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HEPIAHYH

H mapovoa texvikn) pedétn agopd otnv TeAdwkn) Texvikr) 'ExBeon tou
Epeuvnukou mnipoypdppatog “Arotipnon amnokplong oe Oelopikeg Spdoelg
SonKk®V OUVOA®V e PEpouoa Toxorolia ard orntorAtvloug pe ouvieTIKO UAKO
roviapata rapadootakou turou — [Ipodiaypagég RATAAANAGV UAIKOV® OMeg
avageépetat otnv oupfaon peraiu EOvikou Metoofiou IloAutexveiou, XXO0Ar)
Xnpuikov Mnxavikov, Topeag Emoupng wat Texvikng v  YAKov,
Emompovika YrieuOuvn Kab. A. Moporoudou kat ouvepyalopievo topéa, tov
Topéag Aopootatikng g ZxoAng IMoAmkev Mnxavikov E.M.II., (Epyaotr)pto
Avtiosiopikng Texvoloyiag - KaB. II. Kapudng, Epyaotrjpio Ztaukng xat
Avtiosiopikewv Epsuvov - KaB. K. Zuppakélng) kat tou Opyaviopou
Avtiosiopikou  Zxedlaopou kat Ilpootaciag (OAZIT). To mapov €peUVNTIKO
nPOYpAPla OTOXEVUEL Ot AIOTIPNON AOKP10NG O OE10MIKEG Hpdoelg Sopkwv
OUVOA®V HE& @EPOUCA TOWXOIIOUA aIld OMTIOIMAIVOOUG HE OUVOETIKO UAIKO
Koviapata rapadootakou tuIou.
H teAkn) texviky) €kBeon avagépetat:
oV pedén ng enibpaong g QUONG v adpavev (Kepapikd, appog,
yapurtidy) kat tng emidpaong g QUONG tng OUVOETIKIG UANG (aspikog
aoféotng, udpaudikog acPéotng, 1mofoAdva) ota TEAIKA QUOTKOXNMIKA
KAl MPNXAVIKA XAPAKINPEOTIKA TOV KOVIAUATOV OIKG IIPOEKUYE Oav
avaykatoma anod IV petn  TEXVIKL  €kBeon (Ex0Arn Xnukov
Mnxavikeov, Topéag Emotiung kat Texvikng twv YAwkov, Kaf. A.
MoporttouAou)
OTa XAPAKINPEIOTIKA PKPpodoung, £§EAIENGS TV XNPIKAOV aviidpdoe®v Kat
TOV HNXAVIKEOV aVIOX®OV yla Ola@opeTikoug TUMoUg rapadooiarwv
Koviapatov (£xoArn Xnuikeov Mnxavikov EMII, Topéag Ermotrung kat
Texvikng tov YAikov, KafB. A. MoportouAou)
OINV OUHIEPIPOPA O OTATIKI] KATATIOVNON MAOTIKG®V TOIXOIIOUWV Artod
ouprniayr]) tufAla  Kat 1apadoolakoU  TUMOU  KOViApatog  (ZXOAr)
[ToAttikwv  Mnxavikwv EMII, Topéag Aopootatkng, Epyaotplo
Avtuiosiopikng Texvodoyiag - Kab. I1. Kapudng)
OtV OUPIEPLPOPA 0 HUVANIKI] KATATIOVIOL ITAOTIKGVY TOXOTIOU®V ATt
ouprnayr]) touPfAa Kat mapadoolakoly TUIOU KOVIAPATOG HE  XP1o1)

OE10UIKOU Tpooopowwtpa (ExoAr IMoAtkeov Mnxavikov EMII, Topéag



Aopootatikrlg, Epyaotpio Avuioceiopikng Texvodloyiag - Kab. II.
Kapubng)

OINV OUUMEPLPOPA O OHUVANIKI] KATATIOVI|OT] 10TOPIKIG KATAOKEUT|G 1€
XP1O1 TPOCOHOIOUATOS TEMEPAOPEVEOV OToXeEI®V (Zx0An IloAttikwv
Mnxavikov EMII, Topéag Aopootatikrg, Epyaotrplo Xtatkrg xat
Avuiosiopikev Epsuvov - Kaf. K. Zuppakelng)



EIZATQI'H
To Epeuvnuko npoypappa pe TitAo “Amnotipnon arnokplong O€ OEI0PIKES
0pdoelg dopkaV OUVOA®V Pe @Epouca  ToXorola ard ortornAtvloug pe
oUVOETIKO UAKO Kovidapata rapadootarou turou — [Ipodiaypagég rataAAnAwv
VARV’ arotedel €va olorAnpopévo dlermotnpovikd mpoypappa  yia Inv
AIOTiPNON TNG AIOKPLONG O OlOPKEG Hpaoelg SOPK®V OUVOAGV Pe @Epouca
TowxXoriotia aro onrtormAvBoug KAl appoug peyddou raxoug. To mapandve
npoypappa aroteAeital anod Ipeig PAoelg:
1. Zxediaopog, mapaywyr), ArOTipnon  @QUOIKOXNHIKOV KAl HNXAVIKGOV
XAPAKINPIOTIKGOV KOVIAUATIOV PE XOovOPOKoKKa adpavr) (okupodepa) —
ZxoAn Xnuikov Mnxavikov E.M.II., Topéag Emotung katr Texvikng
v YAkev, Ermompovika YrieuBuvn: Kab. A. MoportouAou
2. Kataokeur] TMmMAOTIKOV TOXOIIOU®V HE  Ola@OPETKEG  OUVOLOELS
Koviapdtov/okupodepdtov, - Medétn otaukng KAt - Suvapikng
oupniepupopdag — XxoAn IloAttkeov Mnxavikev E.M.II.,, Topéag
Aopootatikr)g, Epyaotrpio Avuosiopikng Texvoloyiag, KaO. II.
Kapubng
3. Aopootatiky] peA€tn plag 10TOPIKNG KATAOKEUT|S XP1OTHOIIOIDVIAg TV
16060 TV TETEPAOPEVOV OTOIXEI®V - XX0An [ToAttikeov Mnxavikov
E.M.I1., Topéag Aopootatikng, Epyaotrplo Ztatikng Kat AVTiOe10PIKQOV
Epeuvov, Kab. K. Zuppaxkelng)
Ta amotedéopata IOV MAPATIAVE TPV @ACE®V TOU  EPEUVNTIKOU

npoypdappatog rapouctadoviat otV - rapovoda  teAikr  €kOeon  tou

POYPAPHATOG.



1. YAIKA MAPAXKEYHYX KAI MEOGOAOI AITIOTIMHXHX TQN
KONIAMATOQN AITOKATAXTAXHX

1.1. TIpwteg 'YAeg

ZUpgeva pe Tig OUYXPOVEG APXEG Yld TIS €PYacie§ AITOKATAOTAONS
10TOPIKGOV Pvnpeiov, mporepévou va eCaocpaldiooupe n oupfatotna petady
TV aufeviikav IapadoolakmVv UAKOV Kdl TOV UAKQOV ArtoKatdotaong, IPETEl
va XP1NO0TIo0UvVTal avaioya UAKA.

Me Bdon v apXr) autn Kat cUP@®VA He ta Kprpla arnodoxng rou nodn
opioOnkav, emAéxbnkrav kat Xpnolporo|fnkav rnapadoolarég npwieg UAES 1
apAy®yr T®V Oroimv Ipooeyyilel 11g napadoolakeg TeEXVIKEG rapaymyns. I'a

OUYKPITIKOUG OKOTIOUG XPNOTHoTo0nKe oav NPty UAN KAt AEUKO TOTIEVTO.

Acpikr) AoBeoctog
[Tpotur|Onke okdvn udpacfeotou, avii rmoAtou udpaocPéotou, Adyw Tou Ot eivat
o €UXPNOoTn Kal UrtdpXetl 1) duvatotnta rpocdloplopou pe akpiffela tou vepou
nou anatteitat ywa v avapin tou okupodépatog. Xpnotporor)fnke okovn
udpaoPéotou amno v 'MAKEAONIKH AZBEXTOIIOIIA', ®cocaAovikng.
O ¢Aeyx0og NG OUYKEKPIPEVNIG OKOVNG Udpacféotou ouviotatat otov
XAPAKINPoPOo g udpaofeotou pe Bepuikn avaduon (DTA-TG).

Ta amotedéeopata g XNUIKNG avdduong g aepikng aoPEotou
ieptypdgoviat otov rivaxka 1.1, 6neg MPOKUITIOUV oav PECOG 0P0G OA®V T®V

derypdatev aoBéotn rou £€xouv xXpnotpornonOei.

ITivaxag 1.1 Yvotaon aspikng agBeotou

Yuotaon [Meprekukotnta %
Ca(OH)2 81,71
CaCOs 12,35
Mg(OH)2 2,72
H20 0,40

Y6pauAkr Aofeoctog
H ouvotaon 1wtmg aofeotou mapatiBevial napaxkdiw. Xpnooror)Onke

udpavldikn aofeotog turtou NHL-Z 3,5 tng etaipeiag Lafarge.



IMvaxag 1.2 Xvotaon kai 1610tnte¢ vbpavAikng aofBEotou

Zuotaon

CaO 65%
SiO2 12%
CO2 12%
H20 8%
Al2O3+Fe203 0,8%
MgO 0,5%
K20+Na20 0,2%

OMrTukn avioxn) (28 nuépeg)

7 Mpa
dawvopevo e181k6 Bapog
0,65 kg/dms

Agvko Towpévro
Xpnowornotr|Onke Aeuko towpevio turou II/A 42,5 N EAY (Aeuko) tng etalpeiag

“"TITAN". H oUotaon Kat ta XapakInplotika tou rapatifevial mapakdate.

IMivarxag 1.3 Zvotaon kat 1610tnteg AsuKoU toUevToU

KAivkep 80%
Zuotaon Ioyog 3%
AoBeotodiBog 17%
E1dkny Emgaveia (Blaine) 4300 cm2/gr
SO3 3,2%
Agukotnta 84%
LOI 8%
I.S.T. 75 min
H20 27%
Avtoxr) 2 np. 27 Mpa
Avtoxr) 7 np. 40 Mpa
Avtoxn) 28 np. 53 Mpa

IMoloravikd Ipéocpikto

Mniaikiq I'n

H mpour|Beta tng MnAaikrg yng rou xXpnotpornor|dnke £yve arod v eraipeia
"LAVA A.E.

Ia tov 1poodloplopd tewv 1910wV Tou Mo{oAAVIKOU auTtoU UAKOU £ytvav ot

axkoOAoubeg avaduoeig:



§ AvdAuon niepibAaong axktivav X (XRD).

Ao v avdduon autn mposkuye OTl Ta PAcKA OUCTATIKA OTOIXEia IToU
neplEXovIal oty PnAaikr) yn €ival Katd Kuplo Adyo xadadiag kat avopOing.
Ao 10 OXETIKO @aopa g avaduong XRD mpoxkurttel 011 IpoKettal yia apop@o
UAKO P& pKPO ITOCO00TO KPUOTAAAK®OV PACERV MTUPITIKNG OUOTAONG.

§ Avdluon POoplopou aktivev X (XRF).

Ao v avdduon autr) MPoekuUYav Ta aroteAéopata Imou cuvoyilovial otov
MAPAKAT® TTiVaKd.

