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MNEPIAHWH

H €yxuon aiwpnudrwy TPog evioxuaon NG avioxg XaAapwy £5a@IKWY Kal Bpaxwdwy oxnuaTi-
OHWV 1 yia TN Snuioupyia GTEYAVWTIKWY OTPWOEWYV KATW aTTd @pdydaTa gival Jia EUpEwS EQapHOo-
{6pevn peBodog Tig TeAeuTaieg dekaetieg. O oAoéva Kal HEYOAUTEPES OTTQITHOEIG YIQ TNV OTTOTEAE-
guarikéTNTa TG peBOBou Ot ouvbuacoud TTAvTa Pe TO KOOTOG ATTOTEAECAV TO KivnTPO YIQ T
BeAtiwan tng nEBOOOU KaBWG £TTioNG Kal TNV avAaykn TTPoodIopITHOU TWV TTAPAYOVTWY EKEIVWV TTOU
kaBopigouv To TENIKG atroTéAegpa. MNa 1o Adyo autd avarrTixbnkav Sidpopa epeuvnTiKA TTedia e
OKOTTO va PEAETNOEi N por] Twv evepdTwy ot didgopa péoa (pnypatwpévo Bpdxo, XovOPOKOKKES
dupoug). ZTnv epyacia auTr HEAETATAI N AvATITUEN EVOG HOVTEAOU PE OKOTTO TOV TTPOadIOPIoHO TNG
Héyiotng amdoTaang digicduong evEpaTog Ot TTOPWOEG PECO, HE TN XPran Tou EKBETIKOU VOHOU TwV
Herscel-Buckley. £tn ouvéxeia yivetal oUyKpIOn Twv TTPOKUTITOVTWY QTTOTEAEOUATWY HE TO TTPOEP-
Xopeva amd e TOTTOU BOKIUEG EVECEWV TTOU TTpayUaTotroiienkav kard Tn didvoi§n onpdyywv o€
xahapr amocadpwpévn Bpaxopala.

| EIZArQrH

To padnuarikd povréNo TToU XPNOIYOTTOoIEiTal KATG KUPIO AGYO yia TOV TTpoadiopigud TG péyi-
oTtng améoTaong dieioduang evePATwy BIOHETW HIOG PWYHAS 1 £VOG TTopwdoug pégou atnpideTal
aTo povrého porig Bingham kai n pa®nuarikr Tou £kepaan eivai:

L max = —Ii . ,—D— (1)
2 To
OtTrou: T, : Tdon dlappong
P : mieon
R : akriva kuhivpikoU cwArva

Z0pQwva PE auto TO YoVTEAD N oxéon petafl diatunTikAg Tdong — diaTunTIKAG TTapap6pPwong
gival YPappIkA evi kaBopiaTikdG Trapdyovrag yia T digioduon Tou evéuartog arroteAei n tdon diap-
porig. MeipapaTikéc dokipég EDeIEav OTI N PEOAOYIKA CUUTTEPIPOPA TWV QIWPNUATWY ToIPévTou dev
QVTATTOKPIVETAI OE AUTO TO ATTAOIKO HOVTEAO OAAG AKOAOUBEI QUTH TWV UN VEUTWVIKWY PEUCTWY, YIA
Tov Trpoadiopioud TngG otroiag xpeidgovral dUo oTabepég (Hakanson 1993, Xpnotdpag et al. 1999,
'koudouAag et al. 1999, Christaras et al. 2000). Mia a6 T TTAéov ouVNBICPEVES EEICWOEIG TTOU
XPNOILOTTOIOUVTAI VIO TNV TTEPIYPAPT) APKETWIV U VEUTWVIKWY PEUCTWY Eival QuTh TOU EKBETIKOU VO-
pou (Herscel-Bukley):

T=To+k(-y )" )
omou:  k: Deiktng ouvoxrg
n : O€iKTNG POIKAG TUUTTEPIPOPAG
Y : BIoTUNTIKY TTAPANOPPWaT
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Aexopevol 611 To TTopwdEeG pIag edaIkrg HAZag, n oToia TTPOKEITAI Va UTTOOTE £vearn), atrapTie-
Ta1 a1 £va BIKTUO TPIXOEIBWY KaVaAIWY eAAXIOTNG I00dUvapng diapéTpou do 0 UTTOAOYIOHOG TNG é-
y10TNG atrdéoTacng Tou Ba KOAUWE TO £VEUA ATTO TNV OTTA £yXUONG MTTOPET va Yivel wg e€RAg:

