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EYXAPIXTIEY:

Me Vv oAOKANP®ON TG SIMA®UOTIKNG LoV gpyaciag, Bo MOsha vo euyaploTiom

EexmPLoTd OLOVG TOVS OVOPDOTOVE TOV GLVEPAANY GTIV EKTTOVNON TNG.

Apywd, Ba MBeha va guyapiomom OBepud v k. Xpiotiva [That, Avarinpotplo
KoOnyntpie EMII, ywo v enifreym, v vrmootipiEn, v kabodnynon kot tnv
eCapetikn] ovvepyacia ko’ OAN TNV SLAPKEW TNG EKTOVNONG NG OMAMUOTIKNG
gpyaciag, Kabdg Kol Yoo TNV EUMIGTOGUVI TOL €0€1EE 6T0 TPOSHOTO oL, OvTag amd
KatevBvvVon e SPOPETIKO AVTIKEILEVO.

Tovtdypova, opsilw va gvyapiotiown tov Awddxtopa Brad Cliatt mov cvvéBaie otnv
TPUYUOTOTOINOT] NG TEPAUATIKNG SodKAciog 6€ vt TN OVGKOAN EMOYN TOL
SLOVOOLLLE.

Téhog Ba NBeha va eLYOPICTHCM TNV OIKOYEVELD KOl TOVG PIAOVLG LoV, IOV LE oTtpLEay
ko’ 6AN ™ SIPKEW TOV GTOVOMV LOV Kol TNG EKTOVIONG TNG TAPOVCAS EPYOCIAGS,
KaBMG Kot Yo TNV KoTavon o Kot DITOUOVT TOL £JE1EAV.



ITEPIAHYH:

210Y0G TG TapovCAS epyaciog elval 1 avddelln g onuaciag TS 6TPOoNG £0paong
01OV BEATIOTO OYEOIOUO TV ELKOUTTMOV 000CTPOUAT®V. ApyiKd, YiveTal avapopd
OTIG KATNYOPIeS T®V 000GTPOUATOV, LE OKOTO Vo emonuoviel n 0éon g oTpdong
£€0paO™NG OTN GLVOAIKY] OO1KY| Ol0TOUN|, EVM, EMELTA, 1) EPYOUCIO EMKEVIPOVETOL GTO
evkaunto odootpouata. [lapdAinia, emionuoivovior ot 1010TNTEG TOV EOAPIKDOV
VMK®V, TTOL OSOUOPPOVOLY TN OTPMOT £3pacns, Kabdg kol 0 epyaoTnploKog
TPOGOIOPIGUOGC TOVC. XTI CLVEXELWN, YIVETOL OVAALGN TNG QPEPOVGOG IKOVOTNTAS TNG
oTpOGNG £0paong, N omoia ekEpaletar pésa amd T0 HETPO EAAGTIKNG TOPOUOPPOCNG
Mgr. To Mr mpoodiopiletar 1660 epyactnplokd 660 Kot OBewpntikd péco omd
TAPOUETPIKEG OYECEC. XTO TAQICI0 NG TapovoOS epyociog, o¢ ToPAUETPOS
xpnoonomdnke o deiktng eépovoag wavotrag CBR. Me yvopova ™ oyéon Mg —
CBR, mpaypatomoteiton mepapoatiky dwdikacio, 1 omoio mepthapuPdver v
KOKKOUETPIKY avéAvon, tn dokiur cvundkvoons kot ) doxkyny CBR mave oe tpia
€00P1IKA VAIKA. Me Bdon ta otoryeia Tov SoKIUAOV, YiveTar Be@pnTikOg oYEO1AGUOC TOV
0dooTpmduatog e peréteg evarcnoiog g mpog ™ oxéon Mr — CBR. Télog, ta
CLUTEPACLATO TNG €PYOCIOG TPOKOTTOLV amd TO GUVOAO TNG avaAvong Kot
EMKEVTIPOVOVTAL GTIG amoltnoelg Kabe oxéong Mr — CBR w¢ mpog to oyedacud tov
000G TPMUOTOG,.



ABSTRACT:

The aim of this paper is to highlight the importance of subgrade in the optimal design
of flexible pavements. Initially, it presents the pavement categories, in order to indicate
the subgrade in the overall pavement cross-section, while the paper focuses on flexible
pavements. Alongside, the properties of subgrade soils, as well as their laboratory
determination, are pointed out. Then, bearing capacity of the subgrade is presented,
which is expressed through the resilient modulus Mg. Mr is determined through both
experimental processes and parametric relationships. In the context of this paper, the
California Bearing Capacity Index (CBR) was used as a parameter. Based on the Mr -
CBR relationship, experimental process is performed, which includes sieve analysis,
Proctor test and CBR test on three soil materials. Based on the laboratory data, a
theoretical pavement design is performed with sensitivity studies regarding the Mr -
CBR relationship. Finally, the conclusions are drawn according to the whole paper
analyses and they are based on the requirements of each Mg - CBR relationship in terms
of pavement design.
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1 EIZATQI'H

1.1 Avtikeipevo

270 TPOTO. GTASLN TOV OVTIKEYEVOL TOV 000GTPOUATOV, 0 6YeOAGIOG TOVG faciloTav
OTNV EUTEPIO TOV UNYOVIKOV OO TPONYoLUEVES TPOKTIKEC. TTapdAinia, ol pkpég
OTOLTIOELS MG TTPOG T POPTIO KVKAOPOPIaG ElYav 0ONYNGEL GTN (PT|OT] TUTOTOMUEV®V
SITOH®V, ONAOT| e 0TABEPO GLVOMKO TAYOG, AVESAPTNTO OITO TOV TOTO TOV £0GPOVS
™G TEPLOYNG KATOoKELG. Emedn, Opmg, ot anantioelg amd 1o eoptio. KukAogopiog
avENdnkav, ol actoyieg Eyvov cuyvoe EUIVOEVO, Ie amotédecpa vo dobel 1dtaitepn
ELLPAOT] GTO UPOKTNPLOTIKA TMV VAIKOV TOL YPNGLOTO0V0HY GTNV KATAGKELT TOV
0006 TPMUATOG. )G TPOg OVTO TO TANIG1L0, LEAETHONKAV 10101TEPA T YAPOUKTNPLOTIKA
TOV £30PIKAOV VAMKAOV, KaOdG eiye oM amoderyBel 0TL 0 TOTOG TOV £6APOVG EMNPEAeL
og peydro Babuod m cvumepipopd g 0dikng drotopng (Yoder E. J., Witczak M. W.,
1975). Axoun, pe Paon Tig apyég TG KATAGKELNG 000GTPOUATOV Kol TNG €60(O-
UNYOVIKNG, elye mpokOyel 0Tl ta poptio, mov epappoloviar Aoy e SEAELONG TV
oynmuatov, petafifaloviar teAkd oto £50pog. 'Etol, n €d0@ikn 6Tp®dOT 1 6TPMOOT
£0paong Aettovpyel g BgréAMO TOV 000GTPMUATOG Kot 0 oyedtacdg Paciletal ota
YOPOKTNPIOTIKA KOL GTNV OVTOYT| TNG.

Méoa 610 ypdvo, avamtoydnkav ddpopes HEBOSOL GYESIAGUOD TOV 0O0GTPOOTOC
Baciopéveg otig 1010TNTEG TOV €JAPOVS, OGS glvar ot gumelpkoi péBodor CBR ko
AASHTO (Yoder E. J., Witczak M. W., 1975), aAAa ka1 n avorvtiky péBodog (AoiCog
A. & IThom X., 2018). "o tov mpocdlopiopd g OEPOVCAG IKAVOTNTAS, WG TOPAUETPOL
YPNOLOTOLOVVTAL O KAAIPOPVIOKOG deikTng pépovaag tkavotntog (California Bearing
Ratio : CBR), o d&iktng avrtictacng otnv mopoudpemon R-value kat to pétpo glaorti-
KNG moapapdpewons Mgr. O ociktng CBR mpocdiopileton epyastmplokd pe tnv
epappoyn dHvoung péocw eUPOrOL o€ KATAAANAO TPOETOLACUEVO JOKIHO £00LPLKOD
VAoV kot Pacileton ot dieicdvon tov guforov oto VAo (Brown, 1996). O deiktng
R-value mpocdiopiletor epyaotnplokd e TNV €QPOPUOYT GTASIOKNG KATAKOPVONG
nieong o€ €vo KOTAAANAQ TPOETOUAGUEVO JOKIUI0 HEG® TAGKAG, EVAD eKQPALEL TV
avtiotacn Tov LAkov oty mopopudpemcn (LeClerc, 1956). Eniong, n mapduetpoc Mr
npocdopiletar epyactnplokd péco amd TPEOVIKY SOKIUN ETAVOALUBOVOUEVO
eoptiov, Katd v omoia epapuolovior 610 VAKO Thoelg oe OAeg TIG devbiveelg
(Hveem, 1955).

O1 deixtec CBR ko R-value ypnopomombnkoy g o Guesss kot un xpovoPopec otov
VTOAOYIoUO TOVG. AvTiBeta, TOo HETPO EAACTIKNG Tapapdppmons Mr ypnoipomomdnke
®G M mOo aKPPNG TOPAUETPOG OGTOV LIOAOYICUO TNG (QEPOVOOS KAVOTNTOS TV
€00PIKMV VAIKADV, 0AAA 0 TPOGIOPIGHHOG TOL elvan mepimAokog kot ypovoPopoc. ‘Etot,
o€ po Tpoomdhelo. GuVOLACUOD TOOTNTOG Kot aKPIPELNS TPOGOHIOPIGHOD TNG AVTOYNG
NG OTPMONG £0paONS, OTLITOONKOV TAPAUETPIKEG OYECELG TOV GLVOEOVY TO0 MR e
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tov deiktn CBR. Ot oyécelg avtéc ¥pnoILomTolovvIot e TPOocoyn, Kabdg Paciotnkay
0€ GLYKEKPIUEVOLS TOMOVG E0UPIKAOV VAIKAOV, Om®G &lval Ta opyltMKkd Kot To
APYIAOOUUDOT €0GQON. Z& OAEG TIC MEPWMTMOEL, Ol EPYUCTNPLOKES OOKIUEG Elvarn
OTOPOITNTEG, TPOKEIUEVOL VA EMOANOEVOVTOL TO OTOTEAEGLOTO KOL VO VTTAPYEL MO
YEVIKT EMOTTEID TNG TPOYUOTIKNG PEPOVCOS IKOVOTNTAG TOV VAIK®V, 0E00UEVOD OTL TO
£00(pOC TOPOVGLALEL £VTOVT OLOKVUAVOT] (OG TTPOG TO YOPAKTIPIOTIKA TOL.

1.2 Xt6yx0c— MeBodoroyia

A€SOUEVOL TOV AVOTEP® TPOPANUATIOUOD, OTOXOC TNG TOPOVCOS OUTAMUOTIKNG
epyaciag eivar m avadeln g onuaciog g oTtpmdons £dpacng otov PBEATIOTO
oXeO0GUO TOV EVKOUTTOV 0000TpOUdTOV. H dadkacia agopd otn digpeuvnon towv
TAPOOOYDV Kol TOV TAPOUETPOV aELOAOYNONG YO TOV TPOGOIOPIGUE TNG PEPOVGOG
KOVOTNTOG TOV £00QIKMV VAIKDV TOV OTOTEAOVV T1) GTPAOCT £3pACTG.

Qc mpoc 1 pebBodoroyia, apykd, mpoypatomoleitar ektevig  PpAoypapikn
avaoKOTNOoN Yoo TNV ovAdEEN TV Tapapétpmv mov yapoktnpilovv ™ @épovca
KOvOTNTA TOV €30QIKMOV VAIK®OV NG otpiong &dpacns. Emikevipovoviag otig
TAPOUETPOVG TOL deiktn gépovcag wavomrtag CBR kot tov pétpov €haotikng
napopdpemong Mg, evtoriletor ot o1ebvn PipAtoypagio va mAnbog cyéoemv mov
GLVOEOLV TIG OVO TOPOUETPOVS. XTH GULVEXELWD, YIVETOL TEWPAPATIKY Slodkaciot GTO
gpyootnpo oe tpia (3) odeiypato €dapkod vAwkov. H mepapotikny dadikooio
nepAaUPAvEL TIG SOKIUEG KOKKOUETPIKNG avaAvong, cuumdkveoong Proctor kor CBR.
Méoa and avtéc, Tpocdiopilovtor N KOKKOUETPIKN KAUTOAN, 1 ENpr TuokvoTnTa KO 0
deiktng CBR yuo kéBe vAkd. Me Bdomn ta otoyeio Tov dokipmv, yivetor Bewpntikdc
oXEO10GLLOC EVOG EVKAUTTOL 000GTPAOLUATOG LE LEAETES EvOLGONGlag MG TPOG TN TYESM
Mr — CBR. O oyedwopnog meplopiletor otov TPOGOoPIGUd TOL TAXOVG NG
EVOTOMUEVNG GTPAOCTG TV ACVVOETOV LAMK®V, dNAadn ¢ Bdonc/vmodfacng, mive o
po otpdon £dpacng, 1 onoia dtapoppavetol ke eopd pe Eva amd ta e&etaldpeva
€00PIKa VAKA. To TeAKA CLUUTEPACUATO TPOKLATOVV ONO TO OMOTEAEGUOTO TNG
TEWPOAUATIKNG OadIKaGiog Kol Tov BepnTikoy 6Yed0oHOD TOV 0d0CTPAOUATOS VAL
oxéon Mr— CBR.

1.3 Aom gpyoaociog

H epyoocia avt) amoteleiton amd evvid KOplo KEPOAOLO. XVYKEKPIUEVO, TEPAV TOV
Tp€YoVTog, TephapPdvovtat ta akdAovda:

To de0TEPO KEPAAMLIO, OTOV TEPTYPAPOVTOL YEVIKA 1) LOPPN KOl Ol KOTNYOpieg TOV
00006 TPMUATOS. AKOUN, O EOIKA, TEPLYPAPOVTOL Ol WOIOTNTEG TOV EGAPIKADOV VAIKDV



OV YPNOUYLOTOLOVVTOL Y10 TV KOTOCKEVT TNG OTPMOGNG £5p0CTS 000GTPDOUATOS, KAOMG
K0l 0 TPOTOG SLOUOPPDCNG VTG,

To 1pito KePGAO10, TO OTTOI0 TPAYLATEVETAL TV £VVOLN TOL UETPOV EAAGTIKNG TOPOL-
noépemong Mr. Akoun, avapépovtal o GUesog TPOTOS TPOGOIOPIGLOD TNG TOPAUETPOV,
ONAadn HEC® €PYOOTNPLOKADV OOKIUADYV, KOODS Kol 0 EUPESOS TPOGOOPIGUOC TG,
ONAadn pECH TOPAPETPIKOV HOVTEA®V/GYEcE®V OV €xovv avomtuybel péca oto
XPOVO.

To tétapto kepdrato, T0 omoio mpaypoteveTar TV Evvola tov Kolwpopviakoh deiktn
pépovoag tkavotntag CBR kat tov epyactnplakd tpocdiopiopd tov, cOUPOVA LE TIC
EVPOTOTKEG KO AUEPTKAVIKEG TPOILALYPOPES.

To méunto ke@drato, OTOL TAPOLGLALOVTOL TO GTOLYELD TG TEPAULATIKNG SLOIKAGING,
TOV TPOYULOTOTOONKE GTO EPYAGTNPLO.

To ékto kepdAiato, OmOL mopatTifevTor Ol AVOAVLGES TV OEOOUEVOV KOl TO
OTOTEAEGLOTO TTOV TTPOEKLY AV OTO TNV TEPALUATIKT dLodKaGia.

To éBdopo kepdrato, 6OV TPocsdlopileTar | PEpovsa tKavoOTNTA TOV e&eTaldOuevmV
EPYOOTNPLOKG EQAPIKAOV VAMKOV pécwm Tov oxécewv Mr — CBR g debvoic
BipAoypapiag. Xn cvvéyela, yivetal BempnTikdc oYeSIOCHOS TOV 0O0GTPMUATOS LE
peAéteg evaiotnoiag ¢ mpoc 1 oxéon Mr — CBR, emkevipovoviag ot
G TACIOAOYN O TG 6TPOGNS BAcnc/vmoPacng amd acVVIETA VKA.

To 6yd00 Ke@AAato, 6oV TaPATIBEVTUL TO GUUTEPAGLOTO TNG GLUVOALKT|G OlEPEHVIONG
TOV TPALYLATOTOMONKE GTNV TAPOHGO SITAMUATIKNY EPYACIAL.

To évato xkepdraro, To omoio mepthapPdvetl 1o cHvoro TV BIPAOYPUPIKOV OVAPOPDV
TOV YPNCLOTOMONKAY Y10 TN GLYYPAPN TNG TAPOVGAS HITAMUATIKNG EPYACIOS.

Téhog, ota mapaptiuata I kot II, mapovoidlovtal 1 vTOAOYIGTIKY SladIKaGIo TG
KOKKOUETPIKNG OVAADOTG Ko EVOEIKTIKG amoteléopata e dokiyuns CBR avtictoya.



2 AOMIKA XAPAKTHPIXTIKA
OAOXTPQMATQN

2.1 Tevika
2.1.1 Koatnyopieg 0000TpONATOV

Zmy apyn g avBpodmvng otopiag, ot petakivinoelg opifoviov amd TG QUOIKES
dwPdoeic, 6mmg eivan Ta motdpa. Kabdg or arotoeis yuo petaxivinon avdvovtov
TPOG Kovomoinon tov avlpomveov ovayko®v Kot avalnmmon oyoabov, amoitnonke
TOVTOYPOVE M OVATTLEN TEYVNTOV O100pOU®V Tov B eEumnpetovoay T Oedopévn
avaykn pe peyoAvtepn gvkoiia. ‘Etol, and ta mpota deiypota 0d0otpmoiog givat ot
MB6cTpmTOl 0001 61N Mecomotapia (4000 n.X.) kot v Kpnm (Mwvewn Eroyn: 4000
— 1600 7.X.), 610ov omleton puéypt kot opepa 060G punkovg 50 km kot hdrovg 3.50 m.
"Eva Ao mapddstypo eketvng g emoyng nrav ot tAvBdstpmtot odoi oty Ivdia (3000
1.X.), 01 0T0ieC 6TO0 GHVOAO TOVG AMOTELOVG OV EMLPAVELNKES KATACKEVES 1-2 oTpdOEMV
(KoAtoovvng, 2007). Zto popdikd ypovie (500-30 m.X.), ot odoi Mrtov moAv-
OTPOUOTIKEG KATAOKEVES LE GUVOAIKO TTAY0G TS TAENS TOv 1 M Kot amoTeEAOVVTOY amd
4 — 6 OTPOCEIS TETPOUATOV O0POPETIKNG dafdduong katd Pabog 1/kon peydiov
TETPVOV TAOKOV HE GOPECTO/TOIUEVTOKOVIAUOTO G GLVOETIKO LVAWKO. Ta Poacikd
EMIMEdA TNG POUAIKNG 000V NTAV 1| EMPAVELNKT] GTPMOOT, N Pdor, N vEdPacn Kot To
VIEdaPog 1 otpmon £dpaons (Ewova 2.1).

Emaveiakr) oTwor) amd ToAuywvikég
TAGKeG e aoPeaTokovidpara

100 mm

LTpwon Baong amo TOIPEVTO AETITOKOKKWY
adpaviwv kal acBéatn

250 mm

i ZTpwon utrdPacng amé avemetépyacTeg

TAGKeS Kal ToluévTo (Tpayl okupddepa)

ZTpwor) £5paang amo ETTTTEDdES TTETPEG

125 mm o€ TTOAATIAEG OTPUOEIG

Ewxova 2.1 Aoun pouaixod odoarpouazog (Collins H.J., Hart C.A., 1936).



