATaAKOPUYA Kal N
ekTOEcuon vivetal op1lovTia pe Tov idlo e€0TAIONS, TEXVIKA, TAX0C OTpWang
avd mépaopa, améoTach eKTOEEUONC XEIPIOTA HNXAVAUATOC KTA. Tou Oa
xpnoipotoin®ei kartd Thv didpkeia didoTpwong Tou E.Z. oTo £épyo.

H deUtepn kartnyopia (E2), apopd dokipéc Tou yivovral oc dokigia -
KapOTA TTOU ATTOKOTITOVTAI ATtO TO TTApaxOév TPoidv oThv gpyacia eméppaonc.

H katnyopia dokipwyv E1l éxel wg KUplo oTOX0 Tov €AEyXO IKAVOTIOINONG
TWV KPITNPIWY GUUHOPQWANG Yid TNV TTPOPAETTOHEVN XAPAKTNPIOTIKA OAITITIKA
avtoxi Tou E.Z.. Mmopei 6pwg va agopd Kai dAAec 1810TnTeC R
XOPAKTNPIOTIKA, avdAoya pe TIC amaithoeic Tou épyou. )¢ TéTola
XAPAKTNPIOTIKA UTopei va cival To PETPO €AAOTIKOTNTAC Ot OAiyn A o¢
€PEAKUOMO, N avrtoxn oc KApyn, n duoBpauoToTnTd R AAAEC €18IKOTEPEG

52



1010TNTEC OTTWC N TTUKVOTNTA, N avTioTdon oc tayeTd R n diamepaTdTnTa Kal
HTTOpOUV va XphoIHoTIoINBoUV 01 OXETIKEG E£YKUPEC TPodIaypaWEG €iTE TwWV
Eupwmdikwyv TTpotUmwy m.x. n EN 6275 yia thv TukvoTnTa Kai n EN6784
via To HETpo €AAoTIKOThTAG R dAAec (epbdoov éxouv ekdoBei oThv @don
eKTEAEONC TOU £pyou), €ite dAAwv Opyaviopwyv (m.x. h ASTM C78 via Thv
avtoxh oe kapyn, n ASTM C1018 via tnv duoBpavoTtotnta, n ISO 7031 yia
Tnv di1aTepaToOTNTA).

O1 epyaoThplakég dokipéG kathyopiac E2 yivovtal yia 8Uo KUpioug Adyouc:
(a) Tnv ekTignon Tng OAIMTIKAC avToxAc Tou E.Z. éTol dMwe di1aoTpwOnkKe Kai
OUVTNPNONKE OTIC TTPAyHATIKEC OUVORKEC Tou épyou emeldn cival mBavov va
gival d1apopeTIKA amd Tnv avroxh Twv dokipgiwv mou Aaupdvovrar amé Ta
gatvwpara kai (P) Tov éAeyxo e€acpdAiong emapkoU¢ ouvdgeiag HeTal Tou
E.Z. ka1 Tou oToixeiou emi Tou omoiou £yive n ekTdEcuon. EmimAéov, Ba
HTTopoUoe va Yivel Kal 0 TPoadiopIoHoC AAAWY XApaKTNPIOTIKWY A 1010TATWY
OTMWC T.X. N TEPIEKTIKOTATA TWV VWYV, £@ooov xpnoidotolcitar E.Z.
OoTTAIOHEVO WE iVEG.

2.€ OAEC TIC TTEPITMTWOEIC N OVOUAOTIKA SIAUETPOC KABe TUpAva TPETEl va
givar 100 mm pe emTpenTh amokAion + 5 mm. To pAko¢ Tou dokiliou TTpéTel
va cival ioo e Tn Si1dUeTpo Tou pe emTPeMTH amdkAion + 10%. Tia dokipég
katnyopiac E2, oc 6o0e¢ mepimTwoeig o1 diaotdoeic Twy €€ E.Z. oToixeiwv dev
EMTPETOUV TNV ARYN TTUPAVWY - oKIMiwY He TIC TTpoPAemodeveg d1aoTdoelg,
Ta OQokigia upmopoUv va AngOoUv pe HIKpOTEpeC O1AOTACEIC UTO TNV
TpoUTdOeon 4TI TekpnpiwveTal aldTOTA N AvAywyA TWV avToXWwv Toug o€
dokipia pe TiIc TpoPAeToOpeveEC d1A0TAOEIC.