Oewpoupe OTI N TITWON TNG TaxUTNTAS KATA TNV Kivnon Tou eVEPATOG OE £va TPIXOEIBEG KAVAAI
QTTEIPOU PAKOUG PTTOPEI VO TTPOCOUOIWBET hE TN METABOAN TWYV TIHWY TNG TaXUTNTAG POrG TOU EVEUA-
T0G O€ TPIX0EIDN 1EWOOUETPA DIAPOPWY PNKWV KAl AvTioToIXNG aTaBepng SiapéTpou do.
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Zxrua 1. MetaBoAr g TaxUTnNTaG OUVAPTAOE! TOU PIKOUG TWV TPIXOEIDWY OWANVWY diapéTpou dp yia SIaQopeg
TIUEG TTIEANG P KaI TTPOODIOPITHOG TOU rKoug BIEigduOTg TOU EVEPATOG.

ZUVETTWG BACEI TWV EPYOTTNPIAKWY PETPRTEWY Kal BEwpnTIKWY utTToAoYIGuWY (EE. 2) TTou Tpo-
KUTTITOUV KaTaokeudZetar didypappa Tou ouaxeTidel Tn PeTaBoAR Tng TaxUTnTag HE To PRKog L, yia
didpopeg TIPEG TTiEONS (ZX. 1).

M'vwpilovTag eTOPEVWG TNV TAXUTNTA EICAYWYNG TOU EVEPOTOG OTA TPIXOEIDA kavdAia kal Tnv Tri-
£0N TTAPOXIG To UEyIaTO Prkog Bieioduang utToAoyileTal VOUOYPAPIKA 1} aTTd avTioTOIXOUG TTIVAKES
wg n diapopd peTagU autou TTou avTioToIXEl 0TN Usoaywyne KAI TOU PFAKOUG YIO TO OTTOIO N TaxdTnTa
Bewpeitan OTI €ival TTOAU pIKPRA WS UNBEVIKA.

H taxutnra el0aywyng Tou eVEHATOG Ugpy EVTOG TWV TPIXOEIDWV KavaMiwy opifeTal atrod Tov
TTAPOAKATW TUTTO:

Q
Uopx =25 (3)
o6mou:  n: TTOPWOEG eyXeOUEVOU EDAPOUG
S : n emM@AvEIa KATG PAKOG TNG OTTAG YEWTPNONG
Qox : TTapoxn avrAiag

MNa va utroAoyioBei n eAGXI0TN 1008UvVapn BIGUETPOG do TWV TPIXOEIBWY KAVAANIWY Tou £8APOUS aTTd
TNV KOKKOMETPIK KAUTTUAN €ival avaykaio va ekTiunBei TTpwtioTwg n 10000vaun SIAUETPOS (Dp) Twv KOK-
Kwv. H 10080vaun SIGUETPOG TwV KOKKWV TTpoadiopileTal atrd Tnv akdAouBn oxéon (Kovacs 1981):

_ 1
SIS
Di

Dn (4)

otou D gival n péan dIGUETPOG KOKKWY OTO i didaTnua peTagy duo diadoxIkwy Kookivwy Kal AS;
TO avTigToIX0 BApPOg Tou KPaTNBEVTOG BdPoug diaipepévou pe To OAIkO BdApog Tou defyparog (Zx. 2
Kal 3). ZUVETTWG, yvwpifovTag To TTopwdeS n Tou dokidiou kal kavovtag TNy TTapadoxr] OT1 oI KOKKOI
gival 1diou oxAuarog ToTe N eAaxIoTn didueTpog do divetal amrd Tov TUTTO:
n Dn
d0_2'671—n " (5)
OTTOU:  Q: QUVTEAEOTIG OXMNHATOG KOKKOU HE TIUN 6 yia o@aipikd cwpaTidia
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Du Di Du
AIGUETPOC KOKKOU
ZxAua 2. YroAoyiopog Tng HEONG DIPETPOU ATTO TNV KOKKOHETPIKK) KAPTTUAN.