IMvaxag 1.4 Xnuukn ovotaon Kat 1610INTeC UnAaixng yng

Yuotaon MnAaikng yng

SiO2 69,66%

Al203 12,21%

Fe203 2,34 %

CaO 2,01%

MgO 0,70%

K20 3,28%

Naz0 3,28%

LOI 7,35%

IMoloAavikotnta (Mpa)
6,7
Evepyo mupitio
55,51%

[Tukvotnta 2,36 gr/cm3

Metakaoiivng

H oxkovn petaxkaolivn rnapdyetatl pe katepyaoia oe uypndég Beppokpaoieg kada
aleopevou kaodivn. H dwadikaoia éynong divel otov petakaodivny pia popen
oAU dpaoctikn. BeAtiwvel 1ig 1610tn1eg ToU oKUpOOEPATOG ermitaxuvoviag TV
noloAavikyy aviidpaon, pewwvoviag —ouoclwwotikda v Olarepatotnta,
poo@epovtag  avioxry oe  emBeukda  SaAvparta. Xpnotpornotr)Onke
petakaodivng  MetaStar 501 g etapsiag IMERYS Minerals. Ta
XAPAKINPIOTIKA TOU HetakaoAivn mapouoialoviatr otov mivaka 1.5 esve oto

oxnjua 1.1 mapouotadetal n KOKKOPETP1Kr) S1afadpion tewv rofoAavaov.



IMivarxag 1.5 Xnuwkn ovotaon & 1610tnteg pertaxkaodivn

IToloAavikr) 950 mg deopeupévou
Spactkotta Ca(OH)2 /g ofoAavng
Yypaoia 0,5%
Xpoua Agukod
E1dwo Bdapog 0,3 gr/cm3
E1dkn Erugavela 12 m2/gr
SiO» 51,70%
Al203 40,6%
Fe20s3 0,64%
cao 0,71%
MgO 0,96%
K20 2,00%
Na20 0,31%
SOs 0,11%
LOI 1,19%
IMukvotta 2,52 gr/cm3

Zxnua 1.1 Koxkouetrpwkn diafabuion ¢ unlaixng yng kai tov uetaxaoldivn.
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Adpavi Yika

Appog

1. Appog 1 (A1)

Appog xadafiakr) rotapiota. H dppog datibevial oe 4 kokkopetrpieg <0,5, 0,5-

1, 1-2, 3-6 mm. H kokkoperpikn drafabuion tg appou Al sivat:

ITivaxag 1.6 Koxkouectpikn 6wafabuion aupouv Al

Aiwapetpog ZUYKPATOUREVO 1T0C00TO (%)

KOOKLVOU
Al1/3-6 | A1/1-2 | A1/0,5-1 | A1/<0,5
(mm)
4 82
2 18
1 100
0,5 94
0,25 6 51

0,125 49

2. Appog 2 (A2)
[Mpoxkettat ywa appo Bpavotr) Aatopeiou aofeotoA1B1kng ouotaong g eralpeiag
"TITAN™.

ITivaxag 1.7 Koxkouetpikn) dwaf3abuion aupov A2

, , ZUuyKpatoUpeEvo
AldpETPOG KROOGKIVOU ,
nogooto (%)

(mm)
A2/2-4
4 0
100

dawvopevo e161ko6 Bapog: 2,71 t/m?3

Mikto 16106 Bapog: 2,58 t/ms3

Mwkto e161k6 Bapog ev kopeopm: 2,62 t/m3
Movabwaio Bdapog (unit weight): 1,65 t/ms3

TCappmiAl

Cappridt acPfeotoABikng ouotaong g etatpeiag “TITAN™, n kokkodafdabpion

TOU OIT010U Tapouotddetal MapaKAT®:
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Alwapetpog ZUYRPATOUHREVO
KOOKLVOU nocootd (%)
(mm) 16-1 mm
8 90
4 9
2 1

ITivaxag 1.8 Koxkouctpikn Swaf3abuion yia to yapuril

dawvopevo e181koO Bapog: 2,72 t/m?3

Mwkto 186106 Bapog: 2,65 t/ms3

Mkto e161k6 Bapog ev Kopeopm: 2,68 t/m3
Movabwaio Bdapog (unit weight): 1,36 t/m3

Opauopévo Kepapiro

Kepapiko K1

Xpnowornow)Bnkav adpavry ard Bpauopévo KeEPAPIKO IIPOEPXOUEVA  ATIO
oupnayeig mMivloug. Ao 1 XNUIKL avAaduorn tou TnAou IMpoekuyav ta £§ng
artoteAsopara:

IMvaxag 1.9 Xnuukn avddAvon ntnlou

KEPAMIKO K1
Na20 1,86%
K20 2,89%
CaO 1,59%
MgO 2,15%
Fe203 6,6%
Al203 12,4%
SiO2 64,2%
Artfb)xuq 8,22%
Bapoug

ITivarxag 1.10 Xnuikn avadvon nndou: % mooooto dialvtwv os 0,1nHCI

KEPAMIKO K1
Na20 0,04%
K20 0,06%
CaO 1,13%
MgO 0,62%
Fe203 0,42%
Al203 0,47%
SiO2 0,72%

11



IMTivarxag 1.11 Xnuikn avadvon nnAouv mooootwv aldrtwv

KEPAMIKO K1

XAwplouxa 0,04%
Nupikd 0,06%
Osuka 1,13%

ITivaxag 1.12 Opia Attemberg nnlou

KEPAMIKO K1
‘Opto vbapotntag (WL) 28,16%
‘Opto mAaotukotntag (We) 23,7%
Agixing mlaotukotntag (Ip) 4,46%

Enopévag Bdoet tov opiov Attemberg o mnAog xapaktnpiletal wg avopyavn
Aapytlog Atyo ouprueotn.
O1 18101tteg TV oupnayev rmiivowv sivat:

IMivarxag 3.13 1610tnt1eg mAivOwv

OAUTTIKI] AVIOXT)

(Mp) 12
Kqur[t(ﬁga(;vroxr] 0,60
[Topadeg % 17,93
Elﬁti(;nggpog 1,79
Y6c110681<é}:1_32t02 alata 0,067

Ot oupnayeig mMAivOol Bpautnkav oe Bpauotrpes. Ta Opavopata KooKviotnKav
oe 0glpd yeppavikewv kookwveov DIN Swaperpov 16mm, 8mm, 4mm, 2mm,
1mm, 0,5mm, 0,25mm, 0,125mm, kat 0,0063mm. Ztnv cuvéxela mAUOnKav
wote va arnopakpuvOei 1n mautdadn kar {npabnkav oe kAiPavo péxpt va

OTEYVOOOUV TTAT)PKG.

Kepapiko K2

Xpnowornow|Onke ertiong Opauvopévo Kepapkod 1ou  SwatiBeviar oe  duo
KOKKoOpeTpieg. [Ma tov mpoodloplopld tewv XapaKINpPloTIK®V ToU £ytvav o1 €§1g
avaluoeig:

§ AvdAuon niepibAaong axktivav X (XRD)

AvdAuon @Bopiopou aktiveov X (XRF)

®eppikn avaduon (DTA/TG)

w W

[Topopetrpia udpapyupou

12



§ KOKKOPEIP1KY avaiuon

§ [IIpoodloplopog tou @aivopevou e1d1koUu Pdpoug emi {npou Kat ert
Kopeopévou delypatog

Ta anoteAdeopata 1wV avaAUoemV E€XOUV OG eSNG:

Ao v avdaduvon v detypdteov pe Xpnon nepiBlaong aktivov X eivat

XAPAKINPIOTIKY] 1] Tapouocia xadalia rat 1AAitn eve UMIAPXOUV 08 PKPOTEPA

ooootd evaoelg avopditn, aABitn kat dodopitn.

Ano v avaduon v deypdtav pe @Boplopd aktivov X mpoxkurttel 1 e8ng

ouotaon:

[MTivaxog 1.14 Xnuikn avaivon

KEPAMIKO K2
Naz0 2,03%
K20 2,87%
CaO 3,54%
MgO 2,05%
Fe20s 7,01%
Al203 19,47%
SiO2 60,69%
Lol 5,02%

Ao v Beppikn avaduon perpdral ouvodikr) anwAsla Bapoug 0,53% 1 ormoia
avuotoxel omv e§wbeppn pPeraATpor|s NG OTEPEAS (AONG TRV APYIATK®WV
OPUKI®V.

ITivarxag 1.15 Amnotedéouata mopooyustpiag vdpapyuvpou

KEPAMIKO K2
OA1kOG TIpOopPOPOUEVOG OYKOG (MM3/Q) 150,3
E181kr) etugpavela (m2/g) 2,61
Méon aktiva niopev (am) 0,59
davopevr rukvotnta (g/cms) 1,89
AopBapiévn @awvopevn mukvotnta (g/cms3) 2,64
OAk6 Topwdeg % 28,4

ITivarxag 1.16 Ei6iko Bapog kepauikov K2

KEPAMIKO K2

dawvopevo e161k6 Bapog Enpou (g/cm3) 1,02

dawvopevo 181k Bapog Kopeopevou (g7cm3) 1,12

13



ITivarxag 1.17 Koxkouetpwkn drafabuion kepapucov K2

Alwapetpog ZUYKPATOUPEVO OCOOTO
KOOKLVOU (%)
(mm) K2 0/4 K2 4/16

16 0] 0

8 0] 91,4
4 1,0 8,6
2 15,6 -
1 18,0 -

0,5 13,5 -
0,25 10,1 -
0,125 9,1 -
0,063 9,0 -

<0,063 23,7 -

1.2. ExXe810010G¢ KOVIAPATOV ANOKATACTACTS

KorKopeTp1KI) Srafadpion piypatog

I'a

Tov oxedlaopd 1ING KOKKOUEIPIKIG KAUIMUANG tv  adpavev 10U

Xpnowporo|fnkav, eArebnoav unoyn:

§

To 1Aaxog WV APP®V NG IPOG ATTOKATACTAOH 10TOPIKI)G TOIXOIloliag, Iou
otnv

MePIMm@OT TV Pvnpeiov g npoiing Bulavuvrg ieptddou eivar 5 + 6,5 cm
(Ayia Zogia KavotaviivourtioAng)

To peyaAutepo adpaveg tng Ayiag Zopiag eixe didotaon 1,5 cm

H mapouoia tov 1o xovépokokkmv adpavev ogeidetatr oto Opauopévo
KEPAMIKO.

Ao 10 MAX0G APHAV TNG €KAOCTOTE TowXortotliag rpoodilopifetatl o PEYIoTog
ATattoupevog KOKKoG adpavev (*Dmax/5). Zinv mporeyievn MePInmmon
urtodoyiletatl péylotog KOKKog ~12mm (6rmwg rpoodilopifetal ota Kptnpla
artodoxXr|g 10TOPIKAOV KOVIAHAT®V).

H xoxkxopetrpikn 6wafdOpion tou 10topikoU Kovidpatog tng Ayiag Xogiag

ownv KeovotavuvouroAn [1].

A" & B’ 610610 TOPAGKEVG

Zto 8vo mpwta otddia peAetatal o podog TV adpavev OtV CUPIEPLPOPA TOU

rovidpatog. I'a to Aoyo autd peletovial tpelg dagopetikeég ouotaoelg/pielg

adpavov:
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1. Appog-TappriAt (Mix 1)
2. Appog-Kepapiko (Mix 2)
3. Kepapwko (Mix 3)

H avaloyia koviag/adpavev eivat 1/2,33 (30%-70%).

IxebldotnKe 1 KOKKOUETPIKY KaprUudn (KapmuAn A), kowvr) Kat yua g TpeEg
pierg wote va nmpooopoldadel autr)v ToU 10ToP1KOU Kovidpatog g Ayiag Xogiag.
Ot avaloyieg TV UAIK®V ITou Xprjotpornombnkav oe kabe avapisn rapatibeviat

otov rivaka 1.18.

I'" otGo10 TapackeLg

Zto tpito otadilo pedetdtal o poAog g QUONG NG Koviag Kal TV IofoAavikev
MPOOHIKIOV OtV OUPITEPLPOopPd ToUu okupodepatog. 'a 1o Adyo autd pedetdatat
pila korkkodiaPfabpion adpavav pe Appo-Kepapiko (rou oto €§ng 6a ovopddetat
Mix 4).