Ma kdBe épyo mpémel va mpodiaypdeeTal n  ouxvoTnTd  TWV
deiydaroAnyiwy, Kai 1o €ido¢ Twv epyaoThplakwy eAéyxwy. O €Aeyxoc Tng
OMTITIKAC avToxXAC HeE epyaoThpiakéc dokIpéEC KaThyopiac E1l Oswpeitai
UTTOXPEWTIKOC 0t KABe mepimTwon. Opwe eival okémipo va vyivovrar (kai
mpémel va emdiwkovTal) Kai o éAeyxol katnyopiac E2 yvia tnv OAITTTIKA
avtoxh Kai Thv ouvdeeld.

H ouxvotnta Twv JdeiydatoAnyiwv kai 1o TARBOC TwWV @ATVWHATIKWY
doKipiwy Tpémel va e€aopaAilel avTITTPOOWTEUTIKOTATA AT TO €AEyXOHEVO
TPOIOV. Av ol epyacieg SiakomTOoVTAl Yia HeydAo xpoviko didoTnua R yivovTtai
ahAayéc oTIc avaAoyie¢ avdui§ng n oto mpoowmikd K atov e€€oTAIous, ol
deiypaTtoAnyiec mpémel va agopolv KdBe exwploTd avdpiypa R Tepiodo
okupodétnong. Egdoov dev yivovtar TETolou €idouc aAAayég, ouvhBwg
Tapaokeud{eTal éva @aTvwpatikod dokipio yia kdBe EexwploTh nhpépa Tou
vivetar okupodéthon (Y.TTE.X.AE., 2000) kai (ACT Com.506, 1995).
21hv omavia (yia épya emeppdocwy) TepimTWOonN, ToU h ToodTnTa Tou E.Z. o¢
gia pépa, Eemepvd Ta 40 m3, Ta gatvwpaTikd Sokipia ekeivn TNV nuépa
auvavovTai avahoyikd (ACI Com.506, 1995).
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2e KAOe mepimTwon, Odokigia pe eppavh  eAarTtwparta dev Oa
XPNOIHOTIOI0UVTdI OTOUG £pYACTNPIAKOUC €AEYXOUC.

EAcyxoc CAimTiknG Avroxric

Y710 Xxé810 ipodiaypdphc via To Ektoeudpevo Zkupddepa (Y.TTEXQ.AE.,
2000), o éAeyxoc TN OMTTIKAC avTOXAC HE €pyaoTnPIakéC OOKIMEC
katnyopia¢c El, mpoteivetal va yivetar pe Pdon Toug TAPAKATW KAVOVEC
amodoxnc:

. n
Xn=>Y Xj=fy +1.6S  Tlpwrog kavévag
i=1

)

Kal X; = fo — 2 (MPa) AcUTepoc kavovag
(2)

oToU

fok  €ival n xapaktnpioTikh avroxh Tou E.Z. mou mpodiaypdeeTar oThv
HEAETN

X; gival n BMITITIKA avToxA KdaBe dokidiou - TTUpAva avhypévn ata dokipia
avagpopdg TnG avroxng fox
Xn  eival n péon Tign €1 diadoxIkwy X;

> (Xl
i=1

n—1
2 ¢ yeydAa €pya, Ta Tapamdvw KpITApIa CUPHOpewaong eAéyxovTtal avd e§adec,
HETA ThV oupTTARpwaon €1 31adoXIKWY dEIYHATOANYIWY.
Me pdon To 810 oxédlo, oTnV TePIMTWON TOU eAéyxeTal n OAITTTIKA
avtoxh He epyaothpiakéc Aokipéc karnyopiac E2, o1 kavéveg amodoxhc Oa
pTTopouaav va Treplypa@olv wW¢ akoAoUBwg:

S= gival N TUTIKA amtokAion TwV TIHWV X

. n
Xn =Y X =fg TTpwTo¢ Kavévag
i=1

(1)

X; = 0.75 fg AeUtepog kavovag

(2)

X; gival n OAITTTIKA avToxn KABe dokIpiou - TTUpAva He KATAAANAN avaywyn
Ta dokipia avagopdg TG avroxng fox

Xn  givar n pgéon TR Twv X, yia To oUvoAo Twv (n) Jokipiwv ToU
Aaupdvovrai.