PIXOEIDEG KavAA!

Az

(@) (B
ZxAua 3. ATEIKOVION TwV TPIXOEIBWY KavaAilv a) Ze éva oToIXEIWDES THApa TNG dupou, B) H eAdxiot 100d0va-
pn BIAPETPOG TWV TPIXOEIDWV KAVAAIWY d,.

ZUPQWVa PE Ta TTPONYOUNEVA N TTapoUoad epyaacia HEAETA T PEOAOYIKH) CUUTTEPIPOPE EVEUATWV
Oiapopwyv avaroyiwv N/T (vepb / TOIPEVTO) HECW PIAG EKTETAPEVNG EPYTOTNPIAKNG £EPEUVAS OF TPI-
xoeidn 1IEwdopeTpa kai kAvovrag xprion tou povréhou Herscel-Buckley utroAoyilel Tig peohoyikég
oTaBepég Baoel Twv oToiwy Eival EPIKTOG 0 OXEDIAOUOG TWV VOUOYPOPNUATWY KOBWG £TTiong Kal
EVOG OTATIOTIKOU POVTEAOU YIa TOV TTPoodiopigud TnG péyloTng améaTaong dieioduang evog evépa-
TOG Ot TTOPWIES pETO (XovOpr) AUPOG). ZTn guvéxela yivetal oUyKpIOn HE TA ATTOTEAECUATA TTOU
TPOEPXOVTAl ATTO TTPAYHATOTTOINBEIOEG DOKIPEG EVECEWY KaTd Tn DiGvoi§n onpayyag o xaAapr a-
TTogabpwuévn Bpaxopala otnv TrEpIoXr| TS AaTrpoBdATag.

2 YAIKA - EPTAZTHPIAKH AIAAIKAZIA

Mo TNV TTAPACKEUN TWV EVEUATWY )ganIUOTTOIﬁer]KE ToIpévTo TOTTOU 11/45 e €10IKA emipaveia
Blain 4500cm2/g, €101K6 Bdpog 3,15g/cm” kal XapakTnpIaTikr) avtoxr o€ povoagovikr BAiyn 45 MPa
oTIg 28 nuépeg. H xnuikA Tou ouoTtaon TrapouaidleTal oTov Trivaka 1.

Nivakag 1. MooorikA avdAuorn Toigéviou

, . ATTWAEIQ
Evioeig Si0, ALO; Fe,0; CaO Mg0  SO; KO  NaO “Ugw“’os'wg
MooooT6 (%) 30 75 2 52 2 3 15 05 15

Ta pog HEAETN evépaTa TTapaokeudodnkav oe TapTideg Twy 10l pe KaAr avapeign €t 5 AeTrTd
TOUAGXIOTOV VEPOU KOl TOIMEVTOU O€ avaAoyieg TTou kupdvenkav amd N/T = 5:1 éwg 2:1. O avadeu-
TAPAG TTOU XPNOIYOTTOINBNKE ATav UYPNAOGCTPOPOS.

O1 peoloyikég 1D10TNTES PETPHBNKAV OF TPIXOEIBES IEWDOPETPO dlapéTpou TPIXoEIdoug D = 2,3 kal
5mm péow NG KATaypaQng TWV oXE0EWYV dIATUNTIKAS TAONG - DIATUNTIKAS TTAPapopPwang (Zx. 4).
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H péBodog Tou TpIXeIdoUg IEWDONETPOU ETTIAEXDNKE aVTi TNG KAQOTIKAG HEBODOU TWV TTEPIOTPO-
PIKWV IEWAOPETPWY YIa TO AGYO OTI 01 PEOADYIKES IBIOTNTEG TWV EVEUATWY Ba ETTPETTE va TTPOadIopI-
060UV KATW aTTO CUVONKES TTAPOMOIEG PE TIG ETTI TOTTOU 0UTOG WOTE Ta dedopéva TTou Ba TTPoEKU-
TITAV  EPYOOTNPIOKA VA PTTOPOUV VO OCUOXETIOBOUV pE Ta avTioToixa Twv emi To6TOU. ‘Eva
EMTTPOCOETO TTAEOVEKTNHA TWV TPIXOEIBWV IEWOOUETPWY, TO OTTOI0 Kol ARPBnke coBapd utrdywn
oTnVv Tapovuoa épeuva, eival n duvatdTnTa XProng TOUG YIO EQAPHOYH UWNAWY TTIECEWV Kal PEYA-
Awv puBpwy BIaTUNTIKAG TTOPANOPPWONG, OE AvTiBean HE Ta TTEPIOTPOPIKA Ta oTroia duvartal va
XpnoigotroinBouv yia péyiotn Trieon mepimou 100kPa. To alatnua Tpixoeidoug 1IEwdopETpiag Tou
KATAOKEUATONKE €ixe TN duvaroTNTA AWNG PEOAOYIKWY TTOPAMETPWY YIA XAUNAES KOl UYNAEG TTIE-
oglg éwg 450kPa (Maria et al 2003, Anagnostopoulos & Stavridakis 2004).