H avaloyia koviag/adpavev eivat 1/2,33 (30%-70%).

IxedlaotnKe 1 KOKKOPETIPIKIY Kaprmuldn (KapruAn B), wote va mpooopotddet
AUV TOU 10TOP1KOU Kovidpatog tng Ayiag Xogiag.

O1 avaldoyieg tov UVAKaV mou Xpnotporio|fnkav napatibsviat otov mivaxka
1.19.

AxroAouBoUv MapaKkAT®: IMvakag HPe TV KAatavopr tou piypatog tov adpavov
yia ta &Uo otadla mapaokeur)g, KABwg KAl 1 Katavopn twv adpavev oe
aBpotlotikn] AoyapBpikn KAipaka os oUYKPlon HE TO 10TOPIKO Koviapa tng
Ayiag Zogiag kat 1a opla g KOKKOUETPKLG drafadpiong piypatog adpavev
peyiotou KOkKou 16 mm onwg reptypdgoviat:

§ aro tov KTZ yia tunorounpéva okupodépata Kat yia dU0 oe1peg KOOKIV@V (a)
DIN 4187 ka1 4188 xkat (B) ASTM E11 [2],

§ kat ta ipoturta DIN 4187 kat 4188 1) EAOT 408
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ITivaxag 1.19 Karavoun adpavov A'& B' mapaokesur¢ Kat

10TOPIKOU Koviduatog Ayiag Zopiag

Avapetpog ZUVOAKO H1EpXO11EVO TTIO00OTO %
KOOK1VOU
(mm) KaprmoAn A KaprmuAn B Ayia Zogia
16 100 100,0 100
8 91 86,3 91
4 68 73,2 70
2 48 57,7 52
1 32 43,4 37
0,5 20 32,1 26
0,25 9 21,4 14
0,125 0] 11,4
0,063 (0] 8,1
[Tapawnpnoeig
§ O1 KOKKOUEIPIKEG KAUITUAEG TIOU TPOKUITIOUV dard Ttov oXedlaopo
Bpiokovtal evtog tewv opiwv rou rneptypdgouv ta npoturnia DIN (EAOT) kat o
Kavoviopog Texvoloyiag Zxkupobdepatog. Aveldpinta amnd auvt) v
nmapatrpnor, OUOlAOoTIKY] oUykplon O6ev propel va yivet. O1 napandve
KAvoviopol a@opouv 0€ TIPOTUTIOTIOUHEVA  UAIKA Y€  OUYKEKPIEVES
nipodlaypa@ég 0ot tov kat nolotnrag. 'a nmapadewypa o KTE agopd oe
orupodépata mou mapaokeudaloviar pe ouvrOn AiBwa adpavr) edikou
Bapoug 2,40-3,00 t/m3 eve Oev arotedoUv avuKeipevo Tou orupodepata
mou napaockevalovial pe sAdagputepa 1) Baputepa adpavry. Ot napandve
Kavoviopoi agopouv os okupodepa e ouvOeTIKY) UAn to to1pévio. Emopévag
N OUYKPoN TOV OKUPOOEPAT®V aAlloKATAOTACONG ME TOUG IApPATTidve
KAvoviopoug eivatl arAd evOEIKTIKY) yia TV Imototnta g KokkodiaBadpiong.
§ ZuUpgpeova pe v pebodo T avtiorpopng MNXAVIKNG IIPOOEYYIONG Ot

KAUMMUAN TI0U TIPaypatika svila@épel va eSetdooupe  e€ival autr] Tou
10TOP1KOU Kovidpatog g Ayiag Zogiag. Ao v oUYKP10n TRV TPV AUTOV
KATAVOP®V TV adpavev IapatnpouUpe MES UMAPXEl HP1d APKETA KAAT)

MPOOEYY10T TNG KATAVOHUINS TOV adpavav ToU 10T0P1IKOU KOVIAPATog.
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Emoy1n ouvOioewv

O oxkomog ng epyaoiag autrg dittog. Na pedetnOei n emidpaon: (a) tng guong
TV adpavev OtV OUHUIEPLPOPA ToU oKUpodepatog, (B) tou eidoug ng Koviag
Ot OUUIIEPLPOPA TOU OKUPOSENATOG.

['a 1o oxkorod auto MAPACKEUAOTKAV:

A. AuUo ouvBéoeig pe ouvdetikr) UAn aoféotn kat rmoloAdvn MnlAaikr) yn pe v

id1a avaldoyia avapiéng kat ywa tig 6Uo ouvBéoelg, Kat dragpopetkd adpavn

appo-yappurudt (Mix 1) kat appo-kepapiko (Mix 2).

B. Tpeilg ouvBeoelg pe ouvdetikn UAn aoféotn kat rmoloAdvn petakaodivng pe
v 161a avadoyia avapi§ng kat yua 1§ Ipelg ouvBioelg, KAl dla@opetka
adpavn appo-yappurtidt, (Mix 1), appo-kepapiko (Mix 2), kat kepapiko (Mix
3).

I Tpeg ouvBéoelg pe  dragopetikn] ouvleTiKY] UAn: aoféotng, topévro,

udpavdikny dAofeotog kat Xprjon 1ofoAdvng petaxkaodivr, adda pe adpavr)

KOwWd ®G TPOg T (PUOIn, TtV avaloyia Kat v KOKKOUETIPIKY diafddpion kat

yua ug 1pelg ouvBeoelg (Mix 4).

AvaAutika

o1

ouvOeoelg

Iou

rtapouotalovtat otov rivaka 1.20.

oxedldotnkav  Kat

IMivarxag 1.20 ZuvBoesig — YAuca kar Avadoyieg

MAPAOKEUACTTN KAV

Kovia ITo{oAaviko IIpoopikto , Aodyog .
, , Adpavn . Kafwon
Zradio | Z0vOeon A opzotng [ Towpévio | YopavAw | MnAaixs | MetaxaoAivng % NSP"’/ (cm)
% % AoBeotog % yn % % Kovia
| 10 20 Mix 1-70 | 0,54 1,30
1l 10 20 Mix 2-70 | 0,70 0,80
Il 15 15 Mix 1-70 | 0,73 2,60
v 15 15 Mix 2-70 | 0,89 1,25
\% 15 15 Mix 3-70 | 1,10 3,50
r Vi 20 10 Mix 4-70 | 0,87 2,85
r VII 15 15 Mix 4-70 | 0,57 2,00
r VI 30 Mix 4-70 | 0,57 1,30

Avuireipevo peAétng avalutira

1. Zuykpon wwv ouvBéoewv I katr II pe oxkomod v Olepevvnon 1ng

eridpaong g @UONG WV adpavwv OTG HPNXAVIKEG AVIOXEG KAl Td

(PUOTKOXTUIKA XAPAKTNP10TIKA TOU OKUPOoOEPATOS.
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2. Zuykplon v ouvbeoswv III, IV kat V pe oxkomd v depevvnon g
eridpaong g @UONG WV adpavwv OTG HPNXAVIKEG AVIOXEG KAl Td
(PUOIKOXTIIKA XAPAKINPLOTIKA TOU OKUPOoSEPATOG.

3. Zuykpon v ouvBéoewv VI, VII kat VIII, pe okorod tnv diepevvnon g
ernidpaong g UONG TS Koviag OtV OUUPIEPLPOPA TOU OKUPOSEPATOg
yia to 1610 piypa adpavav.

4. YUykpwon twwv ouvleoewv I wkar III, pe okormo v Oiepevvnon g
ernidpaong g QUONG TS Koviag otV OUNPIEPLPOPA TOU OKUPOSEPATOg
yia to 1610 piypa adpavav.

5. Xuykpon twv ouvBéoswv II katr IV, pe oxkomd tnv &iepesuvnon Ing
ernidpaong g @UONG TG Koviag otnv CUUIEPLPOPA TOU OKUPOSEPATOG

yia to 1610 piypa adpavav.

1.3 TTapaokeur] KAt OUVT PO CKUPOSERAT®V ANOKATACTACTS
Al001K0o1l0 TOPACKEVG

Eva and ta kaboploukd otddia otnv mapaokeur] IOV KOVIAPAI®OV -
orupodepdt®v eival n mpoerolpacia Kat 1 avapi{n v mpeItav UAQOV yla v
APAY®YI) TOU VOITOU OKUPOSENATOG.

H 6iadwkaoia ou akodouBeital katd v npostopiacia Kat myv avapidn
IOV MPAOTOV UA®V Taifel kaBoplotikd poOAo oOtn HEIEMEITA CUUIEPLPOPA TOU
KOVidpatog.

Ot anattovpeveg yia kaBe ouvOeon TPwieg UAeg mpv v avapidn
Quyifovtal oe &npn katactaon. Ta kepapika €xouv 1161 {npavOei oe @oupvo
®ote va eivat antaAdaypéva ano vypaoia.

[Tptv amd v avapin ya v IIapAcKeUr] Tou oKupodepatog ta
Repapika adpavr) toroBetouvial padi pe pepog tou rpog avapiln vepou otov
avapiktpa yia 15 Aertda riepinou wote va Py anoppo@rjoouV 1moAu vepd ard
TO OUVOAKO vepd TOU piypatog katd v avapisn OAmv v UAK®V, oUTe va
arnodmoouv ermItAéov uUypacia oto okupodepa mou rnapackeudaletal. Emiong
oup@ava pe 6oa exouv rpoava@epBel oto e161KO Bewpnuro pPépog 1 Hrafpoxr)
TV KEPAMIKQOV €Xel Oetikn emidpaon oty mpoopuon MPetau Koviag Kat
adpavav kat myv dnpoupyia 1oxupou deopou otnv dermgpaveia [3].

H napaokeurn) ouvBéoewv £€ytve pe HKpO nAektpokivnio avadesutrpa
Schwelm 70 otpogpov/Aierntto. H Swadikaocia eoaywyng @V UAKOV OTov
avadeutrnpa eival n akodoubn: Metda ta Repapika adpavr) Katl v mapeAeuon

TV 15 Aemmtov e10ayetal oty PIEtoviEpa 1 APHPog Kal aKoAoubel Xe1pOVAKTIKT)
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avadeuon ®ote 1o piypa va yivel katd to duvatov opoyeveg, ipocBEtoviag otyd
owyd Alyo vepod. Tédog mpootiBevial n Kovia pe rmoootnta vepou Kat tibetal oe
Asttoupyia. Zwnv rnepimwon 1mou  ota  adpavr) nepldapfavoviar  Kat
XOVOPOKOKKA KePAUIKA autd Oev mpootiBevialt otnv apxr] adda 2 Aesmtd
TEPIITOU TPV va 0AOKANP®Oel 1 avadeuon wote va Pnv Ordoouv 0€ PKPOTEPNS
Olapérpou tepaxia, pe arotédeopa va aiddolwBel n kokkodaBddpion. Katd
dldprela g avdadeuong rmpootibeviat oyd owyd vepd ®OTE TO Piypa va
“doulevetal” xwpig va eivatl oAU udapeg.

H avamén 6laprei péxpt v mArprn OHOYEVOMOinorn ToU vEIOU

Koviapatog —okupodépatog 15 Aertd nepirnou. KdaBe ouvBeon napaokeudaletal

Dwrt. 1.1 I[Tapaokeun okupodéuarog o nAeKktporivnto avadevtripa

'EA£yX0G £EPYACIHOTNTAG VROIIOU KOVIAPNATOS

O ¢Aeyxog NG €PYAOPOINTAG TOU VRITOU KOVIAPATOS Yid OAeg TG
ouvBeoelg £yve pe oupgpava pe 1 PeBodo edéyxou ZK-309 "MéBobog dokang
kabong” (Pwrt. 1.2).
AexOrjkape oav 6po kabong 1-4 cm, dedopévou OtL dev UrApxel AvVtioToxXo
npoturio ywa Bulaviivou tumou okupodépata, kKAt HPeE TNV AOYIKI] OTL TO

oKUpOdea TIPETEL va gival epyacto X®PIig va eival oAU udapég yeyovog 1ou
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0a kaBuotepouoe v m§n Kat v 1poodo v avudpdoewv pPetasu Koviag-

ntoloAdvng, eve Tautoxpova Ba peimve TI§ PNXAVIKEG AVIOXEG.