X1t obyypovn emoyn, mpwta, o Thomas Telford mpdteve pia véa popen dStotoung
000GTPMLOTOG LE TTO EMIMEDES KOl OLLOAEG ETPAVEIES, ATOCKOTMVTOS GTN OIELKOAVVOT)
TV petakwvnoemv. To méyog g oatoung fMrav g téaENg tov 0.35 — 0.45 m, evd
amoteAovTaY amd T €ENG OTPMOELS: IO ETMIPUVEINKT OTPOOT YOAKIOD UEYIOTOV
peyéfovg 40 mm, éva AiBvo vooTpOO LE KOKKOVG peyioTov peyébouvg 65 mm kot éva
KOTOTEPO GTPOUO. 0o peyddeg métpeg draotdoewmv 100 mm X (75 — 180) mm (Collins
H.J., Hart C.A., 1936). Akoun, n dwatoun avth umopovoe va vmootnpifel @optio
nepimov 88 N/mm. Aiyo apydtepa ypovikd, o John Macadam sionyaye to yoviddn
adpavn 6T SOUN TOL 0OOCTPMUATOC, T OTTOI0 GTALOVTAVY LE TO YEPL GTO ATOLTOVUEVO
péyebog, Bempmvrtag 611 10 0d0cTpOLa Ba lye peyarvTepn avtoyn. To cuvoiko méyog
g Swtopng frav 0.25 M, eved amotehovTay and TiG £ENG OTPDCELS: L0l ETLPAVELNKT)
otpdon 50 mm and adpovn peyiotov peyéBovg 25 MM Kot VO KOTOTEPES CTPMOCELS
oLVOMKOV Tdyovg 200 mm amd adpavh peyiotov peyébovg 75 mm (Smiles, 1904). H
datoun| ekTunnke 6tL propovoe vo vrootnpiel poptio mepimov 158 N/mm.

[Ipog ta €An Tov 19°” audva, €16MyON oTO 0S0GTPOUATO 1 EVVOLL TNG AGPAATOV. €
évo, TPAOTO GTASL0, KATAGKELAOTNKAY 0d06TpMOpaTe TOtov Macadam pe pio emwpo-
VEWKY otpdomn and micoa mdyovg S0 mm. H teyvikny avt) eykataleipOnke, kabmg
TAPOVGLACTNKAY TPOPANUATO KOTA TOV TPOGOIOPICUO TNG TEPLEKTIKOTNTAS GE MGG
(Hubbard, 1910). 'Enetta, ypnoipomomOnke 1 Ao@aATog ¢ GLVOETIKO VAMKO Yl T
SAPOPPOOT TNG EMMPAVELONKNG 6TpOONG. Ta 0d06TpdUATH VALV ac@drtov (Hot Mix
Asphalt), 6nwg ovopdomKoy Ta TPMOTE AGPOATIKE 000GTPOUATA, OTOTEAOVVTAV OO
TG €6NG oTPpOGELS: pia empavelokt otp®on 40 — 50 MM and acPaATIKO TGEVTO KoL
Gppo, pa cuvoeTIKY| oTpdoT 40 MM ad GTAGHEVN TETPO KO AGPOATIKO TGLUEVTO Kot
™ Baon vdpavikol crkvpodépatog N prndla odoctpopdtov 100 - 150 mm, avaroyo
ue tov kvkAogpoplakd @opto (Baker, 1903). Tehkd, otig apyég tov 20°° awdva, o
Frederick J. Warren mpdoteve 1pOmovg yio v mopaymyn 0epidy 0GQUATOUYLATOV
KOVTQ 6T GUYYPOVI] TEXVIKN.

‘Etot, onuepa, 1o 0ddctpopo (road pavement) amoteAel pio TOAGTPOUATIKY SO TOV
wepAapPavel £vo GOVOAO GTPAOCEMV OO UYHOTO AGHVOETOV Kol GLUVOETIKOD VAIKOV
070 v PEPOC TOL Kot £VOL GOVOAO OTPMGEMY a0 OGVVOETH DVAMKA 0TO KAT® UEPOG,
eopalopeva o U0 SIOUOPPOUEVT OTP®OT €0APOVG. [T GuyKekpIEVA, TO GLVIETIKO
VMKO TOV OVOTEPMY CTPMOEMV OVOPEPETUL EITE GTO OOUIKO VAIKO TNG AGPAATOV, £iTE
070 TOUEVTO, AVAAOYO LE TOV TOTTO TOL 0OOCTPMUATOG TOV oalTeiTal. AvtioTolyd, To
ACVVOETO DMKO OVOPEPETOL GE OOPOVT] DAKA PUGTKTG N TEYVNTIG TPOEAEVONG. LYETIKA
HE TN OTP®OT €APOVE, VTN OLUOPPAOVETOL AVALOYO e TO J0BEGIUO £D0POG GTO
YOPO KOTOOKEVNG, VM TO GUVOAO TNG OWITOUNG TOL O0J0CTPMUATOS WUTOPEl v
dwpopembel, eite oe OpvYUO, €lTE OE ENlYOUA, EITE OE HIKTN KOTAGTOON.

H mocotta Kot 10 €i00G TV 6TPMOGEMY TOV 0000TPOUATOG KaBopilovTal, apyikd, amd
TOV TOTO TOV 0d00TPOUATOS oV Katackevaletal. Kotd kavova, to 0docTpduot
KOTIYOPLOTOL0VVTOL G€ EVKOAUTTO KOl SOCKOUTTO, EVAD LE TNV E160YMYN TOV HeBddmV



oT1a0ePOTOINoNG TOV YPNCUYLOTOLOVUEVAOV AOPAVAV VAIKMOV, TO. 000CGTPMOUATO KOTH-
YOP10TO10VVTAL, OKOUT, GE NU-EVKOUTTO Kot ut-akapmta. H dtatopn| evog edkapmtov
0000TPOUATOG TEPIAAUPAVEL TIG AVATEPES CTPMCELS, TN OTPOON PACNS, TN OTPMOON
vofaong kot 1 otpoon €opaong (Ewova 2.2). Ot avdtepec OTPOCEIS KOTA-
okevalovtal omd OTPOGELS OCPOATOULYLOTOS Kol SLOKPIVOVTOL OTNV ETIPUVELNKT
OTPMOT), GTNV EVOLAIEST] GLVOETIKN GTPMCT] KO TNV VITOKEILEVT) GTPDGT ACPUATIKNG
Baong. Ot otpidoelc Pdone kot vroOPacng KoTaoKeLALovTal om0 GLUTVKVOUEVO
ACVVOETO aUpOYdAMKo (Bpavotd 1 puoikd) optopévng dtaPdduionc. Télog, n otpmon
£0paomG amoTeAEiTOL OO £60LPTIKAE VALKA.

1. ACQUATIKEC OTPWIOEIS

2. Baon

3. YméBaaon

4. ZTpwion £dpacng

Eixova 2.2 Awatour) evog eOKoUTTOD 0000TPMOUATOS

H datopn| evdg dSVoKOUTTOV 030GTPOUOTOC TEPIAALPAVEL T GTPDOGT GKUPOOEUATOG,
™ otpoot vroPacng kot ™ otpdon £dpaong (Ewova 2.3). H otpdon okupodépatog
AOTEAEITAL OO YELTOVIKEG TAGKEG GomAov okvpodépatog Tomov Portland, ot omoieg
nailovv to pOAO NG EMIGTPMONG Kot TG oTp®ong Paonc. Ot mhdkeg ovtég elvar ToAD
mOavo, eite va cvvdéovior petald tovg pe eykapoteg opbpmoelg (Jointed Plain
Concrete Pavements - JPCPs) 11 xapgid (Jointed Dowel Reinforced Concrete
Pavements - JDRCPs), &ite va dwabétovv cuveyn omiiopo (Continuously Reinforced
Concrete Pavements - CRCP), mpog amoguyn eykdpolog pnypdtmoonc. H otpdon
VIOPaoNg KOTAUGKEVALETOL OO CUUTVKVOUEVO OIGVUVOETO 1| KATEPYAGUEVO LE TOLUEVTO
OLLLLOYOAKO, £TOL MGTE VO, EMLTVYYOAVETOL 1| OLOLOHOPPN £JpaoT TNG TAMKAG KOl VO
LELOVOVTOL Ol VIOYWPNOELS TOV OVATTOGGOVTOL GE aVTH. TEAOG, 1 GTPDGN £0paoNG
amotedeiton Opoimg amd £d0PUCH LALKA.
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_ ) zKupéaspc'

2. YmréBaon

3. Z1pwon £dpaong

Eixova 2.3 Awatour) evog 00CKOUTTOD 0000TPOUATOS

H dwroun &vog npi-evxopmtov/npt-Gkapntov 0d06TpOUOTOS givol Opoto e T
dlTopn €vog €VKOUTTOV 000GTPMOUATOS, OMAadT TeEPAaUPAVEL TIG OCQOATIKES
OTPAGELS, TN OTPAOGT PAcSNS, TN GTPOGN LIOPacnS Kot T oTpdotn £dpaong (Ewdva
2.4). H dwapopd evroniletal 6T 60UGTOOTN TOV 6TPOCE®V TG PAcong Kat Thg VOBacng.
Ye ot TV Kotnyopio 000GTPOUATOS, M oTpdonS Pdong katackevdletor amod
Kkatepyaopévo Bpavotd appoydiiko (KOA) pe vopaviikég kovieg, dmwg gival to
TOWEVTO, €V 1 oTpdon vrdfacng kataokevdletor &ite amd CLUTVKVOUEVO
appoydAko optopévng owPaduong eite amd kotepyasuévo Bpavotd appoydAko
(K®A). Axoun, n dpopd HETAED TOV MUL-EVKOUTTOL KOl MUL-GKOUTTOV 030GTPO-
Latog eviomileTol 6T0 A0S TOV AGPOATIKAOV GCTPAOGEWMYV, TO 0010 Eival HeYOADTEPO
oTNV TEPIMTOOT TOV NUL-EVKAUTTOV.

1. AGQUATIKEG OTPWTEIG

2. Bdon (KOA)

3. YmréBaon

| | \I | \I === e

Eixova 2.4 Aiotoun nui-e0koumton/qui-GKoUTToD 0000TPOUATOS
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210 mAQIC10 TNG TOPOLCOS SIMAMUATIKNG epyaciag, Oa egetaoctel N wepintwon TV
eOKOUTTOV 000CTPOUAT®VY, TO OTOi0. OTOTEAOVV KOl TO HEYOAVTEPO TOCOCTO TMV
0000TpOUAT®V otnv EAAGSO.

2.1.2 Odootpopate VYNIS KoL (OunNA|G KVKA0QOpiog

AvaAioya pE TOV KUKAOQOPLIKO GOPTO, TO 000GTPOLOTA KATNYOPLOTOOVVTOL, OKOLLA,
oe VYNNG KukAoopiog odootpopoto (HVR: High Volume Roads) kot youning
Kukhogopiag odootpmpata (LVR: Low Volume Roads). Ta vyning xvklogopiog
0006 TpM®UTA GLVNO®S APOPOVV 000VG TOV EEVTNPETOVV PETAKIVIGEL GTO ECMOTEPIKO
TUKVOKOATOIKNUEVOV TEPLOYDV, £BVIKEG 0000 Kot avtokvntddpopove. Avrtibeta, to
YOUNANG  KukAoopiag odocTpdpata eviomilovial, Kuplwg, ©€ OypOTIKEG Kot
EMOPYLUKES TEPLOYES YL TNV TPOCPAOT G€ KAAMEPYNGULES EKTAGELS, LETAKIVIGELS GTO
E0MTEPIKO OALA KO LETAED KOWOTNTOV, UETAKIVIGELS TPOG KEVIPIKES TEPLOYES, EVD
pmopet va amotelodv Tpocmptvég 000G Yo TPOGRACT GE £pYa LEGO GE OVGTPOCITES
neproyég (Keller G., Sherar J., 2003).

Q¢ TPOG TOV KLKAOPOPLAKO POPTO dEV LIAPYEL CAPNG OPIGUOG KOl OO WPIoUOG LETAED
TV 000 Katnyoplwv. [a ta 0dooTpdUATH YOUNANG KLKAOQOPING, 1N AUEPIKAVIKN
‘Evoon Ebvikav Odadv kar Metagopov (AASHTO) ta dwaywpilel oe odootpmdpata
«OAD» YOUNANG Kot YOUNANG KUKAOQOPiag Bemp®dviog ®g KLUKAOPOPLOKO GOPTO
oyedlacpov Ayotepa amd 400 kot 2000 oyuata v nuépa avtictoyya (AASHTO
2001; AASHTO 2019). e mapodpoteg 0dnyiec mov mpotddnkav otn NoTio. APk Kot
ot Zoundia, opilovv @opto oyedcpov ta 200 kar 1000 oynupato v MuUEPa
avtiotoyo (Pasindu et al.,, 2019). 'Evog d@AAog TpOTOG TPOGOIOPIGUOL  EVOG
odootpopatog LVR eivar péom g @Bopdc ™G KOTOGKELNG OO TNV ETOVOAOLLL-
Bavopevn @oOpTIoN TOV TPOYDV TOV OYNUAT®V, TO 0ol peTappdleTon 6€ £va 1600V-
vapo eoptio (ESAL: Equivalent Single-Axle Load) pe cuvion tiun 18000 Ib (80 KN).
Axoun, ot Hall kou Bettis (2000) avapépovv Tig TopaKatm Tepmtdoelg fedpnong Tov
ESAL vy ta odootpodpate youning kvkioeopiog: (o) 50000 < ESAL < 1000000
(AASHTO, 2001), (B) ESAL < 10000 (Asphalt Institute, 1981) xat (y) ESAL < 100000
(Washington State Department of Transportation). [TapdAinia, ®g tpog 10 oyedlacud,
Bewpeitor 0Tt 1 péytotn TodTNTA TOV oYNUbT@V givon péypt 80 km/hr kou n yépaén
TOV 000G TPOUATOS OKOAOVOEL TNV YemUETPia TNG TEPLOYNG XOPIG W1aiTEPES EMEPPACELS
o1 evoN.

Q¢ TPOC TNV KATOOCKELT TNG OLOTOUNG, T YOUNATS KUKAOPOPIOG 000GTPOUATA UTOPET
va dfétovv emioTpwon gite amd AoEAATO, gite amd okvpOOEUD, I Vo UV dtabétovv
(unpaved roads). Amo TV Amoyn TOV EVKAUTTOV 000CTPOUATOV TOL £EETALOVTOL, M
dtopn evog YOUNANG KUKAOPOPIaG 000GTPMUATOS Elval Topdpolo pe ekeivng evog
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VYNANG KUKAOPOPIaG 000GTPOUOTOS, LLE TN SPOPH LETOED TOVG Vo EVIOTILETOL GTO
nayog twv otpocemv (Ewdva 2.5).
O1 vynAdTEpEg TAOEIG

epoavifovialr ornv
atpwon Twyv adpavwy

O1 vynhéTepeg TaoEIg
edgavidovral otig
aoQaATIKEG OTPWOEIG
ACPAATIKEG OTPLIOEIG

ATQaATIKEG OTPWOEIG

Z1pwon £dpacng ZTpwon £8pacng

Ewova 2.5 Aoun odootpauatoc vyniins xvkiopopios (HVR) (apiotepd) rou
xounng kvrklopopiog (LVR) (0ec1a)

JVUYKEKPIUEVE, Ol 0VO OlOTOUES OMOTEAOVVTIOL OO TIC EMUPOVEINKES OTPMGELS, TIG
OTPAOGELS TOV AOPOVAV Kol EOAPIKAOV VAKOV. ZTNV TEPIMTOOT TOV 030GTPOUATOV
VYNNG KuKAOQOpiog, TO OVATEPO OGTPOUATO, ONANdN NG AGPAATOL, £yovv
HEYOAVTEPO TAYOG, EVM TO KOTAOTEPO CTPAOUOTO EXOVV WKPOTEPO ThY0G Omd TO
AVTIOTOT(O TOV 030CTPOUAT®V XAUNANG KuKAopopiag. Me avtd Tov TpOmo, 01 VYNAEG
Thoelg AOY® TOL KLKAOPOPLOKOD (POPTOL £PaPUOLOVTIOL GTN GTPAOCT TWV 0OPOVOV
VAMK®OV. Avtd onpaivel 6t amotedel TV Kpioun empdvela yioo TNV actoyio avti g
EMPOVEIOKNG OTPAOONG, N omoio Oewpelton Kpioun otV TEPIMTOON TOV 000-
otpoudtov HVR. Axoun, yivetot otkovopukd epikTn 1 KataoKewT] £VOG 000GTPOUOTOG
LVR, mov c¢ avtifen mepintwon Ba ntav o dvsavaroyo akpipn dtadikacio.

2.2 Xrpowon £0paocng
2.2.1 Opwopég

H otpdon €dpaong 1 aAMOS vIEdaPOg Eval TO KATMTEPO GTPMUO TNG OLOTOUNG TOV
0000TPMUATOS Oomd  €d0PIKA VAKG, To omoio €yovv cvpmukvobel Kot &gouvv
StopopemBel péypt Babovg, pe okomd va mapardfel Ta poptios KVKAOPOPING Kot Vo ToL
Jtoveiplel 6To PLOIKO £50(POC. ZTNV TEPIMTMOON TOV SUTOUMY GE OPLYLM, 1| GTPMOOT)
ocuvictatol and 1o SBEGIO VAIKO TOLv QUGIKOD €d0POLS ©TO Tedio, evd otV
TEPIMTOON TOV SATOU®V GE eMiyopa, cvviotatar ond véo €d0PKd VAIKO Tov
LETAPEPETOL GTO YMPO KOTAOKELVNG. Amoterel T0 BeUEAIO TOL 0OOCTPAOUATOG KOl OE
ot Baciletar | cuvolikn dladikacio TOL GYEdIG O, EITE AVTOG APOPE GE AVOAVTIKO
TPOTO, EITE GE EUMEPIKO TPOTO.

Ta odootpopoto oyeddlovior e OKOMO Vo TOPAAAPOLY UE ACPAAEDL TNV
avapeEVOLEVT KVKAOQOpia Yo TNV TEPi0d0 oyedlacov, 1 ool eTavel Kot Ta SO €11
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oTNV TEPIMTOON TOV 0OTIKOV Opoumv vyning kvkioeopiog (AASHTO, 1993).
[MapdAinia, Oa Tpénetl va eEac@arilovy v amapaitnn dveon otovg ypnotes. Otav
0 okomdg avtdg dev eEvmnpeteitatl, TOTE TO 0000TPOUA EYXEL aoToynoel. 'ETot, yio
SO TAGIOAOYN O TNG SLUTOUNG EIVOL OTAPOITIITO VO GUVVTTOAOYIGTOVV Ol EVOEXOUEVEC
aotoyiec, mov Bo TPOKLYOLV HEYPL TO TEAOG TNE TEPLOOOL GYENAGHOV. XTOL EVKOUTTOL
000GTPOLOTO, 01 KUPLOTEPES LOPPES ACTOYIOC EIVOL OL PIYUOTDOCELS TNG EMUPAVELOKNG
OTPMONG KOl Ol UOVIHEG TOPOUUOPPOGELS, Ol omoieg epgoavifovtor 6mov VIapyoLV
adVVOAUIEG GTO GUVOAD TNG OLUTOUNG TOV 000GTPOUOTOS, dNANOT AKOLLO KOl 5T OTPMOT)
£0paong (Brown, 1996). Avtéc Epyovial cov OmOTEAECUN TNG ETOVAAAUPAVOUEVNC
(QOPTIONG TOL 000GTPMOUATOS Od TO dlEPYOUEVA OYNLLaTA GTIG BEGELS OOV 01 TPOYOi TO
KOTATOVOUV, EVAO UTOPEL VO 0OQEIAOVTOL GE AVETAPKELX TNG TOLOTNTOAG TOV VAIKOV TOV
oTpOGEMV, o€ Bepprokpactakés aAlayés Kot og un embountég cvvinkeg otpdyyiong/
vypacioc.