avadeuTtipag TMECOUETPO

POOUETPO
.. )
— L= 1[7]————41N
D =2mm
3mm
Setapevi 5mm

IXNUa 4. ZUOTNUA TPIXOEIBOUG IEWBOPETPOU

3 PEOAOTIKEZ IAIOTHTEZ

21OV TTivaKa 2 TTapOuCIAZeTal N Ta&on EKKIiVRONG To Kal 01 PEOAOYIKOI CUVTEAEOTEG K Kal n evEPd-
TWV d1aPOPwWY UBPOUETPIKWY CUVTEAECTWY, YIa JIAPETPOUG TPIXOEIDOUG 2,3 Kal Smm. Z1a oxrfuara
5(a) - (B) dlagaiveTal n ox£on PETAGU QaIvopevou 1IEWDoUG Kal pubuou diIaTuNTIKAS TTAPaNGPPWang.
Mapartnpeital 671 N xapnAdTEPN Kai uwnAdTepn TIUA 1§WdoUG eivar 2,5 kal 37 Qopég PeyaAuTepn aTrod
TNV avtigToiXn Tou vepou (10'3Pa-sec). To 1§WdeS Twv evepdTwy aveéaptriTou UDPONETPIKOU OUVTE-
Aeatr au€avoTtav 600 peyAAwVE 0 pubuog BIATUNCNG, PAIVOHEVO TO OTT0I0 TTAPATNPRONKE yia OAEG
TIG BlapETpoUg TPIXOEIDOUG KAl TTOU UTTOBEIKVUEI 6TI TO EVEHA CUUTTEPIPEPETAI WG EVa EKTATO UAIKO
(shear thickening). H ouptrepipopd auth o@eiAeTal Trpo@avwyg atnv auénan Tng akauyiag Tou TTpo-
KUTTTEI QTTO TNV EKTATOTNTA TOU OYKOU €€QiTiag TNG KATAaTpoPrig TnNg doprg Tou aiwpruarog. Mia &-
Tiong agloonueiwtn Taparfpnon givar 6T 600 PeVOTaV N DIAPETPOG TOU TPIXOEIDOUG TOCO TTEPIO-
OOTEPO HEVOVTAV 01 TIMEG TOU 1EWDOUG OTTWG Kal TNG TAong ekkivnong. Ogo TTUKVATEPO NTAV TO
Evepa n Tipr NG TaoNg eKkkivnang auavoray, augnan Gpwg Ox1 IBIAITEPA GNUAVTIKT.

MNivakag 2. Taon ekkivnang T, kal CUVTEAEDTES k Kai n evEPATWY DIopOPWY UDPOUETPIKWY CUVTEAEGTWV yia dId-
HETPO TpIxXoEIdoug 2,3 kat 5mm.