Dwrt. 1.2 Eleyxog epyaoudtniag OKUPOOEUATOS

ZUPTUKVOGT] - TAPOOT S0KIPi®V

To vord okupddepa torobetr|Onke ota dokipla MAnpwvoviag ta Katd 1o
Nuou ta omoila oy ouvexewa OovnOnkav oe Sovnukn Tpdrneda yaa
306¢eutepoAernta/otpwor. AkoAouBouoe 1o yéplopa g pnrpag kat dévnon ya
ada 30 desuteporeria (Powt. 1.3). Ta ta xkudivbpikd Sokipa n 6ovnon
ywotav oe tpelg orpaoelg kKat yia 30 ' n kabe pla. Metd i 66vnon kat mv
TEAIKY) MAT)P®OT] TOU KAAOUTIIOU €y1ve erpeAnevn e§opdAuvor) g srm@aveiag
TOU P& Puotpi KAl tautdxXpova dAroPdKPUVOoN TV UTIOAEIPPATOV TOU VEIIOU
KOV1APATogG.

Ta kadourma npv MAnpwOoUv e 1o Koviapa enadei@dnkav ermpedwg pe
Aadu.
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Dort. 1.3 Zvunvukvwon doKiuiov okupodéuarog oe bovnuxt tpanela

2ovT)pn o1 O0KIPHIOV

Ta radourma petd v MANPEon toug, KaAuednkav 11 AvAatoeg o1 o110ieg
SraPpexoviav wote ta dokipa va rapapevouv oe otabepég ouvOnKeg uypaoiag
RH> 95% péxpt 1o §ekadloumwpa. Metda v amopdkpuvon toug arnd ta
KaAoUrua ouvinprnOnkav os riepipdriov epyaotnpiouv pe uypaocia RH 50 = 5 %.
H Beppoxkpaocia nrav 20 £ 2 °C 1000 1ptv 600 KAl PETA 10 {eEKAAOUTIOPA TRV
doximv kat pexpt m Hpauvorn toug.

O xpodvog 10U artatteitat yia 1o eKalounapa tov SoKipiav TotkiAest
Ady® Tou 0Tl e§aptdrtal arod v oUvOeoT] TOU KOVIAPATOG KAl Artd Tov XpOvo TTou
artatteitat yla va rpocAdfel 1o SOKIP10 AvioXeg TETOIEG TTOU va ETTITPEYOUV TV
agpaipeon tou KaAourou X®Pig Tov Kiviuvo Kataotpo@ng tou.
O1 ouvBéoelg pe ouvbetikry] UAn pnAaikr yn mou eivat Atyotepo Opaotikn
SekadounwOnkav otg 14 npépeg eved  yla TG UTOAouteg o  XPOVOG

Sexalounwpatog Nnrav 7 nUEPES.
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1.4 TeXVIREG AMOTIPNONG - REAETNG TV XAPAKTIPLOTIROV TRV

ORUPOSEPATHOV ANMOKATACTACTG

[Ma v anotipnon t@v oKUpodePdI®V ArtoKATAoTtaon§ IToU IapaoKeEUAoTNKAVY,
egetdovtal ta e€rg teEXVIKA XAPAKINPIOTIKA TOUG:
Opotoyévela, IPOOQPUOT, KokKodlaBdadpion, pe Xprion PIKPOOKOIToU
OITIK®V VQV.
Mnxavikeg avioxég, He xpnon tev Owataemv Odoxkipwv OAlyng-
KApYrg.
Zrauko perpo elaoukointag (rkAion xopdrg Siaypdppatog tacewv
MAPAPOPPROE®V), OUVAPIKO MEIPO €AACTIKOTNTAG M€ XPHon tng
1ebodou TV UnEPX®V.
Xnuikn egeAgn avtibpaong  ouvdeukn)g  UANG-mtoloAavikwv
TMIPOOPIKTI®V, Y€ XP1)on TV Beppikev nebodwv avaiuong (DTA/TG)

M1RKPOOGKOIIO OITLRKOV VAV

H 1péBobog NG PIKPOOKOITiag OIMTIKGWV WKV dArotedel pua  Jn
KATAOTPETTTIKY] TEXVIKI], Yeyovog 181aitepa ONpAvIKO Og MEPUTIROOES £§€Ttaong
UAK@V PEYAANG 10TOPIKIG KAl KAAATEXVIKTG agiag.
Baowr apxn) g Mikpooxkortiag Omukev Ivov arotedei 1 petarpor) tou
nAekipkoU onpatog (pwvr), e&wkova, Oedopéva K.a.), TMOU IIPOKETAl va
petadobei, oe akoloubia YPnelakmv MAAp®V oto €va AKPOo NG OIMIKIG {eudng.
O1 taApoi autoi Hloxerevovtal otV OITIIKY] iva, aviXveuovidl 0to AAA0 AKPO NG

(eldng Kal PETATPETIOVTIAL O€ AVIIOTOIXO NAEKIPIKO OrjHd.

H Miwkpookoria Omuikev Iveov Xpnoworoteitat yia tnv e tornou
avayveplon TV tunev @0opdg, Vv eKIPNOn IOV ATTOTEAEOPATOV £QAPHOYWYV
pebodwv ouvinpnong, kKabBaplopou Kat mnipootaciag em@avewwv. Ermiong
XPNOPOoIToleital yia Vv apXiKI eKUPNon g PIKPOoOoUrg ToUu UAKOU, Vv eIt
TOTIOU TAPATI)PNO0T OUVOET®V UAKQOV (KOVIAPAT®OV, XAapTou K.d.), Kab®g Kat yia

napatrpnon H1Ermeavelak®v @atvopEveV.

H texvikr) autr) Baoiletat otn Xprjon evog opntouU PKPOOKOITioU, TUTIOU
Pico Scopeman - Moritex, oAU euxpnotou, pe to oroio propel va efetaotet
ert TOTI0U OAOKATNP1 1] EMME@AVELA £VOG 10TOPIKOU OUVOAOU, X®pig va aratteital n)

npo-Katepyaoia 1 addoiwon twwv UVAKev. To onpaviikotepo TUrpa Ttou
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PIKPOOKOITIOU OIMIK®V 1wWoV £ival ol @axkoi  OMUK®V 1oV, LTS apXEQ

Asttoupyiag toug Baoifetatl kat n) Asttoupyia g pebodou.

Ta rupldtepa TUPATA TG OUCKEUTG £ivat:

g Adpna aloyovou 1ou Asttoupyet ota 100 W.

g Zuompa €A&yxXou g £viaong Tou eatog. H rmoootnta @wtog rmou avaxkAdtat
aro 1o avukeipevo, €aptdtal and 1o XPWHA KAl TO UAIKO TOU AVIIKEIHIEVOU.
To pikpookoro autdpata npooappodetl v £viaon ToU @RTOg g Adprag,
€101 MOTE va urapxel éva otabepod erminedo potewvotntag ot Aapfavopevn
E1KOVA.

g Xuomnpa eotiaong.

a Avuxeypevikoi gakoi. Kata m didprela mg epappoyng priopet va adAdadet
Kaveig TMEPLOOOTEPOUG (PAKOUG, VYld Vvad TIAPElL €1KOVEG  B1apOopeETIK®OV
peyebuvoenv (o1 duvateg AapPavopeveg peyebuvoelg eivatr x25, x50, x100,
X200, x600). Ot gpakoi cuvdéovial oto ouotnpa PeTadoong €KOvVAG PEO®
OITUK®V VQV.

TéAog, 10 MKPOOKOIIIO omuK®V eV 61abetel ¢§odo turornoinpévou Pivieo
ofpatog (PAL), mapéxovtag tn duvatotnta ouvdeong pe video povitop Kat
ouokeun] eyypagng. Ot ekdveg KATAYPA@POVIAlL O HAYVITIKO HPECO KAl €101
propouv va avartapaxBouv avd maca otypr] pe €ukodia oto Bivieo. H
turoriotnpevy €€060 ONPATOG EIUMTIPEIEL TNV £10AYRYI] TG €1KOVAG KAl O
UTTOAOY10TI] KAl KAT €MEKTAON O OUOTNHA YN@aKNg enedepyaoiag ekovag (n
Yneakr avaluon swkovag Pal eivalt 768 x 576 pixel), mapéxoviag mepattepn

duvatotnteg eneepyaoiag.

23



Mnxavikeég SoR1pEG
Aoxupr OAiyng
H doxiur OAlyng epappoletal kuping ota Ppabupd UAKA 10U KATA 1)

Aettoupyia toug Héxoviat kuping BAutuka @optia. Ot OAutuikeg tdoeg S,
IPOKAAOUV Bpaxuvon v SoKipiey Kat BAUTHKY) Tapapop@eone, .

Zmyv MeP1oXr) 1OV €AACTIKOV MApapopeoosmy 1oxvet S, =Exg,, orou E 10

HETPO €AAOTIKOTNTAG TOU UAIKOU.

Fevikwg, dexopaocte OTl Ta PETPA €AAOTIKOINTAG Of e@PEAKUOPO Kat OAiyn
Tauti{ovial av Katl UItapXouVv UAIKA IToU §ev UITAKOUOUV OTOV ITEPIOPIORO AUTo.
H Opavon twv wabupaov vAikev oe OAlyn emnépxetat katda 1 Odievbuvon ng
péyloing dratpnukng taong, to 6e O6plo Bpavong Ppioketal Katd ravova TG00
KOVIA 010 0p10 81appor|g WOoTe yia ta Ieploodtepa Ypabupd UAA va Bewpoupe
ot tautifovtat.

[Tpoodlopifopeva peyebn:

Toéon Bpavoeng S = F—q

(o]

orou: B, 1o goptio Bpavoeng

F,n apxikrn) emgaveia emBoArg goptiou
E@appolopevol kavoviopot
MeBobog eAéyxou 2K-304
[Mepapauxn 6idradn
Xpnowornow|Onke pnxavr) doxpr)g oe OAiywn TONI TECHNIK INSTRUMENT,
péyiotou goptiou 3000 KN, pe pubpifopevn taxutna emPoAng goptiou. Zug
ouvBeoelg pe ouvdetikn UAn pnAaikrn yn n smPAnBeioa taxvmrua fav 0,5
KN/sec eve otig urnodouteg nrav 1 KN/sec. H emPoAr) tou @optiou yivetat
auvtopata, Oreg KAt 1 Kataypa@:) tou PEY1oTou @optiou Bpavong.
H péyom emPardopevn duvapn Bpavoemg yia kabs kuPfiko dokipo 1] KuPikod
arto nplopatiko diverat oe KN.