Eivar mpogavég 0TI oe TOAU pikpd épya, dev gival TAvTA €QIKTO va Yivel o
€AEyXoC ToU TepiypdgeTal yia Ti¢ doKIpéG kaTnyopiac E1, Abyw Tou peydAou
TARBou¢ doKidiwv TTou amaiToUvtal. @a RTav emopévwe Aoyikd, o' auTég TIg
TEPIMTWOEIG, TToU dev eival Kal TMOAU omdvie¢ oe épya emepPpdoswy, vda
Xpnoigdomolouvtal  w¢  Kavove¢ amodoxng, ol idlol  KAvOveC  TOU
XpnoigotoloUvTdl Kai yid TiI¢ doKIuéG karnyopiac E2. EE' dAAou autol Tou
TUTTOU Kavoveg TpoTeivovTal, WG YEVIKAG €@apHoyAG, oTi¢ Eupwmdikéc Kai
Auepikavikéc TTpodiaypapéc (ACI Com.b06, 1995) kai (EFNARC, 1996).
OnwadnmoTe To BOépa mpémel va BewpeiTdl AVOIKTO HEXPI va 0pIOTIKOTTOINDEI
n EAAnvikA TTpodiaypaen yia 1o E.Z.

Otav Kkatd Tov €Aeyxo TnG OMTTIKAC avToXAC Tou YyiveTal He
epyaoTnpiakég doKIPEC KaThyopiag eite El eite E2, dev IkavoTolciTal évag
TOUAdXIOTOV Kavova¢ amodoxNC, dakoAouBeital n mapakdtw diadikacia
emaveAéyxou: ATIO Thv TTEPIOXNA TOU £PYOU TTOU TIPOEPXETAI TO QOKIHIO HE TV
HIKpOTEPN avToxh Aaupdvovrtalr dUo TUPAVEGC TWV OToiwv o0 HECOC 6poC
avtikaiotd Tnv avroxf X; Tou acBevéoTepou OoKipgiou Kai eAéyxovtal ol
Kavoveg amodoxnc.

EAeyxoc Zuvdperac

O éAeyxocg ouvdgelag, Tou E.Z. pye To OToIXEiO €T TOU OTOIOU YiveTal h
ekToeuon, Tmpaypatomoleital pe e§OAkeuon diaxwplopévou  deiyparog
oUdewva pe Thv diadikacia Tou TaApoudidleTdl OThV OUVEXEIDd Kdl OTIWG
evdeIKTIKA ameikovileTal atnv Eikéva 2.1.13.

f.

M
I aoQpd A
Bd‘fﬂ] EE0MKENT
avupTNaNg + A
' OVTAI
. N g
Bakti Aol N | DA HETQLAMKT KEQOLAT
TTEQITPIYENG / {KohhnpENC)
]
7 ;
-l-_l-‘__-—-_-'_.
- . . I‘ = P a
o 2 '
. o . e . EKTOLEUOUEYD
s TKUPOGELD
- - - - * * - 3
- 2 - . & - -
50.30 mrbr * " ¥ Ymoorpuwpa

ZxhApa 2.1.13: EAeyxo¢ Zuvdeeiag emi TOTOU Tou épyou pe dlaxwplopod
deiyuatog (EFNARC, 1996).
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270 amé E.XZ. ovoixeio diaxwpileTal, Ye mepIoTPoPikd dpdmavo, Tou eivai
cepodiaopévo pe KaTtdAAnAo KomTikG, €vag kKUAIvOpog diapétpou 50 éwg 100
mm Tou @Tdvel 20 mm TepiTTOU EVTOC TOU UTTOOTPWHATOS. ZTNV e§WTEPIKA
EMIPAVEId TOU KUAIVOpoU £TIKOAAATAI, KEVTPIKA, HETAAAIKA KeaAn, KdABeta
Tpo¢ Tov dova Tou KUAivdpou eTti Th¢ omoia¢ mpooappoletar e§oAkéag Kai
epappolerai.

2TIC MEPITTTWOEIC TTOU TO UTTOOTPWHA gival amd okupddepa Kai €XEl HIKPO
TAxog, Hmopei o dlaxwpIopoc Tou KUAivOpou va cival SIaumepAG. 2TIG
TEPIMITWOEIC AUTEC To deiyda TTou amokoTTeTal, (amoTeAoUleEvo ammd To €K
OKUpodépaTog uméaTpwya Kai To E.Z.) ouokeudleTal, TepiopiyyeTal He Taivia
Kal HETAPEPETAI OTO €PYAOTAPIO HE TPOTO amMOAUTOU TpooTaAciag damod
kpadaopoUc kai Ookiydletal oc kaBapd e@eAkuopo. H epappoyn Tng
€QEAKUOTIKAG OUvaung vyivetar péow OUO HETAAAIKWY TAGKWY  TToU
EMKOAAWVTAI YId TOV OKOTIO auTod oTIC dUo amévavTti PAoeic Tou KUAIvOpIKoU
dokipiou kaBeTa mpo¢ Tov dova Tou (ZxAua 2.1.14).