WIC 1, (N/m°) D (mm) k n

5:1 31.25 5 0.0025 1.244
3:1 4375 5 0.0004 1.441
2:1 50 5 0.0001 1.589
1:1 56.25 5 0.0001 1.596
5:1 15.9 3 9-10° 1.724
31 20.18 3 10° 1.721
2:1 25.2 3 10° 1.699
1:1 34.7 3 2:10° 1.646
5:1 13.6 2 2:107 1.997
311 15.82 2 107 2.024
21 20.33 2 310° 2.157
1:1 22.5 2 10° 1.842
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(9)
Ixua 5(a-0). davopevo 1EWBEG ouVapTAOEN Tou PUBPOU BIATUNTIKAG TTAPANOPPWANG EVEUATWY Olapdpwy u-
OPOPETPIKWV GUVTEAETTWY, YIa BIGHETPO TPIX0EIBOUG 2, 3 kat 5mm.

4 MONTEAO MPOBAEWHZ

AvTIKaBIoTWVTAG aTNV £€iowan (2) To 1I00d0vapo Tng diaTunTIKrAg Tdang AauBdvetal n e¢icwaon:

R AP 8Ugy )
7T T+ k( P J (6)
o1ToU AP: n diagopd tieong HETAgU TWV AKpwY TOU TPIXOEIBOUG CWARvVa
L: prikog Tpixoeidolg cwArva
R: akTtiva Tpixoeidous cwArva
d: dIAPETPOG TPIXOEIBOUS OWARVa
Uqv: MEON TayUTNTA EVEPATOS

Etropévwg yvwpidovtag Tig aTaBepég k kai n kaBioTarar duvarog o uttoAoyiopog atro Tnyv eiowan
(6) evog eUpoug TIHWY TayUTNTAS TTOU AVTICTOIXEI OE £va UPOS TIHWYV PHKouG yia aTabepr Tricon P.

2tV Tapoloa epyacia avamtuxdnke éva POVTEAD YPOMMIKAG TTaAIVOPOUNONSG HE OKOTTO TOV
Tpoadiopioud Tou Urikoug digioduong evépatog pe udpopeTpikd ouvreAeaTr) N/T = 1 (ouvnBéatepn
avaAoyia TTou XPNnOIUOTTOIEITAI OTIG TOIUEVTEVEDEIG) OE TTOPWIEG PETO UE EAAXIOTN 100BUvVaun Bidpe-
TPO TTOPOU do KAVOVTAG XPrioN TWV TIHWY TNG TaXUTNTAS TTOU TTPOKUTITOUV OTTO TNV EQAPUOYT Tou
povtéhou Herscel-Buckley. Zuykekpipéva, 1o HOVTEAO YPaUMIKAG TTAAIVOPOUNONG CUOXETICEl TO WA-
KOG pong HE Tn BIGPETPO do TOU TPIXOEIBOUG, TNV TTiEon £yxuong P kai Tn péon TaxUtnTa ToU VEUQ-
T0G oUP@WYVa PE TNV akdAouBn oxéaon:

L=0ao+ aydo + azP + azu

Kdvovrag xprion tou atamartikol Tpoypdupatog SPSS 1o BEATIOTO HOVTEAO YPOHMIKAG TTaAIV-
dpbdUNONG gival T0 akGAouOo:

L =15,616 + 948,332:d, + 214,888-P - 85,45-u

OTTOU N TaXUTNTA U O€ M/sec, n diapeTpog do o€ m, n Triean P o€ bar kai To prikog og cm. To po-
VTEND £XEI GUVTEAEOTH) CUOXETIOUOU R? 0,997 evio n T Tou ouvreAeoth F givan 10.894,7 kartd ToAu
HeYoAUTEPN aTTO TNV oplakA TIUN Fasoo0005 iON pE 4,28, amodelkvuovTag TV TTOAU KaAf aglomiaTia
TOU. ZUVETTWG TO PKog digioduong Tou EVEPATOG OE £va TTOPWOES PECO PE EAAXIOTN 1I00DUvapn did-
METPO TTOPWV do, TTiEaN €yxuong P kai apxikr) Tax0tnTa U uTToAoYigeTal wg n dIapopd Tou PriKoug
TTOU QVTIGTOIXEI OTNV ApXIKr TaXUTNTO U KQI TOU JAKOUG TTOU AVTIGTOIXEl O€ TaxUTNTA JNEV.