P
Zinv ouvéxela urodoyietat n OAuttikn) avioxr) tou dokpiou f, = F_

(o]
Méow tng Soxipurig oe BAiYn rudwdpikwv Soxkipinv urodoyiotnke to OTtATIKO
pETpo  €daoukoOtNag IOV OKupodepdtwv oav  KAion g  Xopdrg Tou
Staypdppatog  taceswv-rtapapop@aoewv.  Ta  doxkipa  unofAndOnkav  oe

povoadovikr) OAlyn uno ouvOnkeg ermPaldopevou @optiou oe punxavryy Amsler
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péylotng wavomtag 2000KN . H pétpnon twwv aovikov kKat eykapoiov
nap/oe®v eywvav pe ) Porbsia NAEKIPOPNKUVOIOPETp®V pnKkoug 70CM 1ou
KOAANONnKav otnv TeAKn erm@avela pe ernogeldikn pntivn, oto peéoo UYPog twv
doxryiov. Ta nAerpounkuvoloperpa torobfetnfnkav  avudlaperpirka  ota
KUAWOpKA Ookipla kat otg arévavit HPeydAeg TAEUPES TV MPLORATRV,
ouvoAlkda 4 yua kabe dokiplo, oxnuatifovtag ava 2 petau toug otaupo (BA.
Dwt.1.4). O1 mapapopProelg Katd tov diapnkn afova petprOnkav emiong aro
Bedoperpo evoopatopévo oe €181kr) diatadn rmou npooappodotav MEPTUETPIKMG
tou dokpiou. I'a ) perpnon tou emPallopevou PopPTiou XPNOIOoTTo0nKe 10
duvapodperpo NG PNXavrg optiong. Xt pnxavr] BAiYng sival evoopatopevn
OUOKEUT] KATAypa@nS Kait avdaduong rAnpogopwwv. H taxvuinta @optiong

KaBop1fotav xepovaktikng kat dev Serrepvouoe ta 2 KN/sec.

Dwrt. 1.4 Bpavon kvdwdpikov dokiuiov o povoadovikyy BAiyn

Aoxuy) KApYng

Me 1w Ooxyur) KAPWYNG €AEyXETal Il OUUIEPLPOPA €VOG UAIKOU Otav
MPOPATIKO OOKIP10 armd To UAKO auTO KATATIOVEITAl A0 £YyKAPOold (opTia 1)
porteg pe diavuopa kabeto otov Hraprkn aSova tou doripiou.
H eviatukr] katdotaon Tmou avartuooetdl oe pia 80KO Tmou Kataroveitalt og

KAPWn eival uno oplopéveg ouvlrKeg povoafovikn rat petafaristal oe kabe
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KaOetn Hwatonr). Eav n tn) g pormg Kapyng €ivat 1€tota ®ote 10 UAKO va
Bpioketat otnv elaoukrn) meploxr) TOtE ol TACES O Pla T€rola Olatopr)

petaBdaAdovial oup@eva pe 1o vopo:

Orou y n anootaon aro tov oudetepo afova, W n porny avtiotaong xat I, n
por] abpavelag tng diatoprg tg Sokou.

H anoAuUtweg péyiotn tipn 1oV 1aoe®v ep@avifetal EMoPEVRG OTIS eSOTEPIKEG 1veg
G 60KOU. XV KAT® IEPLOXI] Ol TACES €ival €QPEAKUOTIKEG EV® OV AVR
MEPTOXT] O1 AVAITTUCOOHEVEG TAOELS £lval OAMTIIKEG.

ZUp@ava pe to vopo tou Hooke, 1 mapapop@®orn oty KAPWT| IIPOKUITIEL AIl0

TOV TUIIO:
o= s M, "
E EIl,

Me 1 doxun ng Kapyng npoadlopifovral ta peyedn:
e Avtoxr) kapyng fr mou ya ta pabupd vAkd opiletal @G o Adyog Tng POIg
KApyng 1t otyun g Opauvong 1mpog T poru) avtiotaong g diatoprng:

=

I'a doxko opBoywvikng Statoung mddatoug di kat vyoug d> 10U OTtnpPidetal os
epedpava mou arexouv arootaon L, kat goptifoviat os 6Uo onpeia katd v

nmaparate diatadn

im 157

Zxnua 1.3 Ieipapatxn biaraln 6oKiung os Kauyn

1l KAUITIKY] avioXt) urtoAoyifetal amno 11§ ox£oelg:
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P>L

fo=—— 1
f dl )dzz ( )
3>P>Lra
i =——— (9
d, d,
orou

P to peyioto ermPardopevo @optio (N)

L n arootaon petadu tov edpaoemv (Mm)

d1, d> o Adtog Kat UYog avtiotoxa, tou dokipiou (Mm)

a 1n peon amndotaon g ypapprng Opauong and v nAnoieotepn £8paon

HETPNHUEVT] Ot EPEAKUOUEVT ETTIPAVELA

H ox¢on (1) oxvel ya v nepimeon mou n Opavon mpaypatornoleital oto
KEVIPIKO TUrpa tou doxipiou prkoug L/3, eved n (2) oty mepirmon mou 1
Opavon oupPaivel ota akpaia tprpata prkoug L/3 tou doxkpiou.

BéAdog kadpyng katda tn ouypr] g Opauvong eival 1 KAtakOpU@n HPETAKIVNON
TOU UTIO PeA€tn onpeiou katd tn Opauvor.

e Auokapyia K eivat o Adyog tng avioxr)g KAPWng 1pog 1o BEAog rapyng I
otypr) g Bpavong g Hoxkou.

e O ouvtedeot|§ KAPWYNS Ars TIoU opiletal g o Adoyog tng avioxng oe kapyn fr

IIPOG TNV AVIOXT| Ot ePeAKUOPO fi: A sz

t
E@appolopevol kavoviopot
ASTM C 78-94
[Mepapauxn 6idtadn
INa ) doxwar) oe KApwn xXpnotportonOnke n pnxavryy AVERY — DENISON 7122
péyiotou @optiou 2.000KN pe e1d1kr) didtaln, onwg rapouvotaletal oto LXnpa
3.3.
To mplopatiko dokipto toroBeteitatl oe dUo KUAivdpoug otrpiéng, n petadu twv
omoiwv amnootaon eivat 450mm. To emPBaAdopevo pe autr) Tt Pnxavr] Qoptio
propel va eival otatiko kat ermPaiietal otadlard oo nplopatiko dokiplo oe
dvo B¢oelg rou oanéxouv 7,5cm arnd to péocov tou doxkipiou PEow KUAIVEpwv
Poptiong Kab' 6Ao 1o rAdatog tou doxkipiou.
To @optio ermPdAAetatl opaAd pe taxvtnra 10 KN/min.
AapPdavoviag vnoyn tig nmapandve PETprjoslg urodoyifovrat:

H avtoxr) oe kapwn tou doxkipiou:

27



_ PL
R
1 2
orou: P 1o péyioto ermPBardopevo goptio (N)
L n amootaon petadyu tov edpdosmv (Mm)

d1, d> o Adtog Kat UYog avtiotoxa, tou doxkipiou (Mm).

M£0060g TV UnEPNXOV

i 80xun pe UMEPNXOUG XPNolporoleitat pia  8€opn NXNUKQV
KUPAT®V UYPNALG oUXVvOTNTAg HE TV oTtoia yivetatl 0 €AeyXog Tou UAKOU.
H 1p¢Bobog eleyxou 1wV UAKGOV pe 1 XPrjon IOV UMEPHXeV eivalt pia pn
Kataotpo@ikn pebodog pe v oroia eivatl Suvatdv va aviXveuovial E0MTEPIKEG
ATEAE1EG TOV UAKQV KAl VA EKTIPNATAL ] YEVIKOTEPT] KATAOTAOT OUVILPN0T1|G TOUG.
Emiong, pe wm pébodo 1twv umeprxwv civatr duvatd va mnpoodilopifoviat ot
duvapikeg pPNXavikeg 1010tNTeg 1OV UVAK®OV, OMOG £ival to PEIpo eAaoukoOTnTag
(Ed) o Aoyog tou Poisson (vd), to pétpo dratpnoeng G K.a., Xmpig va aratteitat
1l KATaoKeUn Kat 1 Opavon e1d1kwv Sorpimv.
Zug amévavil MAeupés TV dokipiov torobetouvial ot dUo Kepadég (n pia
KePAAT) Aettoupyel oav MOUIOG NG UMepnxXnukrg déopng (braprnkn xkupata)
Katl 11 dAAn Ke@aArn oav 6€KING NG OUOKEUNG UIEPNX®V KAl yivetat Perpnon
Tou Xpovou 61adoong Tou KUPATOG Heoa oto OOKIH0 OUYKERPIPEVA OtV
artootaot petadu twv dUo ke@aldav [4].

21 ouvexela urtodoyidetat n taxuinta 61adoong Tou NXNTIKOU KUpatog pe Baon
: _S . : : : . :
Tov TUIo0 U = T OTIOU S €ival 1 arootaot TV ATEVAVIL TTAEUPGOV ToU SoKiiou

(amootaon ke@adnv) kat t o xpovog 61adoong Tou KUPATOG.
O urmoloylopodg tou Suvapikou pErpou glaoctikomtag Ed tewv koviapdtov
uroloyiletatl and ) oxéon: E, =dxu®xf(n,)
orrou d 1 MUKVOTNTA TOU KOVIAPATOG
U 1 taxuinta Tou KUpatog
f(ny)=@+ny)x1- 2n,)/A-ny)
ortou N, o duvapikog Aoyog tou Poisson.
O duvapikog Aoyog tou Poisson Ny eivat e§apetikda dUuokoAo va 1poodloplodet

nelpapankda pe akpipeia.
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MetafoAn €€ addou tou duvapikou Adyou Poisson amnd 0,16 oe 0,25 (axkpaieg
TIHEG) HEWDVEL TNV T TOU dUVARIKOU PETPOU edaoTikotntag povo kata 11 %.
[5]

KpiBnke Aowdv okormpo va AneBei aro v PiAloypagia pia péon Tyt tou
duvapikou Aoyou Poisson ywa koviapata ion mpog Ny =0194 pe aviiotowxy
uun f (ny) = 0,9066 [6].

Egpappolopevol Kavoviopoi

Taxuwnta vniepnxev (V, ASTM 597, ASTM D 2845-83)

[Terpapatukr) diatadn

X1n mapouoa £psuva Xprotporo|fnke pnxavnpa uvrneprxov PUNDIT 6 kat
ouxvotnta 54 KHZ. Xta Sokipia tou mepapatog (rmplopatikda) perpnbnke o
Xpovog 61adoong Tou NXNUKOU KUPATog of (US) pe v torobetnon tov duo
KEPAA®V TOU UIEPINXOU O OAeg TS ArEvavil IMAEUPES autav avd Jeuyn.
2ZUvoAkd yua kaBes Sokipio n perpnon g taxutnIag rnpaypatonol)fnke oe £§1
0¢oe1g kKat uroAoyiotnke o P€cog O6PoOG.

YrodoyiotnKe Ot OUVEXElA 1] AVIIOTOIXI] TAXUTINTA TOU H1apr)jKoug nXnTtikou
rupatog. Ta dokipa (uyiotnkav pe akpifewa, perprnOnkav ot Hiaotdoelg toug
Ka1l UTTOAOYiOTNKE 1] TTUKVOTITA TOU KOVIAPATOG.

Tédog pe Pdon v oxéon Ed =dxu?x0,9066 urtoloyiotnke 10 SUVARIKO PETPO

edaotikotntag yia oAa ta doxkipa.

Oeppikég peOodot avaluong (DTA/TG)

O1 Bgppikeég peBodol avaduong Xpnoporotovvial yia va eKtpnbouv ot
XNUKEG petaoAég mou ugiotatat to deiypa tou UAKoU ot Jla OeploKPAOLIaKT)
KAlpaka ano 25 og 1000 °C, pe pubpod audnong tng Oeppokpaciag 10 °«C/min.
Ermtuyxdvetal moloTiKy] KAl KATA IEPUTIOOELS ITOOOTIKI] AVAAUOoT, Otav 1)
OUYKREKPIPEVT] XKD Petafolr) ouvodevetal kKatl arnod petafodr) tou Bdpoug tou

detypatog.