[
A
= (rolnptvn)

- ] exrogeupsivo

unoxf.lpevo
oTpwpa

T —

P

ZxhApa 2.1.14: Epyaotnpiakdc ‘EAcyxo¢ Zuvdeeiag pe amoKoTh deiypaTog
OTIC TEPITITWOEIC UTTOOTpWHATOC e Hikpd mdxo¢ (EFNARC,
1996).

H eméupaon Oecwpeital amodekTA OTAV KATA TOV OXETIKO EAgyXo TToU
yiveTal ge omolovOATIOTE ATIO TOUC TTAPATAvVW TPOTIOUG, O TPEIC TOUAdXIOTOV
Oéoeic Tou é€pyou, n aoctoxia, oc KdOe Odokigio ToU eAéyxeTal, dev
Tipayparomoicital oThv diemi@dvela E.Z. kal umooTpwparogc. Av n aoctoxia
viver otnv diemi@dveia, Oa Tpémel N eKTIMWHEVN TAOh ouvdgeldg yia KdOe
OOKilIo va TIPOKUTITEl HIKPOTEPN ATTO Wid AVEKTA TIUA TTou Ba mpodiaypdygeTal
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oTnv HeAETN. Av dev Tpodiaypd@eTdl aThy HEAETN, WC AVEKTA TIUA BeswpeiTal
To 1/20 7Tn¢ amaiToUUevng XapakThPIOTIKAG TIHAC OAMITITIKAC avToxA¢ Tou
E.Z. ka1 TouAdxioTov To 1 MPa.

Av Ta amoteAéopara TG OOKIHMAC ouvdgelag Oev IKAVOTIOIOUV TO OXETIKO
KpITApIo amodoxNg, o éAeyxog ouvexiletar oc dUo véeg OE0EIC YEITOVIKWY
TEPIOXWY Yia KABe Jokipio Tou Kpibnke avemapkég. Av Kal TdAl dev
IKAVOTIOIEITAl TO OXETIKO KpITApIo amodoxng, o éAeyxo¢ Oa pmopoloe va
OewpnOci OTI IKavoToIEiTAl AV h TIUA ouvdgeld¢ KdOe avemapkoUG SoKidiou
Eemepvd To 75% TG avekTAC TIMAC, evw n péon TIUA Tou ouvoAou Twv
OoKIJiwv 1kavoTolei To KpITAplo. 2& OoKigia Tou dgv dAoToxnhoav oTnv
dlemgdveld, w¢ TAOh ouvdgeldag, Yid Tov TPoodiopiodd ThG Héong TIWAG,
AappdveTal n eeAKUOTIKA Tdon aoToxidg Tou doKipiou.

AAAor EAcyxor

2TV TEPIMTWON TOU amd ThV HEAETN ATMAITEITAI O TPOGOIOPIOHOC Kal
dAAWV XapakTnpIaTIKWY TTARV The OAITTTIKAG avToxXNC Kal ThG ouvdgelag Tou
eKTOE EUOHEVOU OKUPOJEUATOC 01 OXETIKEC Bladikaoiec eAéyxou Ba mpémel va
TpodiaypdpovTal aThv HEAETN.

&) AiopBwring Mérpa

2e KAOe TmepimMTWON TOU TA AMOTEAEOPATA TOU OTTIKOU, HNXavikou
(kpouaoTikoU) K epyaoThpiakoU eAéyxou amodeiouv OTI To TapaxOév mpoidv
Oev éxel Ta amaiTolpeva Tpodiayeypdupéva XapdkThpIoTIKd, Td aTolxXeid Twy
eAéyxwv aflohoyoUvtal amd Tov peAetnTh. O peAETNTAC eival appddiog va
diepeuvioel Tnv duvaToTNTa KAl va TpoTeivel dAAn KaTdAAnAn péBodo
emaveAéyxou Kal afioAdynong Tou umd ap@ioPATNONn TUAWATOC Tou €pyou. Av
Kal TdAl dev IkavomolouvTal ol €Aeyxol 0 HEAETNTAC cival appodiog va
TPOTEIVElI TIC avaykaieg dIopOWTIKEC evEPYEIEC, OTNV £KTACN TTOU ATIAITEI N
acgpdAcia Kkai AsiToupyikoTnTa Tou Epyou.