1887



5 ZYIKPIZH ANNOTEAEZMATQN AMO THN E®APMOIH TOY MONTEAQY
MPOBAEWHE KAI AOKIMQN EMI TONOY

5.1 Tevika

H onpayya | AotrpoBdATag eivar 0dikA orjpayya dUo KAGSwv prikoug 250m mrepitrou. Aviikel aTo
UTTO KaTaoKeur TUApa AotrpoBdAtag Zrpupwva (11.2-11.3) tng Eyvartiag Odou. H mepioxr| diEAeu-
ang TnNG onpayyag TOTTOBETEITAI YEWTEKTOVIKA aTn ZepPBOPAKEDOVIKI] MALQ Kal TTI0 OUYKEKPIPEVA
oty evotnta Twyv KepduMiwy. H onpayya SiEpXeTal amd ommocaBpwHEVOUS KAl KOTOKEPUATIOUE-
VOUG YVEUTIOUG, HAppapa Kal epgavioels au@iBoAitwy. EEaitiag Tng £vrovng amoodBpwang Kail Tou
KOATAKEPUATIOKOU N TToI6TNTA TOU UAIKOU Eival TOOO TITwX WOTE Ot TTOANEG BETEIG TO UAIKO EKOKA-
@A PTTOpPEl VO TTPOCONOINOTE! pE BAPIKO oxnuaTIOPO (Zx. 6). H katdoTaon aut gival pia atré Tig
aITieg PIKPOU Kal HEYGAOU €UPOUG OOTOXIWV KATA TNV EKOKaA®r. Av kal To Brijpa eKOKa®ng fTav pi-
Kpd, TN TAEEWS Tou eV HETPOU, TTap ‘OAQ aQuTd, TO PAIVOHEVO TNG PO f TNS KATATTTWONG atrd TRV
0po®n Tou atrocabpwuévou UAIKou, Bev Tav duvarod va aroQeuxBei.

MeydAou €Upoug aaToxia UTrd pop@r KatdmTwong Tou B6Aou Trapatnprinke aTov apioTePd
kAGdo Tng orpayyag katd Tnv ekakar otn X.0.10+137,45. H guykekpipévn B¢an Bpiokeral o€ pn-
giyevr) Zwvn. ATO TN OTIYHA TNG ENPAVIONG TNG pnélyevous auTrig Jwvng otn X.©.10+124,90, n ek-
oKaQn TPAYHATOTTOIOUVTAV HE OIGKEKOUUEVOUG puBpOUG EEITIAG KATOTTITWOEWY OTO BAAO KOl GUVe-
XOueVWY oAigBriocwy Tou peTwtrou. H por Gdarog atn X.©.10+133,54 emdeivwoe TO QaIVOPEVO
TwV oAIoBoEWY kal TTPoKAAETe TV ekBAAWON TNG KATATTTWONS. To €UPOS TN aaToxiag ATav an-
MavTIKG, pE atroTéAeopa TN DIAKOTTH TWV EPYACIWY KAl THV ATTOKATACTACN TNG KATATTTWONG.

1 AOPOILTIKH KOKKOMETPIKH KAMIMYAH
| APFINOT IAYZ AMMOE XANKEZ |
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IXAHa 6. KokkopeTpikr avaAuan Tng amooabpwpévng Bpaxdpalag.
TolpevTeEVEDTEIS prikoug 6, 9 kai 10m uTrd ywvia 45° — 60° TTPAYNATOTTOIRBNKAV TTEPILETPIKG TOU
B66Aou Pe OKOTTO TNV ATTOKATACTAON TNG KATATITWONG. Mo cUyKEKpIYEVA, akoAouBriBnkav ol TTapa-

KATW EPYQTiES:

1. Aidvoign evvid diatpnudtwy diapétpou 104mm prikoug 6m, 9m kai 10m utré KAion TepitTou 40
—60° yia TNV £yxuon XovOpoU auUPOKOVIANATog (2X. 7).

2. TomroBérnon didtpnTwy cwAfvwy ®3" ukoug 3m Ewg 9m.

3. MpoomdBeia eigtieong xovdpou appokoviduaTtog (700kg Tolpévio + 400kg duuo + 600kg vepo)
Xwpic amotéAeoua Adyw NG AAXIOTNG UTTAPENG TNUAVTIKWY KeEVWY. H TTpooTrdBeia emavain-
@ONKE XPNOIPOTTOIWVTAS apald QUHOKOViapa HE EAAXIOTA IKAVOTTOINTIKG atroTeEAEéTpara, Adyw
EPPPALEWS TWV KEVWV OIEAEUONG TOU QPPOKOVIAUATOS (XaunArn aroppdenan).