ZyeTIKO PE TOV OYEOIOGHO, O AVOALTIKOG TpOTog Paciletal otnv 1KAvoToinon g
amoitnong OTL Ol AVAMTUGGOUEVES TACELS KOl TOPOUUOPPAOCELS 6€ Kpioyes Boelg
actoyiog Oa mpémetl va vt LUKPATEPES TOV LEYICTMV EMTPENTAOV Y10 TIG TPOTEWVOEVEGS
TIWEG TOV TAYOVS TOV GTPOCEMY TOV 000CGTPOUOTOC. XE AVTH TNV TEPITTOON, EYEL
TPOKOYEL OTL, av 1| TAPAUOPP®CT| GTN GTPAGCT £0pacnG, OToL gviomileTat pio amd Tig
npoavapepoOpeves Kpioeg Béoelc aotoyiag, Kopaivetal oe younid enineda, tote dev
Ba mapatnpnOei peydAn mopapévovsa mapapdpemon 6to 0ddstpmpa (Aoiloc A. &
[That X., 2018). Enedn, opwc, o tpdmog ovtdg mepthapPével TOAAEG TAPOUETPOVG KOl
elvar mepimhokog mpog emiAvom, ypnolwomolovvTal gumelpikol péBodor yoo
JlOTAGIOAOYNON TOV GTPOCEMV LE GLVNOESTEPT TNV OUEPIKAVIKN MUIEUTELPIKN
pebodo mov Paciletar oto 0dkd meipapo AASHO, 10 omoio mpaypatonomOnke
dexaetio Tov 1950. And 1o anotehécpata tov, npoékvye 0Tt 0 60 pe 80 % TV
TOPALOPPOCEDV TNG ETPAVEINKNG GTPAOGCNS OVOTTOGGOVINL GTO ECMTEPIKO TNG
otpwong £dpaong (Elliott R. P.,Thornton S. I., 1988). ‘Eto1, 0 oyedlacpog paciotnke
0€ TMOPOUETPOVS OV TEPLYPAPOLY TNV AVTOYN] TOV €04POVS, OnmG gival o deikng
eépovoag kavotntag CBR, o deiktng avtictacng oty Tapapopemcn R-value kot to
pétpo eractikotnTag MR, Y100 TOV TPOGIOPIGUO TOV TEHXOVS TOV AVATEPOV GTPDOCEMV.
Ot 6TpOoEIS TOV ACVLVOIETOV VAKAOV TAPUAAUPEVOLY OTOUELOUEVES TIG TAGES AOY®
KUKAOQOPLOKOD POPTOL amtd TG Avmbev GTPAOGCELS Kot LE TN GEPE ToVg avalopBavouy
VoL TIG LELMGOVV TEPULTEPM GE EMMEDN TOV UTOPOVV VAL TOPOANPHOVV amd T GTPOGN
£0paonc. Avtd emoinOegdetan kat omd ™ Bewpio Tov Burmister (1962) katd tnv omoia
N YmopEn UG oTPMOONG HE KOADTEPEG WOOTNTEG TAV® OO TN GTPAOCT £0pUCNS TNV
avakoLEilel. Zovendc, Aapupdvovtag vwoyn TV OUEIOPOUN GUVIEST] TV GTPOCEDV
TOV 0OPAVAV KOl EGAPIKAOV DAMK®V, 1 KA A&rtovpyio Tov 0006TpmduUaTog eEapTaTan
a0 TO YOPOKTNPIGTIKA TOL VITESAPOVG.
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2.2.2 I910TNTES E0UPIKDOV VAK®OV

Ta edagucd VAKA, OTwg avaeépOnke, amotelobV Ta VAKE SpdpP®ONG THG CTPDOCNG
€opaonc. ['evikd, 10 £30p0¢ etvat £vo TOALPAGIKO VAIKO TOV OTOTEAEITAL OTO OPYOUVIKA
Kol avOopyovo VAIKE, ov eivar 1 oTEPEN GAOM, Kol amd KEVA N TOPOLG, TO OToin
TEPLEYOLV aEPA M/KOL VEPO, OMOTEADVTOAG TNV 0€Pla. Kot vypr @don avtictoryo. H
01oitepN vt PHOT TOV E6APOVS Elvar Tov KaBOPILeL TN UNYAVIKT TOV GLUTEPLPOPA
Kol TV KafoTd ampOPAETTI. TUVETMC, OMAITOVVTOL U0 CEPA Omd EPYACTNPIOKES
SOKIUEG TTOV 0ELOAOYOVV TO VAIKO KOl TO KOTATACGOLY GE U0 A0 TIG TEVTE KT YOPIES
youwdov edapwav vAikov (E0, E1, E2, E3, E4) cOppova pe 1o oxetikd eAAnvikod
npétumo (ITETEIT 1501-05-03-01-00, 2017), yio v KaAOTEPN ETAOYT TOV VAIKOD Y10
EVOOUATOON 611 OOUOPP®CT TNG OTPACNG £JpACNG. XE QVTOVG TOLG EAEYYOLG,
nePAaUPAvovTaL 1) KOKKOUETPIKY 0VAALGT], O TPOGOIOPIGUOG TNG GLUTEPLPOPAS TOV
VAMKOV ¢ TPOG TO VEPO, 1 SOKIUT CLUTVKVOGNG Kot 1 SOKIUN PEPOVCAG IKOVOTITOG.

Me v mpotn dokiuy, Tpocdlopiletarl 1 Katavou Tov HEYEDOVG TV KOKK®V TOV
EUTEPLEYOVTOL OE VOl €00PIKO VAIKO, TO Omoio JEPYETOL Omd KOGKIVO, LELOVUEVNC
dtdotaong omng pe N Pondeta unyovikng 66vnong. Ta kOcKva Exovv TPOTLTTA LEYEDN
Kot otV EAAGSa ypnoipomotodvtal ovtd wov akolovfodv v mpodiaypagprn tov EAOT
EN 933-2 (1996). Mg avtd tov Tpdmo, EMMTLYYAVETOL O SUY®PIGUOG TV TEPIEXOUEVDV
VMK®OV avaroyo Pe To péEyedog TV KOKK®V € Ho KApoko £d0pav amd Toug AlBoug,
KPOKAAES (LEYOADTEPT SIAUETPOG KOKK®MV), YOAIKIO, GUUOVS €mC TIG WADEC Kol TIG
apyidovg (ukpotepn odpetpog kokkmv) (Kappadac, 2016). Ta amoteléopota g
SOKIUNG OTOTLTOVOVTIOL GE OLOYPAUUOTE TTOV GLVOEOVY TO TOCOGTO OEPYOUEVOL
VAMKOV and kdbe kKdokvo pe 10 péEyehog ¢ omg Tov KOCoKIVOV, GuVOETOVTAG TN
AEYOUEVN KOKKOUETPIKT KAUTOAN. AKOuUN, vroloyilovtat ot deikteg opotopopeiog Cy
kot koumvAdmrag Cc, ot omoiot givar evdeiktikol g daPdbuiong tov vAKoL. Eva
KOA®G OoPobcévo VAKO OmOTUTAMOVETOL GYNUOTIKE e (o PETpLo. KAlon otnv
KOKKOUETPIKY KAUTOAT, VG 01 avopepdpevor dgikteg Aappdvouy Tpég Cy > 5 ko 1 <
Cc < 3 avrtiotoyo. ITootikd, oe éva €dapkd VAKO pe koAl Safdduion, vrapyst
peyoALTEPT TOIKIATD KOKK®V. Ta keva TAnpodvTal 6 HEYOAO TOGOGTO, EVM 01 KOKKOL
Exouv meP1ocOTEPES KOWEG EMPAvelES. Etot, emtuyydvetol 1 GOUTAOKY TOV KOKK®V,
oL 00NYEl G KAADTEPT UNYXAVIKY] CUUTEPLPOPA, EVAO 1 EMOLUNTY] CLUTVKVEOGT TOV
VMKOV €lval €QIKTY] 0€ WIKPOTEPO YPOVIKO OACTNUO KO HE ALYOTEPT UNYOVIKT
nwpoondbeia. TELOG, Yoo TNV KATATAEN TOL £60PIKOV VAIKOV, CNUAVTIKEG TOPAUETPOL
elvail n péylom 014otaon KOKKOL Kol TO O1EPYOUEVO TOGOGTO VAIKOD ord KOoKIvo No
200, dnraon kooKivo dtdotaong onng 0,074 mm.

Q¢ TPOG TO PLOIKE YOPUKTNPIOTIKA, TO TOGO0TO LYpaoiag Kot To Opla Atterberg eivau
EVOEIKTIKA TNG TOPOVGIOG TOV VEPOU GTOVE TOPOVS VOGS EOUPIKOV VAIKOD, 1| OTToln e
™ oEpd TG emnpealel T UNYOVIK] Tov cvumeptpopd. To mocootd vypaciag W
nwpocolopileror Luyilovtag T0 VMKO 6T GUOGTKY| TOV KOTAGTOOT KOl OTNV KATAGTAO)
uetd amd Enpavon og kAipavo. Ta 6pra Atterberg avtiotolyodv oe mT0G00TA VYPAGING

15



mov yapokmpilovv ™ petdfaocn amd o KATAoTAoTN VYpaciag o€ o GAAN. To
T0G00TA VTl ovopdlovian Oplo mAactikotnTag PL ko 6pro vdapodttag LL, evd to
e0pog ¢ vypaciog HeTalD TV S0 opimv ovoudletar deiktng mhactikotntag Pl. To
opro mhaotikdétnTog PL exppdlel v meplektikdtnTo 6€ vepd, GTNV OToio T0 VAIKO
apyiler va Bpoppatileron 6tav dapopembel oe emunkn ototyeia dtapétpov 3 mm,
ONAaodn TN HETAPOOT) OO TNV IO GTEPEN OTNV TAACTIUN KaTdoTaot. To 0plo vdapod-
mroc LL exppalel v meplektikdtnto o€ vepd, otnv omoia Tol YEIAN WG TVTOTOL-
NUEVNS Toung Tpameloe1d0o0¢ LOPPNG TOL £xEL dNovpynOel oe delypa 00PLUKOD VAIKOD
HETOKIVEITOL HETE amd 25 MTOGES TG KAYOS TAV® OTNV UETOAMKN Pdon €101kNg
ovokeLng (cvokevn Casagrande), dniadn tn petdfacn amd TV TAACTIUN OT PEVOTH
Katdotoon. Avtictoya, o deiktng mhactikotntog Pl exkppalet o e0pog ¢ vypaciog
07O 07010 TO £00PIKO VMKO €Yl TAAGTLUY GUUTEPLPOPAL.

YVyKpivovTog T0 TOc00TO (QUGIKNG vypaciog W pe Tig Twég tomv opiwv Atterberg,
Aoppdvovtar KAmolo eVOEIKTIKG GUUTEPACIATO, VIOl TN UNYOVIKT) CUUTEPLPOPE T®V
vAukov. 'Etot, 6tav to mocootd vypaciog ivat pikpdtepo tov opiov mhactikdtntog PL,
T0 VAKO dgv Tapovctdlel €VIOveg TOPAUOPPOGES Kol aotoyel ywobvpd, oniadn
anotopa ywpig mpogwdomroinon. Otav 1o vAO eivan mAdotipo, dSniadn PL <w < LL,
T0TE  OVATTUGGOVTOL ONUOVIIKEG TOPAUEVOVCEG TOPUUOPPAOCELS KOl T ooToyio
emépyeton otadoukd. Me v adénon tov mococToh VYPACiag, TO £30PKO LAKO
TaPoLGLALEL CLVEXELG TOPALOPPADTELS (EPTVGLAC) PTAVOVTOG GE ONLLEID TOL UTOPEL VoL
CUUTEPLPEPETOAL GV PELGTO, INANOT TO VAKO VO TOPALOPPADOVETOL Y®PIG TNV ETPOAN
Tdce®V. XNV €1KOVa 2.6, TapovctdleTar 1 UNYAVIKY) GUUTEPLPOPH EVOS GUVEKTIKOV
VAKOV 6 OLeG TIC KoTOoTAGES VYpaciag. Télog, N dudikacia Yo TOV TPOGOOPIGUO
TOV QLGIKAOV YOPOKTNPLOTIKAOV £Vl EVOEIKTIKY] Yl TN VO™ TOL £ddpovg, OnAadT| av
VT TEPLEYEL TEPICCOTEPO GUVEKTIKO 1] [N-CLVEKTIKO DAKO, EVD Y10 TNV KATATAEN TOV
€04poVG onpavtikés mapdpetpor givar 1o Opo voopdmrTag LL wor o deikng
nhactikotntog Pl.

EUBpunto Ht- ) :
‘ oteped I oTeped | Midotipo otepeo | NayupeuoTo uypd
Katagtaon: ‘4 | . _i - l_
Moagooté uypaolac: | ] | |
! r ! | w (%)
0 SL PL LL
IxeTikn} ubapotnral LI<O LI=0 D<LI< LI=1 LI>1
Lis Y- PL
LL - PL
T X Ty T
yadupr
Spation
Kaunuin taoswy- w=PL
NAPAUOPPLIOEWY ¢
w=LL
T Y ¥

Eixova 2.6 Muyovikn copumepipopd. cOVEKTIKOD DAIKOD avaA0Ya UE TO TOGOTTO
vypooiag Inyn: (KopPooag, 2016)
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2HETIKG PE TN CLUTOKVOOTN, oG onuewwbel O6tL n otpodon €dpaone amoteleiton
0VLOLOOTIKA amd PLOIKO VAIKO, gite N daToun Ppioketol oe emiympa, gite oe OpLYUO.
Avtd onuaiver o0t aveapmmro amd TNV TOWOTNTO TOV EJQQPOVE EMOUOKETAL M
HEYIOTOTTOINON TG avToYng Ttov pe ™ HéBodo g ocvumvkvoone. H Pértiom
KOTAGTOOT] COUTOKVOONG EMLTVUYYAVETAL LE TNV KOTAAANAN 0Y£0T LETOED TUKVOTNTOG
KOl TEPLEKTIKOTNTAG GE VYPOGic, 1 omoio divel Kot TNV omoutovpevn avénon g
avtoyne. o to okomd avtd, TPOYUOTOTOLEITOL 1 TPOTOTOMUEVT] SOKIU GUUTVK-
voong Proctor, katd tv omoio doKipio GUYKEKPIUEVIC TOGOTNTOG E00PIKOV VAIKOV HE
SLOLPOPETIKT TEPIEKTIKOTNTO GE VYPAGIO CLUTVKVOVOVTAL PE E01KO KOTTOVO palog 4,5
Kg, mov mépter and vyog 457 mm. Metd amd ™ dokiur, Kotaypdeetor 1 Enpn
nokvotnto kdBe dokipiov kot mpokOmToLV T CEVLYN NG TLKVOTNTOS KOl TNG
TEPLEKTIKOTNTOG GE VYpacia, ta omoio divovv TN oyeTkn kopmoin. H oyun g
KOUTOANG AVTIGTOLKEL GTO TOGOGTO VYPAGING TOL Ba TPETEL VAL TEPLEYETAUL GTO EGUPIKO
VAMKO Yo LEYIGTI GUUTOKVOOT], EVO 1 LEYIGTN TN TG ENPNG TUKVOTNTOG ETOUDKETOL
va emtevyBel 6To YOPO KATACKELNG TOV Epyov. TELOGC, Yia TV Katdtaln Tov £00pKoD
VAKOV OMUaVTIKN Tapdpetpog eivar | péytotn Enpr| mokvotnto.

SOUTANPOUATIKA [LE TN GLUTVKVOOT] TOL VAIKOV, OTOLTEITOL O TPOGOOPICUOS TNG
avTOYNG TOL, ONAOT TS PEPoLGaG tkavotntos. ETol, mpaypoatonoteitonn dokyun CBR,
Katéd Vv omoio eKQPALETAL 1 QEPOLGA KAVOTNTO TOV E€0APIKOV VAIKOD OtV
GLUTLKVOOOVV GTO EPYUCSTNPLO GTN PEATIGTN VYPACIK Kol GE SUPOPETIKES TILEG TNG
ENpNe mokvoTToc. Avtictol o, TPOKOTTOLV LEDYT TUKVOTNTOS KO PEPOVCAS IKOVO-
TNTOG TTOV OTOTVTTMVOVTUL GE GYETIKO O1dypappo. Me autdv Tov Tpdmo, eivat duvati 1
KATAAANAT GUOYETION HETOED OVTOYNG, TUKVOTNTOG KOl TEPLEKTIKOTNTAG GE VYPOCid,
wote va eEaopoMotel 1 emapkng evotdbslo ™G oTpdong Edpacnc. Katd ) doxiun,
npocdopiletal, akoOuN, 1 IKOVOTNTA TOV £0AQOVG Vo dloykwBel, pa 1ot Ta 1 omoio
pmopel vo, 0dNyNoEL GE OMMAELD OVTOYNG, OV gV LTaPEel KatdAANAn Stayeipion g
neplexopevng vypaoiag. I'evikd, €xel mopatnpnBel 0TL 1 SOYKMOOT UEUDVETOL UE TNV
abénon Tov TOGOGTOL vypaoiag UHEYPL TN PEATIOTN TWH TOL KOl VOTEPA
otafepomoteiton yio peyarvtepeg Tinéc and ™ Pédtiom (Yoder E. J., Witczak M. W.,
1975). Téhoc, Yo TV Katdtaén Tov £30PIKOD VAKOD CNUOVTIKEG TOPAUETPOL EIVOL O
delktng CBR kot 10 1060616 6107K®ONG TOL £50PIKOD LALKOD.

[davikd, cOppova pe TNV EAANVIKY KOTATOEN TOV €00QMV YL TN SIOUOPP®CT TNG
oTPMONG £JpAoNG, TO £60PIKO VAIKO givan emiBountd vo avikel oty Katnyopio E4.
Avtd onuaivel 6Tt  péylot odotacn kKOKKov elval pkpdtepn amd 80 mm Kot To
TEPLEYOUEVO AEMTOKOKKO LAIKO Pploketol o€ OYeTIKA HIKPY TocOTNTO, ONAdY| TO
depyduevo mocootd and kookwvo omnc 0,074 mm (No 200) va givan pikpdtepo amod
25%. Axoun, 1o 6p1o voapotnrag LL kot o deiktng mlaoctikdtrog Pl kupaivovton oe
Tipeg pkpotepeg and 30% ko 10% avrtiotoryo, ot omoiec VWOINADVOLV GYETIKA
YOUNAG Toc0oTd VYpacioc. O deiktng pépovaoag tkavotntag CBR eivon pikpdtepog amd
20% pe pundevikn d10YK®GN TOL €00.PIKOL JOKIUIOL Kot TEPLEKTIKOTNTO GE OPYOAVIKAL,
oLVONKEG TOV LTOONAMVOLV TNV GYETIKA VYNAT AVTOYN TOV.
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2.2.3 AWpopemon 6Tpacng £0pacng

H otpoon éopacng tov odootpodpotog (XEO) dwopopedvetar aviiloyo pHe TNV
EMOLOKOUEVN OTN dtaTopn Tov £pyov @épovsa Ikavotnta (D.1.). H tipung g e€aptdton
amd TNV Kotnyopio Kot To Thyog ToL dTIOEUEVOD £60PTIKOV VAKOV, KOOMDC Kot omd TV
TOOTNTO TOV VAIKOV TNG VTOKEIUEVNG OTPMONG, EVD OLOPOPETIKES OTOLTIOELS
evromiCovtal avdAoyo He TOV TOMO NG OLOTOUNG, ONAadN METAED OpOYUOTOC Kot
emyopotoc. 'Etot, 10 mhyog g otpdong £opaong emhéyetal amd Ty ewova 2.7, N
omoia etvar oopewvn pe tov Kavoviopd Meretov — Epevvav (KME) kat axolovOel
™MV Kotdtaln Tov youwodv £30QIK®OV VAIKOV oL avoeEpONKe GTO TPOTYOLUEVO
kepdAaio (EO émog E4).