2.1.12 TNiBavoi Kivduvol kai AVTIHETWTION TOUG

TTépav améd Toug ouvhiBeig KIvUvoug Trou elg@avifovTal aTIC pyaciec OAwyY
TWV 0IKOSOMIKWY £pywV, OTTWG AUTOI TTOU dgopolV Thv HeTA@opd, amoBean Kai
diakivnon UAIKWVY Kai efommAiopoU, Thv XpAon IKpIwpdTwy, Thv Xphoh
epyalciwv XeIpOC R nAekTpokivnTwy, weg €10IkOTEPOI Kivduvol KaATd Tnv
EKTEAEON TWV £pYATIWY EKTOEEUPEVOU OKUPOBENATOC ETTICNUAivVOVTAl:
(a) O kivduvog uyeiac Twv gpyalopévwy AGYw TG diwpoUPEVNG OKOVNG Kal
Th¢ pUTtavong Tou aépa,
(B) O kivduvog yia PAdpn oto déppa Kal Ta pdrtia Adyw epeBiopol amod
TPOOUIKTA UYNARG aAKAAIKOTNTAC.
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(v) O kivduvog €KPNKTIKAG AOTOXiAG TWV OUVIECHWY KAl TWV OWANVWOEWY
TPoOWONaNG Tou UAIKOU,

(3) O «kivduvo¢ vyida TO TPOOWTIKO OTNV TEPIMTWON TPOOTIAOeIAC
ameyKAwPIopoU UAIKOU OTIC CWANVWOEIG KAl 0TO akpo@Ualo.

O1 gpyalopevol Tpémel g€ KAOe TrepimTWoON va gival epodidouévol pe péoa
atopikh¢ mpooTtaciag: KepaAng (kpdvog), Matiwv (yuaAid), Xeipwy (yavTia),
TTodwv (umoTeg epyaaiac) kar Qtoaomideg (6Tav KpiveTal amapaitnTo).

OTtav ekTeAciTal n eKTOEeuan okUPodEPATOC, 0 XWPOC £pyaciag MPETEI va
acpileTal emMapKWCE Kai ol epyaldpevol va gopoUv gopHa TTARPOUG TTpooTaciag
TOU OWHATOC Kal va £€Xouv TARpN KAAuyn KepaAng. EploTdrar h mpoooxh othv
AYN UETPWY TrEPIOPIoHOU TNG OKOVNG. Z& KABe mepimTwaon Kail €181KOTEPA
OThV TEPITTWON TIOU XpnoidoToleiTal h Enpd péBodog avduing o kKAeioToUg
XWPOUG, Kal 0 depIOPOC TOU XWPOU KpiveTdl avemapkng, ol epyaldpevol
TPETel va gopoUV Kpdvog TpooTacid¢ pe e§wTepIKA TApoxXA aépa yia Thv
avanvoh. O mapexouevog aépac¢ mpémel va Ol€pxETAl AT @iATpo yid Thv
OUYKPATNON TWV aiWpoUHEVWY owuaTIdiwy.

Emiongc amaiteital kaOnpepivip  emBewpnon ThG KATAOTAONG  Twv
OWANVWOEWY TNG €yKATAOTAONG KaAl TNG dPTIOTNTAC TPOCAPHOYAG Twv
OUVOETHWY.
2Tnv mepimTwaon eykKAwPIopoU Tou UAIKOU OTIC owAnvWwoeli¢ R aTo akpoUaio
akoAouBouvTal ol TTAPAKATW EVEPYEIEC:

e AlakéTTovTal o1 Tapox£C aépa Kai vepoU KABWE Kai h AsiToupyia Tng

Hnxavig avadeuaong

e 2 TaOepomoiciTal 0 CWARVAC TTPOWONONE ToU UAIKOU Kal TO dkpo@Uaio

via TpoaTacia amd mbavég avef EAcyKTeC TAAIVEPOUADEIG

e ATmoouvappoAoyoUvTal ol cuvd£oelC OTAv N Tieon OoTov OwAnRva EXEel

UTTOXWPNOEI TIPOOEXOVTAC vd PNV PpeBolv dTtopd Tou TPOOWTIKOU
HTIPOOTA AT6 TO OTOMIO TWV CWARVWY.
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