4. ETraveKTEAEON TOIUEVTEVEDEWV XAUNARG TéEoewg, ota idia diarpripara, pe avaloyia Tolpé-
vTou/vepoU 1/1 kal avTAia EVECEWV PEXP! APVATEWS.

5. Ekokagn petwtrou. To Bripa ekokagng mepiopiotnke oto 0,5m e€aitiag porig uAIkoU atd Tnv o-

o
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poen. H akTiva emidpaong Tou EVEPATOG TTOU ETTITEUXBNKE HE TNV EKTEAECN TWV TOIHEVTEVETEWY
ATAV JIKPR, TNG TASEWG MEPIKWY EKATOOTWYV YUPW OTTO KABE OTTH) EVEONG, YUE ATTOTEAECUO VA PNV
UTTapXEl OUVOAIKT) OTaBEPOTTOINON TOoU BAAOU KaI TOU PETWTTOU.

ZXAMA 7. ZXNUATIKA aTreikdvion BEang diaTprigewy €10TTiEGNG X0vOpOoU apHOKOVIGHUATOG.

ZxHa 8. IXnuaTIKr atrelkdvian 8€ong dIaTprigewy TWANVWY TTPOTTOPEIaG.

6. Me gkotd TNV KaAUTEPN UTTOCTAPIEN Tou BOAoU kol DEGopévou Tou pIKPoU prikoug dieioduang Tou
gvéuarog, emAéxTnke diavoign 30 diatpnudTtwy P3" Tepipepeiakd auTtol, kal ToTToBETNON dIdTPN-
TWV cwARvwy TrpoTropeiag ®2" prikoug 6m, pe khion 20° wg TTPog To 0pIf6VTIO ETTITEDO (ZX. 8).

. EkTéAeon TolpevTevETEWY dia péow Twv CwAvwy TTpoTropeiag. H avaAoyia Toipéviou/vepol TTou
XPNOIPOTTOIBNKE yia Tn oBoTACoN Tou evépaTog fTav 1/1 Kai n evepdtwon £yive ae Trieon 4atm
HE apXIKr TTapoxr avTAiag 50m°/h.

. KaBapiopédg Twv uAikwy TG katdmrwaong amd 1o ddmedo NG onpayyag HEXp! Tov Téda Tou
TPAVOUC Kal eTTEVOUCN TOU KATWTEPOU THAUATOG TOU PETWTTOU , aT1Td TO OTroio agalpédnkav Ta
UAIKG, pe ekTogeudpevo okupodepa Traxoug 10cm (Chatziangelou & Christaras 2003).

. TUNMQTIKA TTEPIPEPEIOKT] EKOKAPH TNG BIATOUNG, UE TNV TTPoUTrdBean OTI n ETTIPAVEIX Eival EUOTA-
Bnc kai dev oAioBaivel To PETWTTO. APECH ETTEVOUON TNG TUNHATIKAG EKOKAPS ME EKTOEEUONEVO
okupbOEpa Traxoug 10cm.

10. ToroBéTnon TAQICiOU Kal EQAPUOYT EKTOEEUOPEVOU OKUPODENATOG TTEPIPEPEIOKA OTO TTACITIO.

11.EKOKQQN TOU TTUPHVA TOU PETWTTOU WE BlaTipnan KAioswv Tpavoug Trepitrou 45° oUNQWVa pE

TO PBriHa TNG EKOKAPNG TTOU TTPONYNONKE KAl GueEon €TTEVOUON TNG EKOKAPKG HE EKTOLEUOUEVO
okupddepa Tréxoug 10cm.
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5.2 ZUyKpign amoTEAETUATWY