EMIXQMA T e < P ®IED
OPYIMA £ 40 3<CBR<5

EMIXQMA | E2 |50 50
0 " dIE1

E2 | 30 E2 |50 E2 |30
OPYTMA = |—| H 5<CBR<10
ED El
| E I ETE FD 50 40
El Et E2 E2 M M ®IE 2

E3 |30 | E4 fos| E3 |40 25
OPYIMA E2 |30 [ 4 |25 [ E1 |30 |2 {%0 3“ E2 10<CBR<20
E1 I_E_T|25

EO ED ED E1

ENIXQMA E4 |50 E4_|40 E4 |30 E4 |50
El E2 E3 M ®IE 3

OPYIMA E4 |50 E4 |30 E4 |30 | E4 |35 E4 |so CBR>20

Bl [s0 | E4 fs0 | EL E2 E3
ED ED F
E4 fio
plyod

Eixova 2.7 ELcyiota moyn (CM) yia t) o10u0ppoon te
otpaans éopaons Ilnyn: (AoiCoc A. & [iatn X., 2018)

Onwg mapatnpeital, ebv, yio tapdderypo, n emBopnt) eEPoLSa IKavOTNTA VAL TOTOL
®IE 2, onAaodn o oeiktng CBR va kvpaiveton peta&o 10 ko 20 %, tote, oty mepintoon
mov M olatoun) PpiockeTon oe emiywpa, To LVAIKSO e oTtéyng avhkel oty Katnyopio E1
K0l TO O10TIOEUEVO DAIKO Yia T 6Tpdon £0pacng otny katnyopia E3, tote to eAdyioto
Thryog NG oTPpM®ONG £0pacng eivar S0 cm. Ztnv TepinT®OT TS SIOTOUNG GE OPLYHAL LE
VMKO vrokeipevng otpwong Katnyopiag E2 kot edapikd vikod katnyopiog E3, 1o
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eMdyloto oG €ivor 25 cm. Akourn, otnv TEPIMTOON 060evoVg £60PIKOD VLAIKOV,
oniaon katnyopiag EO, mpoPAémetal evordueon eEuylovtiky oTpmOT UE KOTAAANAO
Tér0G Y10 VO TPOKVWEL 1 OTTALTOVIEVT] PEPOVGA tKOvOTNTO. [0 TOpddetypa, Exovag
¢ emBount eépovca kavotnta v PIE 3, sniadn CBR > 20 %, n otpmdon £dpaong
0pVUYUATOC SLOHOPPOVETOL GE dVO oTpmoelg SO kot 30 cm avtictorya, dedouévou Ot Ta
dwbéotpa edapikd vVAKA etvar koatnyopiog E4 kot E1 avtictoya. e avtd 1o mlaicto,
dtvetar 1 duvatoOTNTA SOUOPPOCNG TNG OTPpMONG £dpaong katevbeiov mve oTo
£001pOC, YOPOKTNPIOUOC M, HOVO GE TEPMTMOELS VYNANG TOLOTNTOS E60PTIKOV VAIKOV
(E3, E4) 1| oe yapnAéc amoutnoelg pEpovcas tKavotntos, 6mmg sivar avtn) g @IE 0.
ApopeTikd, 1 PEATIOON TOV UNYOVIKOV YOPAKINPIOTIKOV TOV E00QIKOV VAMK®OV
pmopet va emttevyBel pe ) yprion otabeponomTik®dy HEcwv, OTmg etvat 11 AoPectoc.
Axoun, a&ilel va onpelwdel 6t1, 660 N TOWOTNTA TNG VIOKEILEVNG GTPAOOTG AVEAVETOAL,
onAadn 1o viAkd etvan koatdragng E3 11 E4, to amoutodpevo ehdyioto mayog g
oTPOGNG £0pacmg HeldveTAl. XopaKTNPIoTIKO Tapddetypa gival n tepintwon mov 1
vrokeievn otpdon gtvar Bpdyog Kot 1o 0aPkd VAKS givan katnyopiog E4 pe tediko
néyoc owpopewons ico pe 10 cm. Térog, 10 €daPKO VAIKO SOUUOPPADVETOL GE
otpdcels Twv 10 cm péypt To cuVolkd TPOPAETOUEVO ThXOG KOl GUUTVKVAOVETOL GTY|
BéATion vYpaocia e 000GTPOTNPES.
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3 ®EPOYXA IKANOTHTA XTPQXHY EAPAYXHX

3.1 ME£tpo ehaoTIKNG TOPAROPPOGTNG

3.1.1 Opropdg

Ta €dapiKd VAIKE £x0VV EAACTO-TAOGTIKT] CUUTEPIPOPE. XTOV GYESUGUO, OLMG, TWV
0000 TPMUATOV, Ol TOPAUETPOL TOV TEPTYPAPOVLY TNV OVTOYN KOl TNV TAPULOPPOCL-
0KN TOVG KOTAGTOGY, 0kOoAOVBOUV TV ghacTikn Bewpla. Avtd €xel g okomd va
eCacparicel 0Tt Ba avamtuyBovuV CYETIKA YOUNAES TOPALOPPDOCELS GTO KOTMOTEPQ
OTPAONOTO TG OATOUNG, OGS Eivat 1 6TPAGT £dpacnc, KaBmg avtég dev 0dnyodv G
LOVULES TTOPAUOPODOCELS. 2G EAACTIKY TOPAUETPOS Y10l TOL EGUPKO VAKEG YPTOLLO-
TOLELTON TO HETPO EAAOTIKNG Tapapdpewong 1 emavatoéng Mr (resilient modulus), to
omolo TPOKVMTEL KAT® OO OLVOUIKEG GLVONKES POPTIONG EVOVTIL GTUTIK®OV, GTNV
TEPINTO®OT TOL PETPOL edacTikOTNTOG (Young modulus).

H mopdapetpog Mr mpotdbnke, yio mpdt @opd, ™ Oekaetic tov 1950 oty
KoApopvia, HETA TIG EpEVVNTIKEC dPOUOTNPLOTNTEG TOV unyavikov Francis Hveem ko
tov kabnynty Harry Seed kot tov cvvepyatodv tov. O Hveem (1955) cuvvdéer Tig
EMIOTIKEG 1O10TNTEG TOV OEUEAIKOV GTPOUATOV UE TNV OGTOYI0 TOL 0O0GTPMUATOS
AMOYo emipavelokng pnyudtoong, evéd ot Seed et al. (1962) siodyovv Tov 0piopod g
TOPAUETPOV TTOV 1GYVEL HEYPL KOl CUEPQ, TPAYLUATOTOLOVTOS TPLAEOVIKEG dOKIUEG OE
CUUTVKVOUEVO €0QIKA dokipa. AmO TOTE, Ol PEAETNTEG OoyoAnOnkov pe v
avamtuén epyaostnplok®dv peBodmv Kot eE0mTAMGHOD Yo TOV KOADTEPO TPOGOOPICUO
00 MR, 6no¢ anodsikvoetar omd cvuvaesic peréteg (Barksdale (1971), Terrel et al.
(1974) xar Wilson et al. (1990)), pue v moiva&ovikny dokiun, TV KaTavonon g
EMIGTIKNG CUUTEPIPOPAS KOt TN GUVIEST] TNG UE TIG WOIOTNTEG TV EGQPIKDOV VAMK®V
(Thompson & Robnett (1976), Drumm et al. (1990, 1997), Edil et al. (2006)), kaOng
Kol He TNV avATTUEN KOTAAANA®V HOVIEA®V Yo TNV OVOTOPAcTOcT OLTNG NG
ovumepipopdg (Uzan (1985), Pezo (1993), Gupta (2007)).

H mAiéov mpotyuntéa pnebodog mpocdiopiopov g mapapnérpov Mg givar 1 tpragovikn
dokun emavarapuPavouevov optiov (Repeated load triaxial test — RLT). Katd
doKiur, to dokipo tomobeteital o KLVMVOPIKN KLWEAN, otnv omoia emiPdAietal
TAgVPIKN Tieon (03) HEo® AEMTNG HEUPPAVNG. XTn cvvE)ELd, EMPAALETOL GTO OOKILO
afovikn| mieon (o1) oe emavolapPavopevo puOud pE EVOIAUESEG TAVGEG KOl
ATOPOPTICELS TV SOKIUIWV, TPOKEEVOL VO, TPOGOUOIWOEL 0 KUKAOPOPLOKOS POPTOG
TOV 000GTPOUATOG Kol 1 TVYOV dtEAevon Papémv oynuatwy. e kdbe KHkAo POPTIONG,
KOTOYPAPOVTOL Ol TOPAUOPPDOCES KOl GLYKEKPIUEVO Ol OAAAYEG GTO UNKOG TMV
doxiuiov (Elliott R. P.,Thornton S. 1., 1988). Ztnv ewova 3.1, ameikoviCeton 1 didtaén
TOV OOKIUIOL OTN GLOKEVT TPLUEOVIKNG OOKIUNG. AKOUN, otV €KOva 3.2, TapovGL-
aletat Ypapikd 1 GLUTEPLPOPE TOV SOKIUIOV GE £vay KOKAO TPLOEOVIKTG OOKIUNG, EVD
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omv ewoéva 3.3, TapovclaleTol YPOQPIKE Kol TPOGEYYIOTIKA 1) GLUTEPLPOPAE TOV
doxyiov petd amd TG emovolopPavopeveg dokipég, kabmdg Kot 0 TPOTOC
TPOGOLOPIGLOD TOV UETPOV EAAGTIKNG TAPAUOPPMONG OO TOVS TEAELTALOVG KUKAOLG
(QOPTIONG.

o oo \ooik

B
e —

Eixova 3.1 Awaraln doxiuiov-ovokevns katd v mpiaovikn doxiun
ETOVAAOUPAVOUEVOD POPTIOD

Eixova 3.2 Muyyovikn copumepipopa e00.p1xod 0OKIUIOD KOTO, EVOY KOKAO POPTIOoNG —
amopoptiong tpiacoviknc ooxwyung. Iyyn: (Elliott R. P., Thornton S. 1., 1988)
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Eixova 3.3 Muyyovikn ooumepipopa e60.pikod OOKIUIOD UETA A0 ETOAVAAGUPAVOUEVODS
KOKAODG QOpTIONS — OTOPOPTIONS TPLALOVIKNG OOKIUNG KO O CYETIKOS TPOTOIOPIGUOS
700 UETPO elaotikig mapouoppwons. Inyn: Hopkins et al. on Kentucky soils (2001)

Telkd, 10 pHéETPO €AACTIKNG TOPOUOPP®ONG opiletar g TO PETPO TOL ADYOL NG
eMPAALOUEVNG TAOTG TTPOG TNV AVOLPESTUN TAPAUOPPMOT|, SNAAOT:

6mov As = 61-63, 1| emParropevn téon (deviator stress) pe o1 va givat 1 KOpra aEoviky
1001, 1 63 va givon  kbpila mAevpikn téon (confining pressure), n omoio TpoGopoIOVEL
TG TACEG AOY® VTEPKEIUEVOL @OPTIOL GTO £30POG KOl TIC TAGES AOY® TNG
KUKAOQOPIOG TV OYNUAT®V, KOl € &ivor 1 afoViK) avoupécsiun 1m EA0CTIKN
TAPOUOPO®OT], INANOT OLTH TOL avarpeiTol LETE TO TEAOG TG POPTICTG.

3.1.2 Topayovrtes emppons TOL HETPOV ELAGTIKNG TAPAUOPPOCNS

To pérpo ehaotikng mopapopewons Mr dev elvar eviaio, kabog egaptaton omd
dtapopovg mapdyovreg. Ot kKupLdTEPOL OO AVTOVG ivar o1 cLuVONKES POPTIONG Kot Ot
QLGIKEG 1O10TNTEG TOL €00PIKOV VAIKOV. Ot cuvBnkeg PoOpTiong ekPpdloviol UE TIC
EVVOLEG TNG TAEVPIKNG TAGNG 03, TNG TAoNGg omdKAMoNG As Kot Tov afpoicuatog Tmv
KOpLov tacemv O (bulk stress). I'o ta cuvekTiKE £€06.(N, SNAAON TA APYIAKE Kot TAL®O
€0dipn, ot Thompson kot Rodnett (1979) avaeépovv 61t 1 Ty tov MR petafdAieton
EAALPPDOS ENTIKE e TV AdENCN TNG 63 KOL 1) ENLPPOT| TNG GTNV TOPAUETPO UTOPEL VL
BewpnOel aonuavtn. Avtd emiPePfaidveTol Kot amd TPOYEVESTEPT UEAETT TNG EMOYNG
(Fredlund et al. 1977), aALd kot amd EPEVVEG EKTIUNONG TOV EFAPIKMDY VAIKDOV, OTMG
&ywe omv moAtteio tov HITA, Kevtaki, to 2001 (Hopkins et al, 2001), ondte xon
peAeTnONKOV opytAdON Kot apyloappdmon €64oen. Avtifeta, extiunnke 6t 1 TdoM
andkAong As emnpedlet onpavtikd o MR Ko, cvykekpiéva, 1 adEnon g Teong
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Tpokalel pelwON TNG TAPAUETPOL, TO OTOL0 ATOSIOETAL GTO YEYOVOC OTL 1| POPTIOT) OEV
TopoAapBavetol TAEOV ad TOLG KOKKOVG/TAOKIO0L TOV EDAPOVG.

Ao TV GAAN TAELPA, TO U1 GUVEKTIKE £6A(T, CLVHOWOC TA AUUMOT Kot YOVOPOKOKKL
€041pn, avTHETOTILOVTOL MG adpavi] VAIKE Kot TO HETPO EAOCTIKNG TOPAUOPPOONG
emNPeAeTal OCNUAVTIKA 0O TNV TAEVPIKT TAGT 63 KOl TO AOPOIGHA T®V KOPLOV TAGEDV
0, evd M emppon ¢ Taong As Bewpeitar Arydtepo onpavtikn. Xtnv épgvva tov, o Hicks
(1970) eonyeitar 6t1 To MR TTpoKTIKG dev ennpedletal amd ™V HeTaPoAi Tov Ag.
Avrtictoyya, ot Hicks ot Monismith (1971) avagépovov por pukpy] oAdaynq g
TAPOUETPOV TPOG TO KATM G YOUNAES TIUEG KO TPOG TA WAV GE VYNAEG TILES TNG
Taong avtiotoyo. Akoun, ot Wilson et al. (1990) yio kokk®ON oTp®OT £3paoNnS Kot
Drumm et al. (1990, 1997) yio. KOKK®ON VAIKA avoaeépovy, avtiototya, 0Tt 1 avénon
™G Thong amdKMong TPOoKaAel pio eha@pld HETABOA G6TO PETPO TNG TAPUUETPOL,
amodidoviog TO OTNV OVOTPOGOVOTOAMGHUO TOV KOKK®OV TOL €04Qove o pi
SLPOPETIKT KOTAGTOOTN CVUTOKVOONG. Avtifeta pe TV TdoT amOKAIoNG, TOANOTEPES
épevvec, Eexvavtag amd to 001Ko meipapo Tov AASHO mave og appdon edaen péxpt
avtég tov Uzan (1985), Farrar koar Turner (1991), xaBmg kot cOyypoves £pevveg
a&10AdYNoNG APUDS0VS E6APOVS OO TOVG CLYKOWVMVINKOVS POPElg TG moAteiog TV
HITA, TCoptlia, to 2019 (Kim et al, 2019), £dei&ov 6Tt T 0V MR aWédveTon
OMNUOVTIKA LE TNV aENCT TNG TAEVPIKNG TAGNS 1)/Kot TNV TAPAUETPO O.

Q¢ mPOg TIG PLOIKEG 1O10TNTEC TOV EXQPAV, 1 TEPLEKTIKOTNTO GE VYPOCIO Kol M
TLKVOTNTO £XOVV GTLLOVTIKT] ETLPPOT| OTO HETPO EANGTIKTG Topapdpemons Mr. IN'evikd,
TOALOL EPEVLVNTEG KATOAYOUV GTO GUUTEPAGHA OTL TO MR TV £00PIKOV DAIKOV, €lTE
OUVEKTIKOV €ITE U1 GUVEKTIK®OV, LELOVETOL LLE TNV 0ENOT TOV TOGOGTOV vYpocioc. H
EMiOpaoN TNG VYPOGiG eivol TO £VTOVI GTNV TEPITTMOT TOV TAVDOOOVG KOt APYIADOOVES
edapovg (Mohammad et al. 1995), Aaupdvoviog vmoOYN TO QUWOUEVO TNG
pevotonmoinong. [HapdAinia, axopa Kot peta&d tovg, uropel va mapatnpndel aiobntm
Slpopd GTNV EMPPOTN TOVG GTO 0OOCTPMUM, UE TO MAVMOEG £d0pog Vo gpavilet
KaAvtepn cvumepipopd (Robnett ko Thompson (1976)). EmumAéov, o onpoviikn
TOPOATAPNON VAL 1] GLGYETIOTN TOV TOGOGTOV VYPACING GLUTHKVMOTG LE TN PEATIOT
TIUN TNG, OTNV 0Toia pOAO TailEl Kol 1) TLKVOTNTA TOL £0GPOVG. ETol, Onm¢ avapépetal
a6 tov Dawson (1996) yia un cvvektikd €dapn/adpavi LAKE, 10 HETPO EAAGTIKNG
TOPOUOPPMONG  UETARAALETOL OPOPETIKA TAV®D Kot KAT® omd TN PEATIo
TEPLEKTIKOTNTA G€ VYposia. Kdtm amd v Ty avtr, 10 MR avéavetar pe v avénon
NG MEPLEKTIKOTNTAG GE LYPACia, Be®P®OVTOG OTL 1| TAPOLGIK TOV VEPOL TPOGOHIOEL Ll
OYETIKN ovvoyn HETASD TV KOKK®V. ATd TV GAAN, Tédve amd v Tiun avtn, To MR
HELDOVETOL PE TNV 0OENCN TNG TEPLEKTIKOTNTOG GE VYPAGIK. L& QUTH TNV TEPITTMOON, M
mieon TV TOPp®V Bempeitan oNUAVTIKY Kol 1) 00ENOT) TNG TPOKAAEL PLElmON TV EVEPYDV
Tdoe®V, ONANOT VTOV TOL avoiapPavovtal amd To VAKO. Ouotla cuumeptpopd Exet
napatnpnoel Kot yio to ouVeKTIKA 64e1. Zopeova pe toug Edil kar Motan (1979), ta.
OUVEKTIKA €0G(PN LE LYPOGIO CLUTVKVOONG LIKPATEPT otd avTH e TN PEATIOTN TIUN
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Exovv peyorvtepo Mr amd ovTd e VYPOGIo CLUTVKVOONG LEYAADTEPT TNG PEATIOTNG
Tpng.