Awapopikn Ospukn Avalvon (DTA Differential Thermal Analysis)

H 6wagpopwkny Beppikr) avdduorn eivar pebodog mpoodiopiopou tou
Oeppotoviopou evog @atvopévou, dndadr) tng petafolng g evépyelag KAtA T
Oldpkela plag aviidpaong, TOU UMoOpel va EURQPAVIOTET G EKAUOHEVH] T)

aroppo@oupevn Beppodtnta /KAl G ECOTEPIKI] EVEPYELA.
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H texvikr) ouviotatat ot pérpnon g dagopdag Beppokpaciag petadu
Tou T1Ipog PErpnon Oeiypatog kar evog deiypatog avagopdg. Qg deiypa
avagopdag Xpnotporoteitat 1 adloupiva (a-Al2Os) n omoia &ev ugiotatat
HETAOXNPATIONOUS OTO0 OUYKEKPIPEVO Beppokpaoctako eupog. Kar ta &uo
Setypata unokewvtatl oe eva npokabopilopévo Beppiokpactako npoypappa. Otav
Aappavel xopa pla avtidpaor, ou rieplAapPavel evepyelakeg petafolég, tote
apxifel va napouvotdletat diagopd avdapeoa Oto Ipog Perpnon deiypa kat 1o
detypa avagopag. Autn n dagpopa napouotaletal ®g dragopd tdong avapeoa
ota Beppootoixeia kat evioxuetal nAskrpovikd. IHapouoialetal €101 ©g Oepikod

Olaypappa otnv 000vr ToU NAEKTPOVIKOU UTIOAOY10TY).

Ocpuofapuvuctoikn) Avalvon (TG Thermogravimetry)

Y1n OeppoPapuperpikrn) avaduon nipoodilopifetal n petafoldrn g palag

(Bapog) Oetypatog mou umokettat oe Ogppiki] KATAOVNOL, KAT® arnod &va
nipokabopiopévo Beppokpaciako rpoypappa. MetaBolr padag enmépxetal Katd
Vv avtibpaon tou detypatog, mpog dnuioupyia aepiov-atpev. O1 petprioelg
dieayovrat pe ) Ponbeia Beppofuyou. Kabe Pabpida tou Beppikoly paopatog
avuotowxel o ouykekpipévn avtidbpaon kat priopet va  arodobei  oe
OUYKEKPIHIEVT] XIUIKT] EVROOT).
H Oeppwr) wat Oeppofapuperpikryy avaduvon Se§ayoviar mapdAAnia,
artodidoviag Tipég anwdelag Papoug pe apdAAndn kataypagr) 1@V Petafoimv
Oeppontag. E1dkotepa, yia Beppokpaocieg nikpotepeg v 120 oC 1 petaPfolr)
tou Papoug opeidetar kupiwng oe e€atpion uypaociag, oto OegplrorpaAOIAKO
dtaotnpa 120-200 °C arofdAAetal 1o vepod TV évudprv addtev (rt.X. yuyog),
oto draotnpa pexpt toug 600 °C arofdaAdetal To XNUIKA SEOPEUPEVO VEPO TV
Evubpwv apylAOTTUPITIKGOV @ACE®V KAl TO XNHUIKA OeOpeEUPEVO VEPO TRV
udpoe1dinv tou aoPeotiou kal tou payvnoiou, £QOCOV ATTIOUCTIAJOUV OPYAVIKES
npoopidelg, eve mave ard toug 600 °C aroocuvtiBevial ol avOPAKIKEG EVROELS
(avBpaxkiko aoféotio kat payvrjolo) aredeubepmvoviag COo.

H &wata§n mou xpnowornoteitat eivar STA (Simultaneous Thermal
Analysis) NETSCH 409 EP DTA/TG. Amatteital moAU HIKPI] TTOCOTNTA TOU
detypatog (riepirmou 100 mMQ), 1o OIMO10 €10AYETAT KOVIOPTOTIOUHEVO OTOV (POUPVO
péoa oe Xaveutrptl rtopoeAdvng. H euaiobnoia ing perpnong eivat 0,01 mg xat
péoa otov KAiIPavo emkpatel otatiky atpooeaipa agpa. Ta Hedoupéva
oUAAéyovtal oe UToAoyiotr] Tou O1abetel 1o KATAAANAO AOYIOPIKO yla TV

eneepyaoia kat v anddoon v dedopévav oe draypappata.
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Zinv napovoa epyaocia, ot Beppikeg pebodot DTA/TG Xpnotpornolouviat
1000 010 Otddlo g avdiuong TV MPAI®V UAKMV, 000 KAl OT0 Otddlo 1ng
MAPAOKEUNS KAl ATOTIPNO0NG TOV OKUPOOEPRAT®OV ArtoKATAoTaong.

Yto otadlo g arotipnong IOV  OKUPOSEPAT®V  ATTOKATAOTAOCNS
Xpnoworoteitat 1 Alapopikr) @eppikr) AvAaAuon yia Tov IO10TIKO ITP0adloplopo
tou udpoe1diou Tou acfeotiou, TOU VeEPOU TOV APYIAOITUPITIKGOV EVAOEMV KAl TOU
avBpakikoU aofeotiou, 1mou mepiEXovial ota orkupodepata, Kabmg 0 IoCOTIKOG
npoodloptopog Oev elvatl e@KIOg AOYy® TNG aAvano@EUKING Iapouciag Kat
adpavav oto e§etalopevo detypa [7].

H aguddwwon tou Ca(OH): arotedei &vb6Oeppo @aivopevo, T1ou
ek@padetal pe pia Kopuer otnv KaprnuAn DTA, oy nieploxn t@v 400-520 °C,
Kal pa avtiotoxn anwiela Bapoug oty kaprnudn TG, nou avuotowxei oto H20
nou anedeuBepwveratl. ATo v anwieila BApoug autr] PIopel va UTOAoY1oTel To
nieplexopevo Ca(OH), oto okupodepa.

Zinv Bepporpaoctakr) rieproxr pertasu 200 kat 650 °C, diaonatatl to H2O
IOV £vUdp®V apPYLAOTTUPITIKAOV £VOOE®V ToU aofeotiou, mou ovopdletal Kat
UubpauAiko vepo. H didomaon autr) unodndwvetal, otnv Kapmudn TG, aro pa
otadiakr) anwAegla Bapoug, otV MePLOX) autr twv Bepporpaciev (200-650 °C),
rou 6ev opeidetat otn diaomaon tou Ca(OH): (arotopn anwdela Papoug petadu
400-520 °C). T'a ta okupodépata arorataotaong rnou efetadovial, ta Evudpa
apyllorupttika ddata tou aofeotiou  eivatr mpoiovia g IOJOAAVIKIG
avtidpaong. Etol n anwAsia Bdapoug, e€attiag tng didoraong twv udpauAikwv
vep®V, artotedel évav deiktn rooAavikotntag.

[Tdvw amd toug 600 ©C aroouvtiBeviar ot avOPAKIKEG EVOOELS
(avBpaxiko aoféotio katl payvriolo) anedeuBepwvoviag CO2. H amoouvOeon tou
avBpaxkikoU acfeotiou divel pla evdoBepurn kKopu@rn) otnv rieploxr] 820-840 oC,
eve 1 anwdela Bapoug, Aoye tng aredeubepnong tou CO2, divel i duvatotnta
urtoAoylopou tou rieplexopevou CaCoOs.

Ia tov €éAeyxo Aouiov @V OKUPOOEPATOV ATTOKATAOTAONS PE OepHikeg
pebodoug arodoubr|Onke 1 e¢r1g Sadikaoia: Meta arno kabs Bpavon doxipiou
éva pkpo deiypa Anednke aro 1o eontepkod tou. To delypa autd adéotnke oe
poper] moudpag agou apaipédnkav, otov Babpo mou autd rrav duvatd, ta
adpavr). Zin ouvéxela Cuyiotnke kat tornoBetnOnke ot didtagn. Me tov tpodro

autd pedeOnke 1 e§eA8n g o{oAaviKrg aviidpaong ouvaptr)oel ToU XPOVouU.

31



2. ATIOTEAEXMATA — XYZHTHXH ATIOTEAEXMATQN

2.1. M1KpOOKOIIO OITIKAV VAV

AxolouBoUv @wtoypagieg armd MIKPOOKOITO OITKAV VeV o Bpauopeva

DPwt.1.5 Zuvbeon I - Zvvdbeuxn vAn: agféong — undaikn yn — Adpavn: aupog -
YaputiAL
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DPwt.1.6 Xuvbeon II - Zuvbeukn vAn. aoBéotng — unlaixn yn — Abpavn: aupog —

KEPAUIKO
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Pwt.1.7 Xvvbeon III - Zvvbeukn vAn: agBéotng — ustakaoldivng — Abpavn: auuog
- yapumidt



(x50)

Pwt.1.8 Xuvbson N - Zuvbeukn vAn: aoBéotng — petaxkaolivng — Adpavn: aupog

— KELAULKO
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DPwt.1.9 Xuvbeon V - Zuvbstuxkn UAn: agBéotng — pustakaoldivng — Adpavn:

KEQLAUIKO

Amo v mapatr)pnorn ParpooKOIiKA H1armotwvetat:

§ 'OAeg ot ouvbeoelg tapouotdfouv oAU KaAr) opoloyevela. H katavourn twv
adpavav eivatr opoldopop@n, Kabwg yia O0Aeg TG ouvBéoelg ta adpavn
Katavépovialt oto ouUvoAo g padag Xopig va undpxXouv @aivopeva
O10XP10110U AETTTOKOKKOV-XOVOPOKOKK®V.

A6 TV apatr)pnon P 1o PIKPOOKOITO OITTKGOV VAV d1armotovovial tad £§ng:

§ H mpodoguon petalu prtpag Koviag kat adpavev KPIiveral 1KAVOTTOUTIKD.
[6laitepa omv mepimwon ToUu Repapkou eivatr epgavng n Opavon v

KOKK®V KEPAMIKOU KAl OX1 I ATTOKOAANON otnv Slemgavelid.

2.2. Mnxavikeg Soxipeg
IMapatnprostg

* H Soxyn OAilyng €ywve oe mpéoa ruotorioupévr) pe otabepr) taxutnta

popTiong dev urntapxouv afePaidtnteg Kat ta AroteA€éopata oy rPOKUITIOUV
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eivat adioruora.

H doxiun kapyng €yve oe U ruotoroupévn pnxavr). H eAdaxiotn taxummta
PoOpTIoNG NTtav HeYAAn Kal ya HPIKPES TeEg avioxev (<2 MPa) onwg
oupPaivel oy nepimwon v ouvBéoewv I katr II  pe ouvbeukn UAn
pnAaikn yn undpxet afefaotnta nmpoodlopioploU ToU QPOPTIOU KAl KOG €K

ToUTOU Ta aroteAéopata ou IpoKUITtouy dev givatl agiorota.

* Ot doxkpeg BAiwng oe ruAivbpoug €ylvav pe okord tov npoodloplopld tou
otatkou PErpou  gAacukointag Es. Opwg o1 mapapop@moelg Iou
HeTPONKaAv T000 Ao Td NAEKPOUNKUVOIOUEIPA OCO KAl ATto to BeAdperpo
NG MpEoag mou Xprnotporolr|fnke mapouotdfouv peydAn dracmopd kat ot
TIPNEG TOU PETPOU €AAOTIKOTNTAG ITOU IPOKUITIOUV ap@iofnrouvial yua v

opBotntd Toug.

Kpitiplua

IZKomog NG Tapoucag epyaciag eivar 1 MAPACKEUN] KAl AIOTIPNOYN
orupodepdiwv arnokatdaotaong Bulaviiveov towxorouwv pe dopikda oroixeia
mAivOoug kat appoug peydAou rmaxoug.

Eva arno ta kpumpla KataAAnAotntag ya v arnodoxr| 1oV oKupodepdatov eivat
n OAuTuKr) avioxr) toug, 1 oroia dev mpérel va urepPaivel v aAvioxi) tou
mAivOou. H OAutuikr) avioxr) twv rmAivOev moikidAst wotdco ya 1AivBoug
10T0p1KOU/TIapadootakou TUIou ol BATUKEG avioxeg Toug eivat repirtou 14-18
MPa [8], Ernopéveg éva okupodepa anokataotaong ivat Oepitd va mapouotadet
OAuTUIKY] avioxr) PKPOTEPT Ao 10 SOPIKO OTOIXEI0, EMOPEVROG TIHEG OTO @AOHA
8-12 MPa Bswpouvial 1KavortoTKeG.