E@apuodlovtag 1o povrédo Kovacs utrohoyioBnke n eAdxiotn SIGUETPOG TwY TPIXOEIBWV TTOPWV
NG amoaadpwpevng Bpaxoualag, n omoia Arav 0,2mm (opwdeg n = 0,3). H apxikA TaxutnTa -
OaYWYnG TOU EVEUATOG EVTOG TwV TTOpwv ftav 0,032m/sec pe Triean ke@aAng 4 bar. AvrikaBioTw-
VTOG QUTEG TIG TIHEG OTO HOVTEAD TTPOBAEWNS UTTOAOYIoBNKE WG WEYIOTO Wrkog dieigduong Tou evé-
parog Ta 3cm mepitrou. ZT0 TMOPEVO OXANa (ZX. 9) TTapouoidleral n TrapatnpnBeica digioduon Tou
evélaTog o€ BiIdQopa anueia kard PrAkog Tou dfova TOu PETWTTOU EKOKAPNG TNG Ofpayyag o€ oU-
YKPION HE QUTAV TTOU TTPOODIoPIcBNKE atrd TO HOVTENO.

H peyaAdtepn Sigioduon TTou Trapartneronke ATav Scm atmd To onueio Eyxuong Evw n HIKPOTEPN
2cm. Mpogavwg n diakUpavan auth OQEIAETAl GTNV AVIGOTPOTTIA TNG BPaXONAlag, O TOTTIKES OUV-
ONAKES KOl AOTABUNTOUG TTAPAYOVTEG AAAG KOl OTNV QVANEVOUEVN ATTOKAION TOU JOVTEAOU.

ZYMMEPAZMATA

A6 TIG IEWDOUETPIEG OTO EPYACTAPIO TTPOEKUWAY TA KATWOI CUPTTEPGTHATA:

1. Ta evépara, ave¢apTriTou UDPOPETPIKOU CUVTEAEDTH, TTapouaiagav 1816TNTES EKTATOU UAIKOU (n >
1, aGgnon Tou puBuou didTunong cuvetaydTav atgnon Tou 1IEWdoUG).

2. Meiwan tng diauéTpou Twv TPIXOEIBWY EiXE WG ATTOTEAETUA TN ONUAVTIKA JEiwan Tou 1IEWdouG.

3. H tdon exxivnong dev Topouciooe onuavrtikég DIAQOPOTTOINTEIG GO0V apopd Tr HETOBOAN Tng
oUaTAONG TOU EVEUATOG Kal TNG OIAPETPOU TOU TPIXOEIDOUG.
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Mnkog S1€ioduong Tou HETWTTOU EKOKOPNG (cm) |
IxApa 9. ZuoxeTiopog peragu g utroloyioBeicag amdaTaong dicioduorng amd To HOVTEAD Kal TG TTapaTnpouU-
HEVNG KaTA TN BIAPKEIX EKOKAPAG TOU PETWTTOU TNS Ojpayyac.

To prikog digioduong TTou TTPOEKUYE aTTO TNV EQAPHOYT| TWV TTAPAPETPWY TOIMEVTEVEDNG (TTapo-
XN - Taxutnra - miean) oto povréAo TPORAEWNG gival TTOAU KOVTA OTIG TTPAYHATIKEG TIMEG TOU PFKOUG
Oieioduang Trou Trapatnperienke amod Tig el TOTTOU DOKIUEG.
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ABSTRACT

USE OF HERSCEL-BUCKLEY MODEL FOR THE PREDICTION OF GROUT
PROPAGATION IN POROUS MEDIA AND COMPARISON WITH IN SITU
RESULTS

Chatziangelou M." and Anagnostopoulos C.*
! Laboratory of Engineering Geology, School of Geology, Aristotle University of Thessaloniki,
54006, Thessaloniki, Greece

2 Laboratory of Soil Mechanics and Foundations, School of Engineering, Aristotle University of
Thessaloniki, 54006, Thessaloniki, Greece

Grouting as a mean to strengthen weak soils or rock mass for construction foundations or un-
derground facilities has been used for decades. With an increased demand for technical efficiency
and cost reduction, the need to improve the method has also increased. The know-how of grouting
relates to several fields of research, for instance flow in porous media and the behaviour of grouting
research. In this paper, a grout propagation prediction model in porous media is studied with the
use of Herscel-Buckley law. Continuously, a comparison between the results of prediction model
and those derived from cement grouting during the excavation of a tunnel in a weathering rock
mass, is carried out.
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