ZHETIKA PE TNV TUKVOTNTO, YEVIKA, TO HETPO EAOGTIKNG TOPAUOPPOONG TOL ESGPOVS
avéaverat pe v avénon g tukvotrag. Kabdog avdvetar n mukvotnto Tov VAKOD,
HeWmvoVTaL 01 TOPOL TOL glvar Kavol va TANp®mBoV pe vepod, VA PHeYOADTEPO TOGOGTO
€0dpovg avarapPavel to epappolopevo goptio. 'Etol, €yovtag to £6agikd vAKO,
OLVOLOOTIKG, TNV KATOAANAN vypocio, odueova omd avtictoryn OoKiun
CLUUTVKVOONG, TO UETPO EANCTIKNG TOpapdpewons avédvetatr. Edikd, yo to pn
oLVEKTIKG VAKE, ot Trollope (1962) kot Robinson (1974) napatipnoav 6t to MR givat
avENUEVO G€ SOKIpO TUKVIG OVOUOLOLOPONG GOV, 1| OTTolol £YEL VTTOGTEL GYETIKES
duvopkég dokipéc. Ilpog avtn v katevbovon wwveiton kow o Kolisoja (1997).
2OUPoVa e TNV £PEVVA TOV, KOODS 0VEAVETAL 1] TUKVOTNTA, AVTIGTOLYO QVEAVOVTOL Ol
eMOQEc petald tov kokkwv. 'Etol, katd v emPorn evoc emumAiéov e£mtepikol
QOPTIOV, M LETAKIVIOT TOV KOKK®OV V0L TEPLOPIGUEVT], LE OTOTEAEGLOL VO LELDVETOL
N TOPAROPP®OT KoL, avTicTotya, vo avEdvetor 1o Mr.

AMAEG TOPAUETPOL TOV EIVAL EVOEIKTIKEG TMV GLVONK®V VYPOGING TOV EGAPIKOD VAIKOV
elvar o Pabuog xopespod ko 1 polnon tov edaPikov okeAeTov. ‘Eva Aydtepo
KOPECUEVO €00P0G, ONAON pe HkpdTEPO Pabud xopeospov, osiyver vo epeavilet
KOADTEPT  UNYOVIKT] GUUTEPLPOPO KOL, GUVETMOS, VYNAOTEPO UETPO  EAACTIKNG
napapdpemone. Iapd tavta, dtav o Babuog kopespov Aapfdavet Tipég yopm oto 80 pe
85%, 10 €dapKd VAKO gppaviCel, cuvnOMG, TN LEYIOTN UNYOVIKT IKOVOTNTO TOV, EVED
amd ekel KO TAV® TO VAIKO CUUTEPIPEPETAL GOV EAEVLOEPO VEPO, POVOLEVO EVTOVOTEPO
OTO GUVEKTIKA £04.91. AKOun, N petafoAn tov Pabuod kopespod ™ tééng Tov 10-
15% mpokahei, avtiotorya, vrodimhaciacud 1 vaepdmiactiooud tov Mr (Heydinger
2003). And Vv mAevpd G, M udlnon edagikov okeletov (Soil suction © water
potential) givar 1 dtopopd peta&d ATUOGEOUIPIKNG THEONG KOl TTEGNG TOV TOPOV Kot
TPOKTIKA EKQPPALEL OGO vePD elvar amodnkevuévo otovg TOPOLS Tov £0GPOVS. Etot,
0G0 01 TOPOL TANPOVOVTAL LE VEPO, 1 TAPAUETPOS UEIDVETOL KOl Ol TIUEG TNG €lvart
UIKPOTEPEG GTOL LUT) GLVEKTIKE £6GQN. AvTO e€nyeital omd T0 YEYOVHS OTL ATOUOKPVVOLV
o €0KOAO TO TTEPLEYOUEVO VEPO KOl OEV TO GLYKPATOLV OTO KEVEH. ZVVETMS, T0 MR
avéavetal pe v avénomn g polnong, 6tav dniaodrn ot cuvinkeg tetvouy va glval mo

Enpéc.

Axoun, To HETPO EAACTIKNG TOPAUOPP®ONG TAPOLGLALEL LETAPOAN LEGH GTN JLdPKELD
TOV £TOVG AOY® BPOYONTAOCEWMYV, AALL Kol AOY® TOYETOV GE TEPLOYEG LE TOAD YOUNAES
Oepurokpacies. Avtod evtomionke, apykd, Kotd to 0dwo neipapo AASHO, ) dekaetia
tov 1950 ko, 6mwg Tapatnpeital oty ewova 3.3, 10 Mg €vOG Un GLUVEKTIKOV £00.PTIKOD
VAoV givar gAdytoto TV mepiodo TG AvoiEng, omote Kot epeavifeTol evtovatepa M
EMPPON NG VYpaoiag, Aapupdvoviag vdyn Kot v ardyvén tov tayetod. [apodpoteg
mTopatnpnoels ovagépovtar kot omd tov Heydinger (2003). Xoupovo pe mv Epevva
0V, T0 MR petafdiietor Katd ) SlGpKE TOL £TOVG, OKOUO KOl OV ETKPOTOLV
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AoTPAYYIOTEG GLVONKES KOl O VTTOYELOG VOPOPOPOG opilovtag Exel VYNAN oTabun. Xe
ovTO TO MAIC0, HEAETNONKE KO 1 €MPPON TOV KOKA®V YOENg — amdyvEng otnv
napduetpo. Or Bergan xar Monismith (1973) npayupotoroinoov dokiuég oe apythmon
€00PN Kol TOpATHPNCGOV OTL TO HETPO TNG MOPUUETPOV Eival UEYAADTEPO, GTNV
TEPIMTOON OV TaL dOKipa dev Exovv vIOPANOel e KOKAOLE YOENG — amdyvEng. Avtd
amodd0NKE GTOV AVATPOGAUVOTOMGUO TNG VYPUGING GTOVE TOPOVE TOV VAIKOV Kol GTY|
uetaforn g polnong otovg mopovg tov eddgovg (Bergan kou Fredlund (1973).
Axoun, o Chamberlain (1973) avagéper 61t pe v andyoén, avédvetar n vypooia
HETOED TOV TAOKIOIOV TOV U GLUVEKTIK®OV £00P®V KOl, £TCL, 1) GLVOYN UELDOVETOL.
Emumiéov, ov Janoo et al. (1999) mopotnpodv peioon tov Mr Adyw amdyvéng,
TPOLYLOTOTOIOVTAG SOKIUES GE £VOL APYIAOOUUMOES EO0POG. LYETIKAL LLE TOL LUT) CUVEKTIKA
edapn, o Heydinger (2003) cuvumepaiver 0t dev emnnpedlovtar 1810itepo omd TOV
TayeTd, KoOMOG £YouV VYNAN JTEPATOTNTO TPOKELLEVOL Vo dnpiovpynOet mdyoc.

Ly ¥

Trend Line Used
For Anaglysis

Subgraode Resilient Modulus, ksi

4 958

O 195%

0 1960

(Only Time Periods in Which
4 or More Sections Were
Available are Plotted)

1 1 | 1 1 | 1 1 1 1 1
Jan Mar Moy Jul Sep Nov
Time of Year

Eiwxova 3.4 Metofloln 100 uetpov eAaOTIKNG TOPOUOPPWCNS GUVEKTIKOD E0A.PIKOD
vAikod kotd. ) diapkeio. tov étovg. IInyn: (Elliott R. P.,Thornton S. 1., 1988)

Téhog, por GAAN Topdpetpog mov emmpedlel T0 HETPO EAOCTIKNG TOPAUOPPOONG
OLVOLACTIKG [E TNV Vypacio kol TNV wokvotnTa €ivanr n dfaduion tov LVAIKOV,
AVOPEPOUEVO KLPIMG o& un cvvekTikd dapn. Ot Pezo (1993) ko Dawson et al. (1996)
peAémmoav koAd Owfabuiopévo LAIKGA Kol ava@Eépovv 0Tl 1 TOGOTNTO TOV
Aemtokokk®V KAaopdtov moiler onuavtikd poao ot peiowon tov Mg, kabBmg t0
TO0GOGTO VYPAGiag avéaveTatl. Avto, akoun, uropel va eEnyndel av avaroylotel Kaveic
OTL 0€ £VOL AVOLOTOHOPPO VAIKO LE HEYAAOVS KOKKOVS Kol TOPOVG, TO VEPO OLEPYETAL
amod T KEVA ywpig vo deopedetol. Aviiotorya, oXeTIKd Le TV Tukvotnta, ot Hicks kot
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Monismith (1971) moapatipnoov 011, 660 N TOPOLGIN AETTOKOKKOV VAIKOD TTOV
HEYOADTEPT], TOGO UIKPATEPT] NTOV 1] EMLPPON TNG CLUTVKVOGTG GTO GLVOAIKO LAIKO.

3.2 Xyféoeig TPOGOHOPIGHOV TOV NETPOV EAUCTIKNG TAPUROPPOGNS

H epyaomploxm tpragovikn S0k emovolapifovouevov @OpTiov TOv TPOYUOTO-
TOLELTOL Y10 TOV TPOGOIOPICUO TOV HETPOV EAACTIKOTNTAG TMV EG0PIKMY VAK®V €lval
nepimhokn Kol ypovoPopa, eved amatteitan 101G EEO0TAMGUAC TOV AWEAVEL TO KOGTOG
g dokuns. ['a avtd, avalntodviot EUPesot TPOTOL Yo TOV TPOSIOPIGHO ToV MR Kot
Exouv avomtuyel TOALEG GYEGEIS TOV GLVOLOLV TIG WOLOTNTEG TV EGUPIKMV VAIKAOV LLE
10 MR. 211¢ emOpeVES TOpaypapovs TapatiBeviat EVOEIKTIKE KATOLES amd avTEG LECH
670 (POVO.

Ot Thompson kot Robnett (1979) npaypotomoincov Tplo&ovikég SOKIUEG EmAVOL-
Aappavopevov @optiov og Un cuvekTikd £06.9n amd to TAvolg pe pndevikn TAevPIKY
Taon Kot taon amokiong As = 6 psi = 0,041 MPa ka1 to Mr GUGYETIOTNKE UE TIG
1810t Té Tovg. ‘ETot, mpoékuye 1 oyéon 3.2 pe cvviekesth) mpocsdiopiopod R = 0.80
Yo T0 VTEdAPOG 6To TAvoig:

Mg (ksi) = 6,37 + 0,034 x %CLAY + 0,45 X PI — 0,0038 X %SILT — 0,244 X CLASS (3.2)

omov Mgr eivar 10 p€Tpo €AOOTIKNG TOPOUOpEmOONS Yo €dapn pe 95% Pabuod
ocvoumvkvoons, %CLAY elvar to mepieyduevo mocootd o apytkod £dagpog, Pl eivat o
delkng mhaotikdTag, %SILT givar o mepiexdevo T0cooTd 6 AMVMIES £50(POG Kot
CLASS egivon 1 katdroén tov eddpovg katd AASHTO.

O1 Carmichael kou Stuart (1985) swatdnwoav tic e§lomaoelg 3.3 kot 3.4 Y10 GUVEKTIKA
Kol un ovvektikd €6don. H mpot e&iocwon apopd £6den mov mepi€yovv A0 Kot
Gpytho Kol TPOEKLYE UE GUVTEAEOTN TPocdlopiopod R? = 0.80, Baciopévn oe o
HeYOAN TocOTNTO dedoUévev amd SOKIUEG TPOGdloplopod Tov MR, evd 1 devtepn
eElowon apopd GTPOGELS £OPOONC LE KOKKDOES £004p0G Kot PAGELS 0md 0dPOVY) DATKAL.
Avtég stvau

Mg (ksi) =37,4—0,45 %X PI — 0,62 xw — 0,14 X §200+ 0,18 X 03 — 0,32 X g4 +
+364xCH+ 17,1 x MH (3.3)

omov PI gtvan o delktng mAactikdtnTog, W(%) £fvat 1o m0c06Td LYPAGIiNg CLUTVKVOGNG
TOV VAIKOV, 63 gival 1 epappoldpevn TAevpikn téon, o4 eivar 1 tdomn andkiong, CH
elvar évog adwdotatog aplBuog mov maipver v Ty 1y apyilovg vyning
TAooTILOTNTOG, aAlmg etvar 0, MH givan évag adibdotatog apiBuodg mov maipvetl v
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Tiun 1 vy elc vyning mAaotipndtrog, oailwg eivar 0, S200 elvar o mOc0GTO
depyOLEVOL £30aPTKOD VAKOD ard kookvo No. 200(%) kot

log Mg (ksi) = 0,523 — 0,00225 X w + 0,544 x log6 + 0,173 x SM + 0,197 X GR (3.4)

6mov W(%) gival To T0600Td VYPAGING CLUTOKVEOGTS TOV VAIKOD, O gival To dfpoicua
TV Kupiov tdoemv ot psi (bulk stress), SM eivar évog adidotorog aptduds mov maipvet
v T 1y oddetg dppovg, aAlog eivan 0 kor GR givon évag adidototog aptBuog
nov maipvel v TN 1 yuo Yo ik®on £daen, dnAodn KoAdg Kot kak®g dtafadpicuévol
rolkeg (GW, GP), thwmdelg ydAikes (GM) kot apyihddelg ybikeg (GC), adiidg sivor
0.

O Hudson kot ot cvvepydtec tov (1994) mpaypoatomoincav JSOKUES Yo TOV
npocdoptopo tov Mr og 8 detyparto and otpmdcels £dpacns tov Teveot pe thumogg Kot
apytMKo mepteyopuevo, niadn edaen A4 €wg A7-6 katd v kotdtatn tov AASHTO.
Me Bdon avtd ta amoteréopata dtotvnddnke N e&icwon 3.5 pe cvvreleotn TPoo-
Sropiopod R? = 0.70, n omoio £ivol EQapUOGLUN Y10 GUVEKTIKG £66(MN:

log Mg (psi) = 46,93 + 0.018 X g4 — 0.033 X Ay; — 0.114 X LI + 0.468 X S +
+0.0085 X CLASS? — 0.0033 X Aw? — 0.0012 X 0% +
+0.0001 X PL? — 0.0278 x LI? — 0.0017 x §% —
—38.44 x logS — 0.2222 x log o, (3.5)

6mov Ayq (pcf) eivan n amdkAion ¢ TLKVOTNTOG TOL VAMKOD atd TN HEYLETN TUKVOTNTA
TPOGOIOPIGUEVT ATt TNV TPATLTN oK cuUTOKVeong Proctor, onAadn| yd — Ydmax, LI
gtvar o deiktg voapodmrac, S (%) o Pabuog kopsopod kar AW (%) sivar 1 andkAiion
TOV TTOGOGTOV VYPACIOG TOV VAIKOV amd T PBEATIOTN TN TOV, Wopt, TPOGOLOPICUEVT
amd v TpoTLAN doKIUY cLUTHKV@oNG Proctor.

Axoun, o Gupta kot ot cvvepydteg tov (2007) mpocdidpicov 10 PETPO ELUCTIKNG
TAPOUOPE®ONG PaciGUévol og PeTpNoElg TG Holnong tov €dapikov okeietov. H
eElowon mov mPoékLYE Eivol EQPUPUOGIUN GE GULVEKTIKG €00QN WHE GULVTEAECTY|
npocdiopiopod R? = 0.76, 0 = 83 kPa kat oktdedpn dwotuntiky téon ion pe 19.3 kPa.
Yuvenmg, mpoékuye N oyéon 3.6:

Mg(kPa) = —54105 + 57898 X log (3.6)

[Tépa amd T1g 1010TNTES TOV E0APIKDOV VAIKADV, TOAAOT EPEVVNTEG GUVESECAV TO UETPO
EMOCTIKNG TOPOUOPOPOONG HE MEYEON TOV Tpodkvyav amd UeTpNoElg eml TOTOL
oKLV, Ommg etvar 1 dokiun otatikng mevetpopétpnong (CPT). INa avtd 10 okomod, o
Mohammad et al. (1999) avértvée o povtéra, Tov ekPpalovTol 6TIS oYEcELg 3.7 Kot
3.8, yio tov mPocdlopilopod Tov MR GUVEKTIKOV €00(QMOV HE GULVIEAEGT TPOOC-
Stopiopod R?2 = 0.99. H npdtn oxéon epopudletar 6e cuvONKeS LIEPKEIEVOL
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QopTiov, eV 1M 0evTEPN OYEom €PaPUOLETOL GE GLVONKEG VTTEPKEILEVOL POPTIOL Kol
@optiov AOY® KuKAOPOpPiag.

M 1 f
o = (318 xqc + 748 x L) + 4.08 x 12 3.7)
Mr _ 1 fs Ya

== (47.0 x qc +170.4 x L) + 1.70 x - (3.8)

6mov MR givor to pétpo ghootikng mapapopemong (MPa), gc eivar | avtiotaon tov
KOVoL omtd ) dokiun (MPa), fs elvan n) tpip1| ota toydpoto tov kdvov (MPa), oc i) 63
givon n mhevpwkn tdon (KPa), ov eivar M xoatokopven thon (kPa), w eivor 1
TEPIEKTIKOTNTAL GE VYpOsio, yd sivon 1 Enpry mokvomta (KN/M?) ko yw sivar m
mokvoTnTa Tov vepo (KN/md).

Téhog, £xovv avomtuybel poviéda Tov ekEPALovY TO PHETPO EAACTIKNG TOPAUOPPOCNS
o€ GLVAPTNOT e TIG GLVONKES POPTIONG, dNAASN TNV TAON ATOKAIOTG, TV TAELPIKN
tdom oc 1 03, T0 Afpolopa TOV KUPLOV Tdoewv 0, Kabmg kot T pdlnon Tov £60PtKov
okeAretov. ‘Etot, omd to mpdTa poviéda mov avortdydnkav sivar ovtd tov Seed et al.
(1967). To povtédo eumepiéyel v thon amdkiong, niadn v enmAéov aEovikn
dvvaun, otV emppon| Tov B Kot apopd KOKK®MOT edapikd vAkd. 'Etot, dtatummOnke 1
oyxéon 3.9.

Mg = kqp, (p%)kz (3.9)

6mov K1 xat ko givon otabepég tov povtédov, Pa eival n atuoc@oipikn wieon kot 0 gival
70 GOpoiopa TV KOpLwV TAcEMV = 61 + G2 + 63 L€ 61, G2 KOt 63 VoL €tva 1 a&ovikn, 1
EVOLIUEST] KO 1] TAEVLPIKT] TAGT AVTIGTOTYO.

O Uzan (1985) mpdteve 10 poviélo d00 TOPAUETP®Y Kol TPLOV 6Tabep®dV, TO 0Toio
exppaletoan péow g oyxéong 3.10, yio kokk®dOM edapikd vikd. ‘Etol, 10 pérpo
EAICTIKNG Topapdpemaong eivot ico pe:

Mg = kqpq (:;a)kz (Z—Z)kg (3.10)

omov K, k2 ko K3 eivar otabepéc Tov poviélov, pPa eivorl n atpoc@aipiky wicon, 0 ivar
70 GOpoiopa TV KHpLwV TAcEMV = 61 + G2 + 63 € 61, G2 KOt 63 VoL €iva 1 a&oviky, 1
EVOLIEST] KO 1] TAELPIKT TAGT AVTIGTOLYO KO Gd EIvOL 1) TAOT AmdKAoNG.