Emiong, ot 8okipég NG €PEAKUCTIKI)G AVIOXIG T®OV 10TOPIKAV KOVIAPATOV
Kupaivoviav petagu 1,5-2,5 MPa, omote kat motevetal 0Tl ta Kovidpata
aroxkatactaocng Oa mpemnel va 1mapouotdfouv e@EAKUCTIKI] AVIOXI] Oiyoupa
peyaAutepn v 2 Mpa kat 600 1o duvatov uyndoteprn). Le autr) Vv MEPITIOON
0 Aoyog OAutukY) / epeAruotikn avioxt) (f/fe ) Oa mpémet va eivatr pikpodteEPog
Tou 6.

Tédog, OcoOv a@opd TO PEIPO €AaoUKOINTIAG, KOVIAPATA ME €AAOCTIKD
oupnepipopd  Oswpouviar ekeiva MOU  TAPOUCIAfOUV  OTATIKO  METPO
elaouxkotrag pikpotepo artd 12000 GPa, eropeveg otnyv IePinteon pag rou

HeTpatal o Suvapiko PEIpo eAactkotntag (oupeava pe BiAloypagia ot tipeg
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TOU eival eAa@pP®g PEyaAUTEPESG TOU AVTIOTOIXOU OTATIKOU) TIHEG PIKPOTEPES TOU

14000 Bewpouvtal anodeKIEeg.

AnoteAéopata

Y1ov mivaka 1ou akolouBei mapatiBeviat ta amotedéopata TV SOKIIQOV O

OAlyn kat kapwrn. H BAumuiky) avioxr) npokurttel oav Pé€ocog 6pog 6 Tipov ya

KOs Opauvon eve 1 KAPITIKI avioxr] oav pécog opog 3 tpwv. Ma ta

KUAWOpIKA oKkipla 1 avioxr] MPOKUITIEL 0av PE00S O0pog 3 TH®V. e JoKur)

OAlyng urnoPAnOnkav ta KUAVOPIKA OoKipla TV OUVvOEoE®V €REIVOV TI0U

oup@ava pe 11§ Oeppikég avaduoelg €ixe oAorANPwOei n mofoAavikn avtibpaon.

IMvaxag 1.21 Anotedéopata dokiuwv o OAiyn kar kauywn

OAINTIKH KAMITIKH
EIAOZ TYIIKH TYIIKH
ZYNGO. AOKIMIOy | HAIKIA | ANTOXH fc | ,oooor oo | ANTOXH fy | oo oo | fo/ i
(MPa) (MPa)
im 3,5 0,16 0,2 0,10 -
. KYBOZ 3m 5,3 0,42 0,3 0,18 -
6m 6,2 0,52 0,4 0,11 -
KYAINAPOZ 7m 4,2 0,10 - -
1im 3,2 0,19 - - -
1 KYBOZ 3m 5,2 0,71 0,4 0,20 -
6m 6,4 0,85 0,5 0,18 -
KYAINAPOX 7m 2,9 0,00 - -
im 23,8 0,9 2,5 0,00 9,5
- KYBOZ 3m 28,2 0,10 3,4 0,22 8,3
6m 27,7 0,49 3,2 0,00 8,7
KYAINAPOZ 6m 18,7 3,59 - - -
im 23,2 0,98 1,9 0,18 12,3
KYBOZ
v 3m 26,4 1,42 2,7 0,20 9,9
KYAINAPOX 5m 19,1 0,48 - - -
im 21,4 1,15 1,4 0,28 15,3
KYBOZ
Vv 3m 22,7 1,25 1,7 0,18 13,5
KYAINAPOX 5m 17,1 0,45 - - -
im 19,5 0,40 2,1 0,29 9,3
VI KYBOZ
3m 21,0 1,91 2,4 0,39 8,8
Vil KYBOZ im 19,0 1,23 2,3 0,50 8,2
VIl KYBOZ im 10,1 0,33 0,9 0,47 11,2

Ta kudwvdpkd dokipta rmapouotafouv PIKPOTEPES TIHEG BAUTIIKOV AVIOX®OV O€

oxéorn P& 1a KUPKA oOnwg dllwote 1nav avapevopevo ard 1 61ebvr)

B1BAloypaepia.
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Zxnua 1.4 Olirtukn avtoxn okupobsudi®v arokaraotaong yia nAikieg Soxkyuiov
1, 3 & 6 unveg
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Zxnua 1.5 Kaunukn avioxr) okupoSsudiov arokaraotaong yla nAikise dSoxipiov
1, 3 & 6 unveg
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Zupnepaopata

§ MnAaikr) yn

Ta oxkupodépata pe ouvdetikr) UAnN pnlAaikr) yn napouotalouv oAU XapnAeg
avioxeg, (avtoxr) otoug 6 pnveg 6,2 & 6,4 MPa yua tig ouvbeoeig I & II). Zwnv
nAkia v 6 pnveov 1o cvotnpa dev exel otabeporoinBei, kabwg aufavouv ot
AVIOXEG, EVM KAl Arto TG Beppikeg avaduoelg PoKrUItiel g dev £xel deopeutel
O0An n mooowta Ca(OH).. Emopéveg, n pnldaikrn yn napouotddel pel@pévn
dpaotikotnta ocov agopd v 6éopeuon Ca(OH)., yeyovog rou emPePaiwverat
KAl Pe Tov XapnAo pubpo avdarmtuéng 1oV PnNXavikeoy avioxXmV IToU Iapouotddet,
o oroiog arotedel kat pia evdei§n tou Pabpou 1moloAavikotntag, €ve KAl Ot
pnxavikeég avioxég dev eivatl peyddeg ocav armoduteg tpég. Eivar okorupo va
avagepBei ot roviapata kaBapou aoféotn xwpilg moloAavikd TPOoPIKTA
nmapouoiacav BAurtikry) avioxry 4,6 MPa oe nAwkia 6 pnvev, &veo e

aoféotn/unAaikn napouociacav avioxn 2,5 MPa [9].

§ Metakaolivng
[ToAU dpaotikr) tofoAdvn onwg ermPefaidveral katr anod TG Oeppikég avaluoelg

Kabwg amd 1ov mpeto pnva €xel 1én deopeutet 0An n moootnta Ca(OH).. Ta
oxkupodépata pe mofoAdvr Tov HPETAKAOAiIV) TTapouotafouv e§alpetikA UWPNAEG
avroxég oe OAlyn: 27,7 MPa ywa tv ouvBeon III otoug 6 prjveg, 26,4 MPa yua
Vv ouvBeon IV otoug 3 prveg, kat 21MPa yua v ouvBeon VI otoug 3 prveg,
eve 1 audnon g avioxng aro tov 1o grov 30 prjva eivatr pikpr) ~15%. Ztov 3°
pnva ot avioxég @aiverat va otabeporotouvial. Ot TOAU peydAeg avioxeg oe

OXE0T] 1€ aUTEG TRV OKUpodepndtmv Tng PNAAikrg yng opsidovat:
21NV oAU AEITT) KOKKOHPETPIA TOU PeTtaKaoAivn
TV XNUIKL KAl OPUKTOAOYIKT) OUOTAOT)

Zinv peydAn e161kr) erugpavela
H xkaprnuikn avioxr) v ouvBeoemv pe PETaKaoAivn eivatl peydAn oe oxX€orn e
auvtln v ouvBEoewv pe PnAaikn yrn. Xtug 28 nuépeg o oKUPOdepa €xel
aroktrjoel 1o 90% NG KAUIMTIKNG AVIOXNS TOU Kal OM®G KAl OINV MEPINM®on

g OAlyng otoug 3 pnveg n avroxr) otabeportoteitat.
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Zuykpivovtag 1ig ouvBeoeig IV & VI dartotovetat ot 1 ouvOeon pe avaloyia
aoPéotn/petarkaodiv 2/1 pewwvel TG OAUTUKEG AVIOXEG OUYKPITIKA HE TN
ouvBOeon pe avaldoyia v 6Uo vVAkev 1/1 kabwg kat to Adyo f/fe.

Enopéveg o petaxkaodivng mapouotalel auénupevn dpaoctkotnia 60ov agpopd
oumv 6¢opevon Ca(OH)2, mou oe avadoyieg 1/ 1 xkat 2/1 pe tov aofeotn
napdysl orUpodepa oAU uWnArg avioxr)g. O1 avioxég Opwg Sermepvouv Katd
IOAU TS avioxég twv MAIVO®V Kal ouven®g autég ol ouvbeoelg dev kpivovtat
KatdAAndeg yua v anokataoctaon Bulaviivov towxormouwv. Auénon g
avaloyiag aoféotn/petakaodivn) oe TIPEG HeEyAAUTEPEG A0 2 HIOpPEl va
00nynoel otV MAPACKEUT] OKUPOoSePdATOV Pe XaPnAoTepeg AVIOXEG HEoa ota

ermOupntd opla Kat KaAutepo Aoyo f/fe.

§ AoBéoing-Towuévio

H ouUvBeon pe ouvletikr]y UAn aoféotn-topevio divel moAU uwnAr OAmUKn
avtoxrn) Kat Tov xapnAotepo Aoyo fi/fc oe ouykplon pe 0deg Tig ouvOEoelg mou
napaokevdaotnkav. Emopéveg onwg Kat otnv repintoorn tou petakaoAivn dev

propei va xpnotpornoinOei oe towxortotieg pe Sopikd VAkd rmAivioug.

§ Yb6pauldikn aoPfeotog

Atver BAuttikr) avioxr] 10 MPa mou eivat armodektr) yia v aroratdotaon
Toxorouwv pe rmiivloug. Ta v avioxn oe kapyn uniapxet afefatotnra.
Qotooo 1110 cAoKAnpePéva cupnepaocpata Ba e§axBouv petd toug 3 pnveg yua

Vv £6€A1EN 1000 NG BAUTTIKIG 000 KAl TNG KAYUITIIKLG AVIOXT)G.

2.3. M€6060g TV UNMEPNXRV

AnoteAéopata

Ztov mivaka rmou akoAouBei mapatibevial ta arotedéopata 1wV EAEYX®OV HE 11
pebodo 1wV unepnxwv. Yriodoyiletatl 1o Suvapiko PETPOo eAaoTKOTNTag yia KAOe

ouvBeon oav PEoog 0pog 6 PETPr|oE®Vv.
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IMTivarxag 1.22 Amnotedéouara eAéyxwv pe t uebodo twv UTELHXOU

ZYNO. | HAIKIA (g/c?m3) a:tl:':::hltgr] T((rl:}t:c-:t)a a:tl:':::hltgr] (GElga) a:tl;ilhlign
1m - - - - -
I 3m 1,911 0,021 2390 142 9,9 1,2
6m 1,916 0,022 2243 123 8,8 0,9
1m - - - -
II 3m 1,744 | 0,014 2353 182 8.8 14
6m 1,742 0,014 2128 217 7,2 1,5
1m 1,931 0,000 3316 68 19,3 0,8
III 3m 1,931 0,015 3666 36 23,5 1,8
6m 1,884 | 0,000 3223 101 17,8 1,1
v 1m 1,802 0,016 3019 107 14,9 11
3m 1,799 0,023 3330 183 18,1 2,1
Vv im 1,722 0,009 3041 126 14,5 1,2
3m 1,638 0,008 2898 74 12,5 0,7
VI im 1,722 0,010 3219 195 17,1 2,0
3m 1,773 0,010 3081 219 15,3 2,3
Vil Im 1,905 0,030 3202 195 17,7 1,2
VI im 1,973 0,014 3284 103 19,3 1,2

Métpo EAaotiikotntag OKUPOSEUATOV ATOKATAoTAonS

(HAucia Soxuiov 1, 3 & 6 unveg)
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Zxnua 3.6 Mépo edaotukomnrag okupodeudiwv amokatdoraong yla nlixkisg

borxuiov 1, 3 & 6 unveg
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Zupnepaopata

§ Tevikd yla vynlég Tpég BAMUIK®OV avioxwv ep@avifovial kat ta peyaiutepa
pé€rpa edaoukotntag. H Slagopd otig ouvbeoslg pnAaikng yng xat
Hetaraodivny @g Ipog 1o HETIPO elacukotntag dev eivar g tding twv
OAITTIK®OV avioX®V avapevopevo dAAmote oupgava pe ) BipAoypagia [5].