Opoimg, 0 Pezo (1993) avéntuée Eva poviélo dV0 TAPAPETPOV Kal TPLOV 6TAOEPDV, TO
omoio exkepaletar péow g oxéong 3.11, yio cuvekTikd £d0PIKd LAIKA.
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Mg = kqpq (Z—z)kz (g)ks (3.11)

omov Kz, Ko ko K3 eivot 6tabepéc tov poviédov, Pa ival n aTloc@alpikn mieon, 63 ival
N TAEVPIKN TAOM Kol Gd £vat 1 TAGN OTOKALOTG.

Axoun, o Gupta (2007) xatéAnée oto povtého g oyéong 3.12 ue mévte otabepés Ky,
k2, k3, ke, K7 ko pe mepieyopeveg mapapétpong e téons andkAong od, TG S TUNTIKNG
TAONG Toct KO TNG MOLNONG €000V OKEAETOV Uy — MUy YW GULVEKTIKA Kot U
OULVEKTIKE 60N, EVO 01 6TadEPES GPAALATOC 01 Kot B1 eE0PTOVTOL OO TO TEPIEXOUEVO
TOGOGTO GE APYIA0 1] OPLO TAACTILOTNTOG .

—3k.\ K2 oct\ 3
My = kipa (P5272) 7 (K +22) " + (e — ) (312)

a

SOUTEPAGUATIKA, O EUUECOG TPOGOOPICUOG TOV HETPOV EAOCTIKNG TOPAUOPPOCNS
Baciotnke o1 1B10TNTEG TOL €6APIKOD LAKOV, Om®G eival M vypaocia, to Oplo
Atterberg, n kokkopetpio Ko 1 KOTATOEN TOL VAIKOD, 610 7edio TOV TAGEWY, TOV
exQpAleTaol e TNV TAGT TNG ATOKALOTG KO TIG KUPLES TAGELS, KOl 6€ SOKIUES TTEdIOV.
Méoca oto ypovo, ot gpeuvntég £dmoav aitepn PopdTNTo 6T CLOYETION TNG
TAPOUETPOL LLE TIC ESAPIKEG O1OTNTES, KaTAPEPVOVTAG £va Babud cuoyétiong g TaEng
tov R? = 0.80 katd péyloto 6NV mMEPINTOON TOV GUES®V HovTéAmV. TTapdiinia,
avartoyOnkay Eppeca HoviEAa pe Pactkég TapapéTpous Tic ETPAALOUEVES POPTIGELS.
Avtég dopbmvovtar and otabepég Ki, ot omoigg, avtiotorya, mpocdiopilovtat amnd Tig
WO0TNTEC TOV EQOPIKMOV VAIKOV. Z& WKPATEPO €DPOG, OVOTTOYOMKAY HOVIEAX TTOV
Basilovtar og emi tOmoL dokipég, Ommg elvar n doxyun CPT, 6mov vrelcépyeTon Kot n
£vvola NG PEPOVCOAG IKOVOTNTAG LEGM TNG AVTIIGTOGNS TOL KOVOL. AKOUT, o€ KAOE
TEPITTOON, 1 KATOAANAOANTO TOV LOVTEAOV KPIVETOL OO TIG GLVOTKEG TOV TEWPAUATOG,
oto omoio Paciletor M e eloworn, kaBmOG Ko TA €OQPIKA VAMKO TOL
XPNoLoTOmONKOAV.

3.3 ZXvuoyition pETPov ELUGTIKNG TUPUNOPPMGTS — OEIKTI PEPOVOUG
IKOVOTNTOS

[Ipog avalnitnon evdg axpiPéctepov TPOTOL TPOGOIOPIGHOD TOV UETPOV EAONCTIKNG
TOPALOPPMONG, Ol EPEVVNTEG TPOSTAON GV VO, GLVOECOLV TNV TOPAUETPO ToL MR e
tov deikn pépovoag ikavotntoc CBR, o omoiog amoteAel deiktng avtoyng ko SHvaung
TOV DAIKOV KOl TEPTYPAPETOL EKTEVEGTEPO GTO EMOUEVO KEPAAO. IoTopikd, To 1960 o1
Heukelom ka1 Foster dtatdmmoay v Tpdtn oyéon mov cvoyetiCel to MR pe to CBR.
[Mpaypotonoinoov  Suvoptkovg €AEyyovg o€ O1dpopovg TOHTOVG €6GPOVE TOL
YPNOLOTOOVVTOL GTN GTPMOON £dpaong VOGS 000GTPMOUATOS. ATO T OTOTEAECILATO
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Tou¢ KatéAnEav otn oyxéon 3.13, n omoia givor epapuooiun v tipég tov CBR mov
Kopaivovrtol and 2 % £mc 200 %.

Mg (psi) = 1565 x CBR 1
Mgr(MPa) = 10.8 x CBR (3.13)

Apyotepa, ot Heukelom xor Klomp (1962) mpaypotomoincoav dokyég d1adoomng
eMPOVEINKOY Kopdtov Rayleigh kot doxiuég dvvapukdv mopopoppodcemy otnyv
OMavdia kot 6to Hvopévo Baciielo yio Tov Tpocsdtoptopd Tov HETPOV ELOCTIKOTNTOG
KOl SOKIUES SUVOLIKTG GUUTVKVOGNG Y10, TOV TPoGdtopiapo Tov dgiktn CBR (Dione et.
al, 2015). A6 1o GLVOLAGHEVO OTTOTEAECUATO TPOEKVYE OTL TO HETPO EAAGTIKOTNTOG
eovtan pe 750 €wc 3000 popég to CBR, xatoAnyovtag oty oxéon 3.14.

Mg (psi) = 1500 x CBR 1
Mz(MPa) = 10 x CBR (3.14)

H oyéom 3.14, dpwc, mepropiletar oy €QopLOYN TNG G€ AETTOKOKKO EGOT LLE TO, LETA
a6 VOPEUTOTIGUS, Tpocdlopiopévo CBR va AapBaver Tipéc pikpdtepeg ) ioeg tov 10%
(George, 2004).

Ou Green xou Hall (1975) mpotewvav pio S10QOPETIKE GYECT YPNOUOTOIDOVTOS
TAPOUOIEG OLVOUIKES TEYVIKEG TPOGOOPIoHoD TtV peddv g eéicmwong 3.15 oe
TEWPOAUATIKEG 000VG. XTNV TEPIMTOOT TOV EVKOUTT®OV O000CGTPOUATOV, T GTPAOCT
£0paong amoTeLoVTAY KUPIMG amd Gpytho, ONAaOY| amd AETTOKOKKO VAIKO. ZOUQmVA. e
TOL ATOTEAEGLLOTO TV QOKILMV, TO. £d0p1Kd VAKE Tapovsialav yaunio deiktn CBR pe
péyion T to 7 %.

Mg (psi) = 5409 x CBR®7* A
Mg (MPa) = 37.3 x CBR%"* (3.15)

To ZvpPoviio g Notag Appiknig tave oe oyetikn Eépgvva (South African Council on
Scientific and Industrial Research, CSIR) (Paterson W.D.L. and Maree, J.H., 1978)
ypnouonoinoe oyéoelg g popene Mr = k x CBR, pe mv mopduetpo K va
petaBdAietor avaAoya e TN GUOT TOL VAIKOD KOl TO, OTOTEAEGLLATO EPYOCTIPLOKOV
doKiuav, 6mmg 1 dokiur CBR. Telkd, mpotdOnke n oyéon 3.16.
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Mg (psi) = 3000 x CBR®*> 7
Mg(MPa) = 20.7 x CBR®° (3.16)

‘Emerra, 0 Powell et. al (1984), npdteve T oyéom 3.17. H oyéon avt Pacictnke o€
OTOTEAEGUOTO OO EMTOTOV SOKIUES Yol TOV TPocdlopiopd Tov deiktn CBR kot and
dokiég  duadoonc wvpaticpod Rayleigh yio tov mpocsdiopiopd oL péTpov
eloTIKOTNTOC. AKOUT, ivar epapuoOotieg Yoo VAKA pe Tipnég CBR mov kupaivovton
ano 1 éoc 12 %.

Mg (psi) = 2555 x CBR%%* ¢
Mg(MPa) = 17.6 x CBR%* (3.16)

Télog, o Hopkins (1991) dwotdnmoe o véa oyéon npocdiopiopod tov MR péc® tov
CBR peletdvrog kot avarvovtog Eava ta dedopéva tmv Heukelom ko Klomp (1962).
‘Eto1, xaténée ot oxéon 3.17, n onola avapépeTon opoiwg o€ AETTOKOKKO €041,
KaBmG, KoTd TNV TEPAUATIKY dtadkacio, EEETAGTNKAY apYIA®IN Kol OPYILOOULMON
€04.pn. Akoun, epapuodletor yio 56 pe younio dsiktn CBR, dnAadn pikpodtepo amd
10%.

Mg (psi) = 2596 x CBR%87% q
Mgz(MPa) = 17.9 x CBR®87* )

OMlot o1 gpguvntég ypnolponoincov SLVOUIKES HeBOOOVE OGNV TEPOUATIKY TOVG
JLdKaGi0, TPOKEYWEVOD VO, GLGYETIGOVY TO UETPO EAAGTIKNG TOPAUOPPOONG LE TO
detktn CBR. Iap’ 6Aa avtd, kébe oxéon epapproletal Yo cLYKEKPIUEVO E0POG TYLDV
CBR. Ou oyéoelg tov Heukelom kou Klomp (1962) xou Powell et. al (1984)
epappolovtat yio Tipég Tov ogiktn g tdéng pikpotepes tov 10 %, evd 1 oyéon tov
Heukelom ka1 Foster (1960) epappdletar yio éva peyddo €0pog TYL®Y TOV OEIKTN, TOV
Kopoivovtar amd 2 - 200%. XvvoAlKd, M €QOPUOYN TOV TEPLGGOTEPMOV CYECEDV
nepropiletar o AEMTOKOKKO £00PIKA VAIKA. LVVETMOC, omonteitonl Wwitepn TPocoym
KaTé TN ypNoT Tovg, avaroya pe To eEETAlOIEVO DAIKO.

I'evikd, n ocvoyétion peta&d Tov PETPov ELACSTIKNG Tapapdpemons Mr kot Tov deikT
eépovoag kavottog CBR éxel mpoPinuaticet v emotnpovikny KovoTnTo, KoM
amotelel pio omd TIC o dpeceg Kot xpnoyes pebdoovg mpocdtopiopov tov Mg, oAAG
dev €&yxel avamtvoybel kamolwo peBodoroyio, 1 omolo KOALMTEL EMOPKMOG OAES TIG
TEPUTTOGELC £00PIKOD VAKOV. Xvykekpipéva, o Angell (1988) avagpépel 6tL 1 oyéon
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tov Heukelom ko Klomp (1962) givor axotdAAnin yio. tov tpoodiopiopd tov Mg,
onpewdvovtag 0Tt 1o vrroekTind Yo Tinés CBR <5 % kot o vrepextipd yia tipég CBR
> 10 %. Axoun, o Brown et al. (1991) anédei€e 011 10 UETPO EAAGTIKNG TOPOUOPPDONG
dev etvan par oA ovvaptnon tov dsiktn CBR, aAAd e€aptdron amd tov TOMO TOL
e0apIkoy LVAKOL kot T emPaArlopeveg thoelc. Télog, o Kumar et al. (2014)
OOOEIKVVEL TN SLOLPOPETIKT PVGN TOV SV0 TOPAUETP®V. ZVYKEKPIUEVO, CTUEIDVEL OTL
10 MR tpocdtopiletan omd dokipéEG duvaptkov @optiov Kot e&aptdtor amd 10 TEdI0 TV
TdoemV, eV 0 TPocoloplopdc tov deiktn CBR Pocileton oe dokuéc onuetokon
eoptiov. [Tapd tavta, o petalh TOVG GLOYETIGUOC amoTEAE Eva GNUAVTIKO £PYAAELD
oTN SOIKAGI0 TAPOUETPOTOINGNS Y10 TOV GYESUGUO TV 000GTPMOUAT®V.
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4 AOKIMH KAAI®OPNIAKOY AEIKTH
OEPOYXAX IKANOTHTAX

4.1 Opwopog

To 1929 10 Tunua Odmv g California avéntvée ™ dokiur kaAlpopviakoD deiktn
pépovoag koavotnrtag (California Bearing Ratio: CBR), étol mote vo aloloynbei 1
CLUTEPIPOPE TV VMK®V 0000TPMGING, TPUYUOTOTOIOVTAG SOKIIEG O £Vl LEYAAO
apBpd Bpavcryevav adpavdv LVAIKOV. Apydtepa, 610 deHTEPO TAYKOGUO TOAELO, M
nébodog epapuooTnke kot yo ta dopikd vikd (Yoder E. J., Witczak M. W., 1975).
Ovcuaotikd, 1 dokiur CBR eivon évag €upecog 1pdmog Tpocsdopiood G PEPOVGOC
KOVOTNTAG TOV £30QIKMOV KOl 0cLVOETOV VAMK®OV. Epyactnprokd, n dokiun Paciletan
ot dieiodvon evog KLAWVIPIKOL guPOiov pe dedopévo puBUd GE GLUTVLKVOUEVO
doxipo vAKov. Tehkd, wg deiktng CBR opiletar o Adyog eni To1g ekaTd TG OVVAUNG
(M téong), n omoio amorteitan Yo va 01€160VGEL TO EUPOAO TNG GLOKELNG EVTOG TOL
VAKODU KOTA éva cLYKEKPLULEVO BABOG, Tpog TN dvvaun (1] Téo™) Tov amotTeiTal Yo TNV
delodvon tov guPforov oto 1010 PdBog evog mPOTLIOL VAKOV Kot VToAoyileTon
GOUUPOVO. LLE TN GYEoN:

CBR = — X 100 % (4.1)
T

6mov P 1o emParropevo @optio (KN) 11 tdon (MPa) péow tov gufdrov yuo va
npokAnOei dieicdvon 2,5 mm 1 5,0 mm avtictorya kot Pt 1o eniariiopevo goptio (KN)
N 1aon (MPa) pécw tov epPodrov, mov mpokaret dieicovon peyébovg 2,5 mm 1 5,0 mm
o€ TpoTLTO LAKO. Ot cuvnBeig Tipég yuo to Pt givan 13,2 KN 1 20 KN «on 1000 psi (6,9
MPa) 11 1500 psi (10,3 MPa), avaroya oav 1 mtieon tov uforov ekppaletor wg dSvvaun
(KN) 7 téon (MPa).

YyeTIK0 pHE TOV €pyacTnplokd mpocodloptopd tov oeiktn CBR, amotelel o
Tonomomuévn dtadikacio, Tov onuaivel 01t faciletor oe cuykekpiuéveg debveic /ot
ebvikéc mpoTLTEG 00Myiec. XTO TAMIGIO TNG TOPOVCHG OIMAMUOTIKAG £PYACIOG,
TEPLYPAPETAL 1] CGYETIKN SOKIUN COUPOVO He TO gVponaikd mpotumo EN 13286-47
(2012), mov ypnowonoteitar oty EALGS, KaBdS Kot To apepikdviko mpdétvmo ASTM
D 1883 - 07. Xuvolkd, M TEPOUATIKN OladlKacio ®g mpog To 6vo mpdTLTT
TEPIAAUPAVEL TNV KOKKOUETPIKY] avEALGN, pe oKomd va eEleyyBel N KOTOAANAITNTA TOV
VAoV Yo ypnon ot dokiun CBR. Akolovbei 1 doxun cvumdkvoong Proctor. Télog,
TO. GUUTLVKVOUEVE OOKiU TOL TPOKLATOLV VTOPAAAOVIOL GE Mo JlOIKOGIN
drappvduiong g kotaotaons g vypociog (Yopeurotiopoc n Qpipavon) ko, £netta,
vroBdArovtol og o dokn deicdvuong yia Tov Tpocdlopiopd tov deiktn CBR.
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4.2 Epyootnplokog tpocolopiopig

4.2.1 Tlpogtopacio dcrypdtmv

Toco 10 gvponaikd mpotvro (EAOT EN 13286.47, 2012) 660 kol TO OUEPIKAVIKO
(ASTM D1883-07, 2007) mtpocdiopilovv Ta opakTnPLoTKe TOV £60.(PIKOD VAIKOD OV
YPNOUOTOIEITO GTNV TAPUCKELN TV Oelypdtwv. To evpomaikd TPATLTO TEPLYPAPEL
OTL, Yo TNV Tpaypotonoinon piog SoKung, ypPNooToleiton £dapikd vAKO palag 7,5
kg, mov diépyetan amd kdcKvo avoiypatog fpoyidas 22,4 mm (EAOT EN 933-2, 1996).
Avtiotoya, o apepikaviko mpodTumo avagépel 0Tt 1 cvykekpévn pnébodog elvan
KatdAAnAN va ypnotpomomOet yio v a&toloynon vAkov mov dEpyeTol and KOGKIVO
avoiypatog Bpoyidag 19 mm (3/4 in. — ASTM D565:1990). X¢ mepintmon £dapikon
VAKODU pe SLAUETPO KOKKOL > 19 mm, 10 TpOTLTO TPOPAETEL TNV AVTIKATAGTOGCT] TOV
pe TOo AENTOKOKKO VAKO 16000vaung palos. Axoun, cOUEOVO HE TO OUEPIKAVIKO
TPOTLTO, N TOGOTNTA TOL E£JAPIKOV LAKOD TOL omorteital eoptdTor amd ) HEBodo
GLUTVKVMOCNG TOV TTPAYUATOTOEITOL TPV amd TN dokiun deicdvong. Evdeiktikd, n
TocOTNTO aVTY| €ivor TovAdytotov 29 Kg yia ™ puébodo I' g tpomomompévng SoKIUng
GUUTOKVOONG.

4.2.2 Aoxiypun oopmdkvoong

To £6ap1Kd VAKO TpogToaletan yio T SoKIUN cLUTHKVeoNS Proctor cupewva pe Tig
odnyiec mov mpoPAémel 10 kdBe mpdTLIO. TOHUEOVE HE TO EVPOTAIKO TPOTLTO,
TPAYLATOTOOVVTOL £E1 TAPOUOIEG SOKIUES CLUTVHKVAOGOTG, 1] KAOE tia [Le SLopOPETIKES
dwdkaotikég mopoirayés. H emhoynq g pebBddov yoo v mpaypoatomoinon g
doKkng e€aptdran amd TV TN TOV PEYIGTOV COUATIOION 6TO VAIKO TOV TPOKELTAL VL
e€etaotel, ™MV amotov eV TOCOTNTO TOL LAKOD kot to péyebog g untpag. To
péyebog e punTpag emAEyETOL BACEL TG TWNS TOV KOoKvov D, to omoio pmopel va
éxel péyrotn odpetpo 63 mm. Xtnv TEPITTOON MOV TAPOLGLALOVTOL COUOTIOW
peyoAvTEPT G OlaTopung dte&ayovral 16odvvaypeg dokiés. Eqv mepiocdtepo amd 10 25%
OV Oelypotog ouykpateitol amd to k6okivo Tv 63 mm, 1 dokiur dev umopet vo
EQOPUOCTEL.

Koatd ) dwdkacio, n untpa (mould) cuvoéetar pe v mAhdko Baong pe ) Ponbeia
Tov mopepPAnuotog (extension collar). ‘Eneita, tomobeteitor o kvAvdpikds diokog
(spacer disc) mavm otnv mAdaka Bdong (base plate), kot mwéveo amd tov dicko tomobe-
teitoan éva amoppopnTikd yopti. To dokipia péco OTIG UNATPES GLUTLKVAOVOVTOL
oOUP®VO pE TN HEB0do mov axolovbeitan kbdBe Popd. AVTEC POPOVV TNV KOVOVIKY|
doxy Proctor kar v tpomomomuévn dokiu Proctor. Katd v mpd pébodo,
ypnoonoteitar oeupi patog 2,5 kg pe ddpetpo Paong = 50,0 £ 0,5 mm, 10 omoio
néQtel amd Vyog = 305 £ 3 mm. Katd 1 devtepn pébodo, ypnoyomoteitar coupi
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pélag 4,5 1 15 kg pe ordpetpo Pdong = 50,0 = 0,5 mm 1 125,0 = 0,5 mm, t0 omoio
TéPTEL Ao VYo h =457 =3 mm 1 £ = 600 £ 3 mm avtictoyya. Axoun, ot uNTpeg eivan
dwpétpov = 150,00 £ 1,0 mm, vyovg 2 =120,0 £ 1,0 mm, pe méyog TorydUATOC W =
9,0 £ 0,5 ko mwhyog Paong 14,0 £ 0,5 mm. v ewdva 4.1, aneucoviCetoar dokipio
€00LPIKOV VAIKOV PEGO GE UNTPO, T omoile cLVOEETAL e TO TOPEUPANUO Téve GtV
mAdka Baonc. H pntpa eivar tomov B, n omola ypnoyomomnke oty mepapoTiKn
dradtkacio g TapoVCag SIMAMULOTIKNG EPYOCTOG.

Eixova 4.1 Aokiuio puéoo otn untpo woov yproomoleital ot 00Kl COUTDKVOCHS
(Pwroypagio amo to Epyactipio Odomotiag tov EMII)

Metd ) GLUTOKVOOT|, AQAPEITOL TO TOPEUPAN L Kot ETTEIDVETOL TO VAIKO GTO VYOG
TOV XEMAOV TNG UNTPOS. X& TEPIMTOON oL £Yovv dnuovpyndel Kevd, mpootifetan
AETTOKOKKO VAKO. XNV €1kOva 4.2, ansikoviletar 1 Lopen Tov doKIiov apécmg Letd
TNV 0POIPEST] TOL TOPEUPANLATOG KOL 1] LOPPT) TOL SOKLULIOV 0OV TO VAIKO EMTEOWOEL.
‘Eretta, apobd apopebel n mAdka Bdong Kot o koAvdpikdg dickog, Luyilovtor n untpa
pe to dokipo pe mpocEyyon S g. Lty mePInTon EALEWYNG GUVOYNS TOV JOKIioL,
etvar wpotdtepo va Luylotel  uRTpa pe To doKipo, Tov KVAVOPIKO dioKo Kot TV
mhdxo Bdong vy va aropevyfetl  andAsio vAKoD. Mépoc Ttov vAkoD To omoio dev
YPEWBOTNKE Y100 VO Tparyotomotn el 1 Sokiun, yPNCYLOTOLEITAL Y10l TOV TPOGOIOPIGHO
NG VYPOGIOG TOL VAIKOV.

Ao ™V dAAN TAELPE, TO AUEPIKAVIKO TPOTLTO akoAoVOEL TV 11 YeviKn dradikacio
HE TO €VPOMOIKO TPOTLTO, GAAG Tpoteivel va ypnotpomomBel n péBodog I' g
tpomomomuévng Ookiung Proctor. Xvvemmg, ot dwweopég evromilovtar  GTOV
epyaoTnplokd eE0MMGUY, VA 1 dtadikacio TG SOKLUNG TPAYLLOTOTOLEITOL TECOEPELG
ne mévte eopés. O untpeg eivon drapétpov = 152,40 + 0,7 mm ko dyovg 2 = 116,40 £+
0,5 mm. To ogupi mov ypnoiponoteitar £xet palao 4,5 kg pe vYyog ntodong h =457,2 +
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1,3 mm. Onoc mopatnpeitar, 0 epyaostnplokds e£omAopds etvor mapopolog oe
dotdoelg ota dVo TPOTLTIA. Ol HIKPES O1POPEG OPEIAOVTAL KOl GTO OLUPOPETIKO
GUGTNLLO LOVAO®MV OV XPNGLOTOLELTAL, ONANOT TVIGES GTO OUEPIKAVIKO KOt LETPOL KO
TIG VIOJALPEGELS TOV GTO EVPOTAIKO TPHTLTO.

' 3 .
Eiwxova 4.2 Apiotepa poivetor 1 unftpo. pe 10 OOKIUIO UETC THYV QQAIPECH TOD
ropeufinuoTog ko 0edic paivetal N UNTPo. LEe TO GOKIUI0 Ao T0 VAIKO emimedw el
(Pwroypapicc aro to Epyaotipio Odomoiog tov EMII)

Metd ) ocvundkvoon, aeod LuyioTel N UATPO LE TO CLUTVKVOUEVO VAIKO, TO amtop-
poenTiKd Yapti avrikadiototon kol Tonobeteiton move oty mAdko Bdong. H pntpa
OVTIGTPEPETOL KOl GUVOEETAL UE TNV TTAGKA PAOMG, LE TO GUUTVKVOUEVO DAIKO v
Bpioketar og emaen pe to amoppoenTkd xapti. H ddtaén avt ypnotponoteitor 6to
EMOUEVO POl TNG GUVOAKNG SladKAGING, TOV ivarl 1 TANPN EUPATTION TOL LAKOD N
OAM®DS VOPEUTOTIGUOC.

4.2.3 Yopepmotiopnog — Qpipavon

T6G0 10 gVpOMAIKG, OGO KoL TO OUEPIKAVIKO TPATLTO TPOPAETOLY L dradikaciol
avApeso 6T OOKIUN CLUTVKVMOONG Kol Oleicdvone, katd tnv omoio To doKipua
vroPdAlovion oe eWdwkég ocvvinkeg vypooiog. Or ocuvOnkeg ovtég, Bewpnrikd,
TPOCOLOIMVOLV TN YEPOTEPT KATAGTACY TNG GTPAOONG £0paons, Katd tnv mepiodo
oXeO10GLOV TOV 0000TPMUATOS. TTapdAinia, 1 dwdwkacio avty givar BondnTikn o
TPOG TOV TPOGOIOPIoUO TNG KOVOTNTOG TOL £60pKoD LAKOD va dloykdvetol. To
OUEPIKAVIKO TPOTUTO TPOTPEMEL KOl TPOTEIVEL TNV TTANPN euPdntion OAov TV
doxiimv mov tpoopifovrat yro dokiury CBR. Tlpw v gufdntion, torofetodvion movem
oV TAdKa Baong Tpdcbeta Papn e 1000VVOLO LETPO TOV POPTIMV TOV TPOEPYOVTIL
amd TO OVATEPO OTPOUOTO TOV 0000TPOUATOC, e eldylotn T ta 4,54 Kg, o€
nepintmon mov dev Tpocdiopiletar To mpoavapepduevo poptio. Enetta, n uitpa poli
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pe ta Bapn Pubieton oe deEapevn vepov, £T61 MGTE va eivat EPIKT 1 TPOGPacT TOV
VEPOL LLE TO TAV® KO KAT® UEPOS TOL OOKIUIOV. € avTO TO GTAO0, LETPLETAL, OAKOUT),
TO OPYIKO UNKOC TOL SOKIUIOV Yol TOV TPOCOIOPIoUO EVOEYOUEVNG OLOYKMOONG TOV
vAkov. To dokipo mapapével 6to vepod yia 96 hr, katd 1 dibpkela TV onoimv O
wpEmeL va dlatnpeitor atabepn 1 oTdOuUN Tov vepov. Metd to TEA0C TV 96 hr, petpiéton
TO0 TEAKO VYOG TOL OOoKIUiov, TO VEPH OMOUOKPUVETAL KOl TO SOKIHIO OPVETOL VO
otpayylobel yio 15 min. Téhog, Quyileton 1 pitpo padi pe 1o vAkd, agov agaipedovy
TPOGEKTIKA T TPOGOeTa, BApn, N TAdko Bdong Kot To gikTpo.

To evponaikd mpdtumo avaPEpel TPeig TPOTOVS Yo AVTN TNV EVOLAUEST dladkacia,
v omoia yopaxtnpilel ¢ wpipavon. Xe avtovg teptlapupdvovrol n wpipaven yopig
eEdtuon, n opipavon TANPOVS EUPATTIONG KOl 1) OPILOVOT UE ATOPLYN EEATUIONG
péom epPantione. Koatd mmv mpdm mepintmon, emididkeTor vo €umodiotel 10
QOVOLEVO TNG EEATIIONG KO 1] pelwon TG vypaociag va etvat 1o ToAD péxpt 2 %. Avtod
emtuyydvetal pe dldpopes eykekpuéveg UeBdOoVG TEPLOPIGHOD TNG OMMAELOG
vypaoioc. 'Etot, ta dokipa pmopet va puAdccoviot o OGAopo 1 SOUATIO LE GYETIKN
vypacio TovAdyiotov 98% 1| va kepdvovtat eEmTepikd. Mia GAAN pnéBodog apopd v
TPOCTUGIO. TOL GLVOAOL JdoKIiov Kol PNATPOG pe Kamolo kdAvppa, to omoio Oa
oppayiletor pe LOVOTIKO VAKO, ONAadT cilikdvn 1| Towvia. Xe kdbe pébodo, Opmg, ta
dokipo mpémer va PBpiokoviar oe Ogppokpacio (20 = 2)°C 1 og kdmowo GAAN
npocdoptopévn. Katd tn devtepn mepintmon, axoiovbeiton pia dradikacio, n owoia
etvar 01 pe avT TOL VOPEUTOTIGHOD KATH TO OUEPIKAVIKO TPpOTVTO. TEAOC, KaTd TNV
Tpitn mepintwon, ta dokipa vrofdAloviol d1ad0yKd 0TS dudkacieg TG ATOPLYNS
e&drtuiong kot TANpovg EUPATTIONG, OTMOS AVTES TEPTLYPAPOVTAL GTLG OVO TPOTYOVLEVES
TEPMTMOGEIS, WE TN MOV Sweopd OTL Ta doKipo dOev KEPOVOVTOL KOl OgV
YPNOLOTOLOVVTOL KOAVUHOTO TPV TNV EUPETTION TOVC.

4.2.4 Aoxy dieicovong

2 dokiun deicdvong, ¥PNOYOTOLEITAL Lo LYoV POPTICNG LE IKOVOTNTA POPTIONG
tovAdytotov 50 KN yia to evponaikd tpdtumo kor 11,2 KN, 22,3 KN 1} 44,5 KN yio 1o
QUEPIKAVIKO TPOTVTO, OVAAOYO LE TNV ovapevopevn péytotn Tyun tov dgiktn CBR. Ze
Kké0e mepintwon, n dSOvaun Tov EopTiov pEc® tov gUPforov epapuodletar pe pvOuo
deiodvong 1,27 = 0,2 mm/min. ZOpemvo e To EVPOTAIKO TPATLTTO, TO EUPOoA0 elval
KLAWVOPIKO pe 01dpetpo S50 + 0,5 mm Kot 1o KatdTEPO AKPO TOV OmoTeEAEITAL OO OKAN-
PLUEVO YOAVLPa. ZOuemvo HE TO apEPIKAVIKO TpOTLTO, TO EUPOAO eivor opoimg
KLUAVOPIKO pe Tapdpoteg daotdoelg 49.63 £ 0.13 mm (1.954 + 0.005 in.). tnv eikodva,
4.3, anewoviletar n ovokev CBR, mov ypnowonoieiton oto Epyaostipio Odomotiag
NG OYOANG. X& avTr, ivol TomoBeTnUéVN N UNTPA LE TO OEIYUO TOL VAIKOV, EVD OTO
de&1d g ewovag eaivetor To EpPolro deicdvong.
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Eiwxova 4.3 2voxevn CBR aro 1o Epyactipio Odoroiiog too EMIT

[Tpwv v évapén g SOKIUNG, N LATPO ETOVACLVOEETOL e TNV TTAdKa Bdomng, £T61 MOTE
TO aPYIKO TAV® UEPOG TOV doKIUiov va gival o emagn pe v TAdKa Bdong Kot To
apykd KT péPog va. eivar eErevbepo mpokeEVOL va pumopel va yiver 1 digicdvon).
Metd, 1 untpa tomobeteitanl Téve oty TAGKO TG Unyovig eopTions. e tov tpoo-
droptopd tov deiktn CBR, wpootifevtat ta amattodpeva Pdpn mdve oto dokiplo, pe
HETPO 1600VVOLO LE TO POPTIO TTOV JEXETAL 1] OTPDOGT £5pAONS ad TO 03OGTPWUA. AV
T0 dokipo €yl mepdoel amd TN SdIKAGIo TG WPILAVONC/VOPEUTOTIOHOD, TOTE TO
@opTio TV Bapdv eivar 1600HVAUIO HE AVTO TOL YPNOIUOTOONKE Kot T drodKacio
aTr). AKOUT, TPOKEWEVOL VO AmoPEVYOEl N avaLOYAELOT TOV £0APIKOD OETYUATOG
OTNV TWEPLOYN TNG OMNG TOV OUKTLALOEWMV Papdv, Tomobeteiton £vo dOKTUMOEIDESG
Bapog 2,27 kg N 2 kg, avdAroyo pe TO YPNOIUOTOIOVUEVO TPATVLTO, OUEPIKAVIKO N
eVPOTAIKO, avtictorya. Avtd cvupPaivel Tpv torobetnBel to EpPolro dieicdvong, Evd
To, voOLowma Bapr TorobetovvTaL PHETE Ao aTO.

AxoAovBdvTog omolodnmote TPOTLTO, EMPAAAETAL (i apyk] dVVAUN GTO SOKiULO
pécm tov guPorov deicdvone. TOUPOVE LE TO EVPOTUIKO TPATLTO, 1 APYIKY CVTN
duvaun e&aptaror and v avopevopevn tiun tov deiktn CBR. ‘Etot, edv avapévetan
évag AOYog pépovoag tkovotnTog HEXPL 5% emiPaiietor pio apykn dvvoun 10 N, evo,
eqv avapéveral évog Adyog Tave and 5%, tote emPdireTon pio apywn dvvoun 40 N.
Avrtiototya, 6To aUEPIKAVIKO TPOTLTO, opileTan oG HEYIOTN apyikr dbvaun tov 44 N.
AoV epappootel 1 dvvaun oto ERPoro, KaTAypAEETAL 1) APYIKY T TNG dleiodvong
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amd cLOKEVEG PETPMNONG PopTiov Kat oteicovong. H tiun avt opileton wg unoevikn,
oniaodn pe avtn cvoyetiovionr OAec o1 emopeveg petpnoets. H dieicdvon cvveyileton
ue avavouevo @optio oAl pe otabepd pvBud 1,27 mm/min, omwg opiotnke
wponyovpéves. Katd to evpomaikd dedopéva, Kataypdeovior (gvyn @optiov — dieio-
dvong kabe 0,5 mm péypt v ovdTEPT GLVOALKT TIUN Oteicovong tov 10 mm. Katd to
OUEPIKAVIKO TPOTVTO, KOTOYPAPETAL 1] OUVAUN TOL GOPTIOL Yo TN deicdvong Kabe
0,025 in, pe apywn T tig 0,025 in (0,64 mm) ko péytot tipn deicdvong 0,500 in
(12,70 mm). Ztnv mepintmon XEpoKivng cLGKEVTC, iomc, amartndei va Aapfdvovtot
ovyvotepa uetpnoels, oniadn ue Prua pikpdtepo amd 0,025 in, mpokewEvov va
dwnpeitan otabepdg o puOUOS dieicdvonc. Eniong, 610 téhog g doKung, pnetpréTon
pe évav yapoaka o cuvolkd Paboc deicovone, £1ot dote va emaAndevbel pe 1o
avaypaeorevo 6t cuokevn pétpnons. Edv dev emadnBevbel, mpaypatonoteiton n
doxyn og véo dokipuo.

4.2.5 Ymohoyiopog Kol EKQPOGT 0TOTELEGUATOV

[Ipwv 10V 1ehkd vmoloywopud tov deiktn CBR, ta amotedéopato tng Sokiung
delodvong, onradn ta Levyn poptiov — deicdvong, tomobetovvial 6€ GuGTNUA AEGVEOV
LE TIC TIEG TOV QOPTIOV OTIG BEGEIC TOV TETAYUEVOV KOl TIG OVTIGTOXES TIUES TOV
dlelodvcemv otig Béoelg TV teTunpéveov. Mg v éveoon Tov onpeiov TPpoKOTTEL 1)
KOUTOAN @optiov-dteicdvong. Xtig eikoveg 4.4 ko 4.5, ameikovilovtor ot oyeTIKES
KOUTOAEG O 0Toieg TPOKLATOVY Ald TN SOKIUN KOTE TO EVPOTOIKO KOl OUEPIKAVIKO
TPOTLTO AVTIGTOLYCL.

0 25 X

Eixova 4.4 Aaypdupoto poptiov — OLEIGOVONS KATE TO EVPWTAIKO TPOTOTO
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Eixova 4.5 Awaypopuoto poptiov — d1EI600GNS KATC, TO OUEPIKAVIKO TPOTOTO

Onog answkoviletar ota 000 daypappata Tov iKovov 4.4 Kot 4.5, 1 KOvovikKY| Lopen|
™G KOUTOANG ivorl KupT TPOg T v, dNAadN Koikn. Av 1 popen| ival S10popeTIK,
YEYOVOS IOV 0QeileTat, TOOVAOG, GTIC TOTIKES AVOUOAES GTNV EMPAVELN TOV dOKILiOL,
161e amarteiton 010pHwon g kapmvAng. H texvikn d10pbwong mov meprypdopetot oto
Vo mpdtuTa givar oYedOV KOwr. Ao T0 oNUElo TNG KAUTOANG e TNV PéEYIOTN KAlom,
onpeio (S) xatd 10 evpomAikd mpdTLTO, GYedAleTon gpanTopévn gvbeia, M omoia
TEUVEL TOV 0p1LOVTIO AEova TV TETUNUEVAOV, dNAadn TS dieicdvong. To onpueio topng
NG EPATTOUEVNS LE TOV AEova TG dieioduong, onpeio (Q) katd to EvpwTATKS TPATLTO,
amoteAel TO VEO apyKO ONUEID TNG KAUTOANG. ZVVETMS, 1] VEQ KOUTOAT TOV TPOKVITEL
amotedeiton amd TV gpantopévn amod to onpeio (Q) £wg to onpeio (S) kot To vVIOAOUTO
pépog g amod to onpeio (S) péypt To TéA0G ™G apykng KoumdAng, onpeio (T) xatd to
EVPOTOTKO TPOTLTO.