§ Tevikotepa mapatnpeital Peinon TV PETPOV €AAoTIKOTNTAS Ao tov 1 otoug
3 pnveg.

H pérpnon twv otatkov pepev slacuxkointag €£dwoe peydAn Siaoropa

ATTOTEAEOPATOV KAl @G €K TOUTOU ta arotedsopata dev eival agiomora.

2.4. Osppireg peGodot

AnoteAéopata

Ta amotedéopata v Oeppikev pPebodov mou mnpaypartorou)Onkav  ota

OKUpOdEPATA TIOU TIAPACKEUAOTNKAV Ttapatibevial otov akoAoubo mivaka, kat

agopoUVv ot HPEIPN O TOOOTTIOV TOU XNUIKA Seopeupnévou vepou, TOU VEPOU

mou rpogpxetat and 1 diwdornaon tou edeubepou Ca(OH)2, kabwg kat tou

ekAuopevou CO». Emiong urtodoyiletatl kat 1 UpauAikOTa T0U KOVIAPATog 1)

ortoia eivat aviotpo@®g avadoyn tou Adyou CO2/xXnuikd 6eoPeUPEVO VEPO.

Zupnepaocpata

A6 ta aroteAéopdata 1OV OePUIKOV avAAUOE®V TIPOKUIITOUV Td axkOAouba

ouprnepaopata:

§ '‘Ocov agopda otwv OJpacukdémnta g HPnAaikng yng oav 1mofoAaviko
npoopikto (ouvBéoelg I & II), armo 1o Beppodiaypappa napovotdletal pia
evb0Bepun xkopuer (peak) yupw otoug 450 °C rou arodidetatr otnv
dtdortaon tou Ca(OH)2, kat autr) epgavifetal tooo otnv NAKia TO00 ToU VOGS
000 KAl TV 1PV & kat 6 pnvev. H unapén akopa rocotnrag Ca(OH):
dnAmvet ot n ofoAavikn avtidbpaorn eivat akopa oe €§eA8n. [TapaAAnAa oto
Oeppokpaciako duaompa perau 120-600°C  evbOOeppeg  Kopu@ég
AVIXVEUOVTAL YEYOVOG TTOU ONAcVEL TO OXNPATIONO £VUSPOV apYLAOTTUPTTIKGOV
EVOOEMV M€ TAUTOXPOVH amn®Aela PApoug aro v XnUikn O£€opeucn tou
vepoU. Tédog oe Beppokpaocia 800°C 1o CaCOs draomdtal pe tautdxpovn

anwAegla Bapoug Adoywm tng artooArg CO».
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ITivarxag 1.23 AmnoteAéouara Bspuikov avalvoswv

120-600°C 350-450°C >600 °C
Xnpixa H20 ano
ZYNOEZH HAIKIA deopeupévo | Siaomaon | Ca(OH):2 CO2 CaCOs ©02/H=0
H20 Ca(OH)z

Im B ; ; B } B
I 3m 3,63 0,60 2,47 7,79 17,7 2,14
6m 4,72 0,66 2,72 3,71 | 8,42 0,79
im 8,05 1,90 7,81 7,86 | 17,86 0,98
I 3m 1,68 1,04 4,27 7,00 | 15,91 4,17
6m 5,03 0,88 3,62 4,55 | 10,32 0,91

Im B ) ) B ) B
111 3m 19,85 - - 3,53 8,02 0,18
6m 21,04 - - 6,55 | 14,86 0,31

I\ m i i i _ i i
3m 19,66 - - 3,06 | 6,95 0,15
v Im 12,85 - - 1,35 | 3,07 0,11
3m 10,19 - - 1,78 | 4,04 0,17
im 17,80 0,68 2,79 2,64 | 6,00 0,15
Vi 3m 16,90 - - 2,78 | 6,310 0,37
VII 1im 6,95 3,35 13,77 3,43 | 7,80 0,49
VIII im 7,58 2,85 11,71 4,99 | 11,34 0,66

§ Meletoviag Tov PetakaoAivn ®g rpog ) dpactikotnta otg ouvOeoeg 11T kat

IV mapatnpoupe o6t 0T0 XPOVIKO O1dotnpa teV IPWWV Hnvev Kapia
evb00epun kopuer) dev epgavifetal otoug 480°C kat apa ouprepaivoupe
neg 1n roloAavikn avtibpaon €xel oAorAnpwbOei. Emopéveg propoupe va
noUPe HPE Olyoupld MKG yid TV IEPUTI®OoN ToU PeTaraodivn oe avaloyia
1/1 pe agpkn aoPeoto n €§eAdn g rofoAavikng aviidpaong eivat oAu
ypryopr.

Ia ug ouvBéoesig VI, VI ta datibBepeva anotedéopata mneplopifovial oto
éva prva. EvooBeppeg ropugeg epgavifovial 1000 BepoKPACIaAKO £UPOG
v 120-600°C, dnAadn oxnuatiopog £vudpwmv apylAOITUPITIKOV EVAOERDV,
kabwg kat oroug 480 °C pe tautdxpovn diaortaon Ca(OH);, kat otoug 800 °C
pe 6iaomtaon tou CaCOs. H moloAavikn aviidpaon Ppioketatl oe e§€A8n kat

yia 1ig 6Uo ouvbeoelg. I'a v VI ouvBeon rou dratiBevial kat anoteAéopata



otoug 3 prjveg Hlarmot®veTal Ott OTo0 XPOVIKO autd diaotnpa 1n rmofoAavikn
avtidpaorn exet o0AokANP®OEi.
[Mpénetl va onpewbei g peyaAlutepn onpaocia €xel 0 MOIOTIKOG €AEYXOG NG
egeAing v avuidpdoewv KAB®G O TIOCOTIKOG  arorAiver amo v
paypaukomnta Ad6ym tou ott oto detypa mou efetdletat eivat dSUOKoAo va

dlaxwpiotel katl va anopoveBei 1 kovia ano ta adpavr).

4. YYMIIEPAXMATA

1. Enibpaon g QuUong teg Koviag OTiC UNXAVIKES AVTOXES TV OKUPOOEUATOV

£ H pnlaikr yn 8ev mapouotdlel audnpévn Spactikotnia 000V agopd TV
6¢opevon tou Ca(OH)2, n péyotn tn g OAUTUKAG KAl TNG KAPITIKNAG
AVvIOXIN)g €ival HIKPI] eve 0 pubpdg mpocAnyng TV HNXAVIKGOV AVIOX®V
yivetat e€alpetikda apyog.

/£ O petaxkaodivng mapouocialet au§nuévn OSpactkointa OCovV a@opd TNV
6¢opevon tou Ca(OH)2, yeyovog 1ou o@eidetal otV XINH1KL, OPUKTOAOYIKD
T0U ouotaon KaBwg Katl otnv Aertr) t1ou KokkodaPfdbpion. Amnotédeopa g
UYnArg dpaotikotntag tou eivat 1n mpocAnyn UYPnAov TPV avioX®V o€
OAlyn KAt RApPYn oe PIKPO XPOVIKO Hlaotnpa Kat eMopéveg HItopet va
xpnowporioinBet cav 1ofoAavikd 1mpooBeto ota aocfeocutikd  Kovidparta,
TIPOKEPEVOU vad BEATIOOEL TIG TIPOEG AVIOXEG TOV KOVIAPATRDV.

£ H ouvOeon T0U oKUpPOdEPATOg pe avaloyia avapigng
udtaoPeotog/petakaoiivng/Opauvopévo kepapko/appog: 20/10/35/35 (%
K.B.) mapouoiaoe 1KAVOTIOUTIKY Tidr) Tou Aoyou Fc/Ff (BAumtikr)/Kapmukn
avtoxr)) Kat t1ou duvapikou pErpou elacuxkotntag. Emrmiéov, exktpdrat ot
au§avovtag tov Adyo udpaofeoto/petakaoAivn 6a pelwdetl epattép® n Tpn
tou Ed kat tou Fc.

A H oUvBeon tou UbpaudikoU acPéotn TMAPOUCIACE  IKAVOTIOUTIKY)

OUPIEPLPOPA OXEUKA He TNV OAuTtIKI] avioxr) aAAd uyndég Tpég tou
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duvapikou pérpou edacukotntag Ed kat Xapndég yia v KApIKe avioxn
Ff. Qotooo, n ouykerpipévn ouvBeon eival oe XxNUiKkr e§eAln (Onwg eaiverat
arnd ta arnotedéopara g texvikyg DTA/TG) ernopéveog ta pPnxXavika
XAPAKINPIOTIKA NG eivatl anapaitnto va arnotpnBouv otoug 3 Kat 6 pPrjveg.
A TéAlog, n oUVOeOT) TOU TOEVIOU TTAPOUCiaoe APKETA UWPNAEG TIEG OATUKNG

avroxng Kat Suvapikou petpou edaoctikotnrag Ed.

2. H emibpaon ¢ @uong twv adpavov 01a UNXavika xXapaktnpliotkd TOU

OKUPOSEUATOV

£ H xprion twv Opaucpéveov Kepapikav oav adpavr) ota okupodepata
ernpedlel KUpilng tnv Tiar] tou Suvapikou HETPOU  €AaoTKOINTAG IOV
okupodepdtwv. AvtiBeta, ernpedalel €Adxiota VvV TUL TS KAPITKNG

avroxr)g kat oxedov kabBoAou v avriotoxn g OAUTUKNG.

3. T'evika

/E Apketég ouvBeoelg okupodepdtav Bpiokoviat oe e§EAEN 60OV apopd otnv
XNPIKEG AvIdPAOELg KAl OV MPOCANYI] TOV PUNXAVIKOV AVIOX®V, EMTOPEVRG
Ta PNXAVIKA XAPAKINPEIOTIKA Toug eival arapaitnto va 1mnpoodioplotouv

eriong, otoug 3, 6 kat 12 prveg.
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5. TENIKA XYMIIEPAXMATA

Onwg 1mporUITtel ard Ta IIPOKATAPKIUIKA aAroteAéopata TG EPEUVITIKNG
epyaoiag tou Topéa Ermotung kat Texvikng tov YAKOV g ZX0Ang Xnuikov
Mnxavikov E.M.IT. — KaB. A. MoporoUAou Kal TV aVIioTOIX®V £PYA0IOV TRV
Epyaotnpiov «<Avticeiopikng Texvodoyiagy - KaB. I1. Kapubng kat «Ztatikrg Kat
Avuioeiopikev Epsuvow - Kab. K. Zuppaxkedng tou Topea Aopootatikng tng
ZxoArng [ToAttikov Mnxavikov E.M.II., ta okupodépata pe ubpauvdiko aoféotn
Kal aoféotn/petakaodivn  mapouciacav  1IKAVOITOUNTIKI]  OUUIEPLPOPA  OE
OTaTIKEG KAl OUVAMIKEG KATAITOVI|OES Oav OOMIKA OTOXEld TV TOIXOITOU®V.

Qot000, 1 enefepyacia IOV TEAIKOV ATTOTEAEOPATROV ival akopn oe e§eAdn.
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