Amo ™ dopBopévn, av amatteitor, KOUmoAn eEdyovror ot Tipnég ovvaung (oe kN) 1
thong (oe MPa) v avtictolyeg TYES TAPALOPPDOCEMY OTIS TIHEG TOV 2,5 mm Kot 5
mm katd EAOT 1 0,1 in (2,54 mm) ka1 0,2 in (5,08 mm) xatd 1o apepikdviko tpdtumo.
Exopdlovtag autéc Tic 01E10000€1G OOMPEUEVES LE TIG AVTIOTOLXES TIUEG SLVANE®VY 1)
TACEWV TOV TPOKAAOVV T 0£00UEVN SEIGOVON G TPOTLTO LAIKO €T TOIG EKATO, OTTMC
nepeypdonke oy moapdypapo 4.1, o deiktng CBR Aappdveror og n vymAdtepn tiun
OV TPOKVTTEL.
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5 HEIPAMATIKH AITIAAIKAXIA

5.1 Xvvontikn mePrypagr)

210 TAAICLO0 TNG TOPOVCAS EPYOUCING, TPAYLATOTOMONKE TEPANATIKT O1AOIKAGI0 GTO
Epyaostipio Odomotiog Tov EBvikov MetaoPiov ITorvteyveiov yio Tov TPOcIOPIGHO
TNG CLUTEPIPOPAS EXAPIKOV VALKOV, TPOKEUEVOL VO xpNOLOToOel 6T S1opdpewon
NG GTPAOOTG £0paonG EVKAUTT®OV 0000TpoUdT®V. 'ETol, Tpayuatoromdnke o oepd
JOKIU®V € 3 SLOPOPETIKA SELYLOTO ESAPIKMOV VAIKOV, Tl 0100t ovopdotnkay A, B kot
I' avtictoyya. Xtic ewkdveg 5.1 — 5.3, amewoviletar evdektikd delypa amd «dbe
e&etalopuevo ed0pIKO LAMKO GTO £PYOCTHPLO.

Eixova 5.1 Evieixtiko delyua amo 10 e00pixo viiko A

Eixova 5.2 Evieixtiko delyua amo 10 e00piko vAiko B
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Eixova 5.3 Evieixtiko oeiyua amo 10 e00pixo vAiko I

O1 S0oK1pEG TOV TPAYLLOTOTOM O KAV GTO EPYOCTIPLO NTOV 1] KOKKOUETPIKT AVAALGT), 1)
JOKIUN CLUTOLKVOGNG Kol 1 doKun Tov deiktn eépovoag tkavotntag CBR 1 dokyun
CBR. Zmv tehevtaio dokiun, otnpiletar n melpapoatikny dadikocio Kot ot akOA0VOES
AVOADGELC.

5.2 Tlewpopotikd 6£60pEvo Kol ATOTEAEGRATO OOKLUL®OV
5.2.1 KoxkkopeTrpkn Avaivon

H doxym ¢ KOKKOUETPIKNG OVOAVLOTNG TPayLoTtomomOnke GOUQ®VO UE  TIC
podypapés mov avagépovtal oto tpdtuvno EAOT EN 933-2 ¢ mpog ta kdoKiva.
210 gpyaoTiplo, ypnoonomdnkay ta kéokva pe dvorypo omng 63 mm, 40 mm, 31.5
mm, 16 mm, 8 mm, 4 mm, 2 mm, 1 mm, 0.5 mm kot 0.063 mm. X11g ewodves 5.4 Ko
5.5, amewovifovtal Ta. KOGKIVO TTOL ¥PNGLOTOONKAV GTO EPYOACTNPLO. TNV TPAOTY
ewova, o@aivovtal To TPpOTA 6 KOoKWA, Tomobetnuéva, katd @Bivovca oepd,
Eexvovtag omd avtd pe avorypa omng 63 mm. Emiong, 1o kdokivo avtd eivor
KOAVDUUEVO e Komdkl. Xtn dgutepn €kdvo, amewkovilovtol o téocepa TeEAgVTOi
kookva pali pe To oKevog, 6oV KATOANYEL TO [ GUYKPATOVUEVO DAIKO OO KAvEVQ
KOGKIVO.

Katd ™ dwdikacia, ta kdéokvo tomobetnOnrav kotd @Bivovca ceipd peyébovg
avolypatog omng kOoKIvov. Xe kébe mepintmon, 1o oetypa kabe vAkoy TomofetnOnke
070 VYNAGTEPO KOGKIVO, TO OTTO10 KOADTTETOL LLE KOTAKL. XTT) GUVEXELQ, TOTOOETHON KOV
0€ GLOKELY] UNYOVIKNG dovnong. Metd to téhoc ¢ odikaciog odvnong, Kabe
Kkookwvo Quylomnke, mpokeévov va onuelwdel n pdlo Tov cLYKPATOOLUEVOL Ot TO
KOoKvo VAkov. Kdébe delypo amd ta tpio vAKa gixe ovvolkn palo 5 kg = 5000 gr.
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Eixova 5.4 To mpwto 6 kookiva opiBunuéve aoupwva ue to rpotoro EAOT EN
933-2, 1996 (DPwroypagio. and to Epyactipio Odomotiag tov EMII)

Eiwxova 5.5 To 4 televtaio kookive. apiQunuéve, coupmva ue to npotoro EAOT EN
933-2, 1996 (Pwroypagio oxo o Epyactipio Odoroiiog tov EMII)
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To {nroduevo amotéAecpo UG KOKKOUETPIKNG GVAAVLONG €lval 1 KOKKOUETPIKN
KOUTOAT, 1 omoio GVoYETI(EL TO TOGOGTO TOV JEPYOUEVOL VAIKOD amd KAbe KOGKIVO
LE TO aVTIGTOL(O AVOolyHa OTNG TOV KOoKIvov 6 mM. H dradwkasio viroloyiopod tov
TOGOGTOV TOV JEPYOUEVOL VAIKOD TTEPLYPAPETAL AVOALTIKA 6TO Tapdptnue |. Xtovg
nivokeg oL aKOAOVOOVV, avaypAPOVTOl LOVO TO. GTOLXEID TOV OTOLTOVVTOL Y10l TNV
xapaén e {ntodpevng Kapmoins. 'Etot, yio 1o vAko A, otov mivaka 5.1 avaypdeovtol
10 TpdTLIO PEYEDOG KADBE KOOKIVOV KOl TO OVTIGTOLYO TOGOGTO JEPYOUEVOL VAIKOD.
Avtd to 000 oTOLYEID TOPAYOLV TNV KOKKOUETPIKY] KOUTOAN otV €1Kova, 5.5, otnv
omoio. To péyebog tov KOoKvov Tomobeteitar oe AoyoplOuikn kiipoaxoa. Opoiwg
TPOKVTTEL Kot Yo, T Ostypato Tov e0apikadv vAukov B kot I'. Ta arotehéspota g
KOKKOUETPIKNG avALGoNG Tapovctalovtat 6Toug Tivakeg 5.2 Kot 5.3 kot o1 avticToly e
KOKKOUETPIKEG KAUTVUAEG TapovotdlovTotl oTig eikoves 5.6 kan 5.7.
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Iivaxag 5.1 AroteAéouoro e KOKKOUETPIKNGS OVOADGHS Y10, TO OELYUA TOD EDAPIKOD

vAikov A
T | Mo
VAoV (%)
63 100
40 100
31,5 90,5
16 62,8
8 39,6
4 27,6
2 20,2
1 14,5
0,5 10,6
0,063 0,9

100

80

60

40

Alepxopevo mocoato (%)

20

0,001 0,01 0,1

1
MéyeBog avolypatog onrg Kookivou (mm)

100

Eixova 5.6 Koxrxouetpixn koumdln dwofabuions yio to detyuo. tov edapikod viikod A
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Iivaxag 5.2 AroteAéouoto e KOKKOUETPIKNG OVOADONS Y10, TO OELYUA TOV EOOPIKOD

vAikov B
[Tpdtumo péyebog Aepowr,ud] HGCa

kooKvov (mm) oep KOHEVDY
VAoV (%)

63 100

40 100

31,5 91,9

16 69,6

8 46,5

4 35,1

2 26,9

1 19,7

0,5 14,3

0,063 1

100

80

60

40

Alepyopevo Mocootd (%)

20

0,001 0,01 0,1

1
MéeyeBog avolypartog onr¢ kookivou (mm)

100 100

100

Eiwxova 5.7 Kokrouetpixn kourvoin owafobuions yia to oeiyuo. tov e0opikot viikod B
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Iivakxag 5.3 Arnoteléouata TS KOKKOUETPIKNG AVAADOHS VIO, TO OELYUO. TOV EOOPIKOD

100

B [o2] [o]
o o o

Alepyopevo mooooto (%)

N
o

100 100
e

vdikoo I’
[Tpotumo péyebog Aepowr’ucn naco
KooKwvov (mm) OLEPYOUEVOD
vAkov (%)
63 100
40 100
31,5 92,6
16 72,5
8 55,3
4 38,6
2 28
1 20,1
0,5 14,5
0,063 0,7
92,6 ~
72,5
4
55,3 ~of
38,6
]
28
20,1 .
14,5 @
&
07
®
0,1 1 10

MéyeBog avolypartog onr¢ Kookivou (mm)

100

Eixova 5.8 Koxxouetpikn xournvin owofaluions yio. to deiyua tov edopixod viikovd I’
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5.2.2 Aok} cupmdkvmong

H doxyn ovumdkvoong mpaypotomombnke yww tov mTpocsdopicpud g Enpng
mokvoTNTOG KABe VAKOO o€ dedopévo mocootd vypaoiag. H dwdwocio g
CLUTVKVOONG £YIVE GOUP®VO UE TV Tpomomomuévn nébodo Proctor, akoilovbomvtog
T1g odnyieg tov EAOT EN 13286.02. Zopemva pe ovtd, 1 KOKKOUETPIKY OVOAVOT
kaBopiler T1¢ dnotdoelg g PATPOS, TOV TPOTO TPOETOOGIOG KOODS Kot TNV
TPOTEWVOUEVN GLVOMKY pdla Tov delypatog yio o axpipn amoteléopata. [a v
TOPOVGH TEPITTMOT], OTTOL Y10 OAO TOL VAIKA TO TOGOGTO TOV SEPYOUEVOD VAIKOVL OO
ta kéokva 63 mm, 31.5 mm kot 16 mm givar 100 %, 75-100 % ko <75 % avrtictoryo,
TO TPOTLTO TPOTEIVEL TN XPNOT THG UATPOC TOTOV B yror cuvolikn palo vikod 40 kg
Ko pdlo kéOe delypotog ion pe 6 kg.

210 £pyaoTplo, AdY®m ££01KOVOUNGNG YPOVOL Kot H100EGIUATNTAG DAKOV, 1| GUVOALKT|
nalo kéOe vAkov frov 15 kg kot n avtiotoym pala kébe deiypatog 5 Kg yio 3 doxipég
évavti 6, Tov Tpoteivouy 01 TPodraypaPEg. AKOUN, ypnopomodnke N witpa torov B
ue dqpetpo di = 0.1508 m, Hyog hy = 0.12 M kot GuVoAIKO gomTEPIKO OYKO V1 = 2.14
x 10 m® = 2142,17 ml, evé o kémavog siye nala 4.5 kg pe vyog nrdong hy = 457 mm.
2y ewova 5.9, anewkovilovrar 1 pqTpa pe to TopEUPAnpa cuvoedepnévo oty mAdka
Baong, Kabdg Kot 0 KOTOVOG Katd TNV Tpomomomuévn dokur Proctor.

Eixova 5.9 Awaraln doxyion kata ty doxyun courdxvoons. Edm paivovrar i
HITPO KO O KOTEOVOG OV YpHoyuomolnfnkay ato epyootipio (Pwtoypapio amo
70 Epyaotipio Odoroiiag tov EMII)
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2xeTikd pe ™ SdKacio, akolovOnOnKe avt oL TEPLYPAPETAL GTNV TOPAYPAPO
4.2.2. Apov N untpo ouvoEdnke e v TAdka Baong, LeTprOnke | GuVOAKT ToVg Hala,
n omoia givon ion pe M1 = 6486 gr. tn ocvvéyeln, cuvoédnke to TapEuPAnuo pe ™
UNTPa, GVOTNUO Tov ToTtobeT)Onke Tdvew oe o otabepn Pdon. To detypa and Kabe
VA avapelynke e TocoTNTA VEPOD, EMITLYYAVOVTAG TOGOGTO VYpasiog 6% yia ta
delypata tov vAkav A, B kot 6.5% yio ta dstypota tov viwov I'. ‘Enetta, pkpn
T0cOTNTA OEIYIATOC TOTOOETHONKE 5T UNTPO KOl CLUTVKVAOONKE e TOV KOTOVO. AVTO
TPOYLLOTOTOONKE TOGEG POPES, MOTE VO, CLUTVKVMOEL TO GHVOAO TOL detypatog Kdbe
VAMKOV. MeTd TN cuumdkvmon, Hetpnonke n cuvolkny palo TG UNTPOS, TG TAAKOG
Baong Kot Tov cupTLKVOEIEVOL VAKOD (M2). ETtot, vrodoyilovtal | puokn kot Enpn
TokvOTNTO KEOE LAIKOD, TOV £lvar Kot To CNTOVUEVO NG dlEPYATTG, OTMG TEPTYPAPETAL
ano 11g oyéoelg 5.1 — 5.3. Téhog, otovg mivaxeg 5.4 — 5.6, mopovcidlovtal To amoTeré-
OLOTO TG SOKIUNG KOl TV EEICMGEWMV.

My—Mq

Mélo tov cvpmukvopévou deiypatog: M3 = 1000 (kg) (5.1)

dvown TokvomTa: Py, = % (kg/m®) (5.2)
1

—_ . p

Enpn mokvotTo: Pg = ﬁ (kg/m?) (5.3)

IHivakxag 5.4 Arwoteiéouoro ooxiuns Proctor xar vwoloyiouod s <npng moxvotntog
y1o. 70 vVAIKO A

YAIKOA EEETAZOMENH YI'PAXIA W = 6%
AOKIMH M M2 M3 Pw P
(9n) (gn) (gr) (kg/m®)  (kg/m?)
1 6486,0  11646,6 5160,6 2409,1 22727
6486,0  11629,8 5143,8 2401,2 22653
3 6486,0 116404 5154,4 2406,2 2270

Ilivakag 5.5 Amoteiéouozo doxyuns Proctor xai vmwoloyiouod e Enpng mokvotyrog
yia to vAiko B

YAIKOB EZEETAZOMENH YI'PAXIA W = 6%
AOKIMH M1 M2 M3 Pw pd
(an) (an) (gr) (kg/m3)  (kg/m3)
6486,0 11577,6 5091,6 2376,8 2242,3
6486,0 11578,6 5092,6 2377,3 22427
6486,0 11576,4 5090,4 2376,3 2241,8

49



Iivakxag 5.6 Aroteiéouoro ooxiuns Proctor ko vwoloyiouod s Enpng moxvotntog
yio 70 VAo I”

YAIKOT EEETAZOMENH YIPAXIA W = 6.5%
AOKIMH M:1 Mo Ms pw (kg/m?) Pd
(gr) (9r) (9r) (kg/m®)
1 6486,0 115777 5091,7 2376,9 2231,8
2 64860  11616,8 5130,8 2395,1 2248,9
3 6486,0 115932 5107,2 2384,1 2238,6

Y k0Be TepinT®ON €600V VAIKOV, 01 TIUEG TNG UALOC TOL GUUTVKVOUEVOL OETYLLOTOG
M3 cuykAivouv peta&d toug. 'Etot, yia to €dagikd vAikd A, n pdlo Ms kopoaivetot amd
5143.8 éw¢ 5160.6 gr. ' 1o €dapucd vAkd B, mpoékvye 611  pdla M3z kopaiveton
ard 5090.4 éwc 5092.6 gr, evd, yuo to €609ikd VAKO I, mpoékvye 6Tt 1 palo Ms
Kopaiverar and 5091.7 éwg 5130.8 gr. Opoimg, ot TWES TOV TLKVOTHTOV GLYKAIVOLY
peta&y tove. ‘Etot, n puown mokvotnta tov vAkov A kvpoaiveton omd 2401.2 Ewg
2409.1 kg/m3. Axéun, o detypa 1 £xet ) péytot TR GUGIKHG TVKVOTNTAC, EVA TO
delypa 2 £xel TV EAQIGTN T QUGTKNG TUKVOTNTOC. [0 TO £801p1Kd VAIKO B, 1 puoikn
ToKkvOTHTA Kopaiveton amd 2376.3 wg 2377.3 kg/m3, evéd 1o Ssiypa 2 kat 3 éxovv )
HEYIOTN Kol TNV €AAYLOTN QLGIKN TLUKVOTNTO avTicTotya. [ to €daPikd vAKO I, 1
PLGIKY TLKVOTNTA KVpoiveton amd 2376.9 éoc 2395.1 kg/m?, evéd to deiypa 1 wou 2
EYOVV TN HEYLOTN KOl TNV EAQYIOTY] QLGIKY TLKVOTNTA avticTotya. g mpog v Enpn
TLKVOTNTA, 01 TIHEG TopoLGLdlovy Tapdpota oakvuaven. Etot, n Enpn mokvotnta tov
VAo A kvpoiveton omd 2265.3 éoc 2272.7 kg/m®. Axoun, to dsiypa 1 €1 péytom
TN ENpng TukvoTNTaS, EVO TO Ogtypa 2 £yl TNV eAdyotn T ENpng mukvotntog. [a
10 £da(1Kd VAKO B, 1 Enpn mokvotnta kopaiveton amd 2241.8 o 2242.7 kg/m3, evd
10 dOetypa 2 ko 3 €xovv tn PEYIoTN KoL TV Aot ENpn mokvotta avtictowya. [a
10 £dapucd VAKO I, n Enpry mukvoTnTa kopaivetat omd 2231.8 og 2248.9 kg/m3, evé
10 detypa 1 ko 2 éxovv ) péylom Kot tnv eEAAIoTn ENpn TuKVOTNTA OVTIGTOLYOL.

5.2.3 Aoxy CBR

H doxun @épovoag wavomrag CBR éywve odupmva pe Tig mpodioypoa@éc tov
npotvmov EAOT EN 13286-47. Zto epyactiplo, akolovdndnke n dadikacio mov
TEPLYPAPETAL GTO KEPAAMLO 4 Kot TparypatomoOnkoy cuvoAlkd 9 dokipéc, dniadn 3
doKUES Yo kGOe VA A, B kau I'. T T1g 3 dokipég ypnoiponombnkay 3 S1opopetika
detypota kdBe vAKoV. 1o téhog kdbe doKiung, mpoékvyav (evyn optiov emPBoANG
(KN) kot tapapopemone (mm) Adyw g dieicdvong. Ta {evyn owtd amotvndvovtal g
&va O1Ay PO, DOTE VO TPOKVWYEL 1) GYETIKN KOUTUAN Y10 TOV TPocdloptopd tov CBR.
Y10 moapdptua I, tapovcsidlovion evoeiktikd ta amoteléopota amd v 1M dokiun Tov
delypoTog £0apkol VAIKOD A.
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6 ANAAYXEIX - AITIOTEAEXEMATA

6.1 XUyKpLoN KOKKOUETPLOG

v ewoévo 6.1, amewkoviloviol GLYKPITIKE Ol KOKKOUETPIKEG KOUTOAES Yo TOL
delypata tov Tpldv edapikdv vAkov A, B kot I'. Onwg mapoatmpeital, ot tpeic
KOUTTOAEG £0VV TOPOLOLL LOPON HE UIKPEG OMOKAIGELG. TNV apyT], 0VOADOVTOS KOTA
@Bivovoa celpd T0 TOGOGTA TOV JSEPYOUEVOL LAKOD, Ol KOUTOAEG eivar opllovTieG,
dNAdvovtag TV omovsio VAIKOD pe dtapetpo D > 40 mm, onAadr| ta xovopd yorikio
KO TIG KPOKAAES. 2T CUVEXELN, Ol KAUTOAEG TOPOLGLALovV amdTouT KAion, N omoia
elvatl mo évtovn oty MEPINTMOOTN TOL £d0PKOD VAIKOV A, evd 1 KAlon Tovg GTO
TEAEVTOHO KOUWUATL EVOL TTO OUOAT. TO GOUVOAD NG, M| Katavoun Tov VAkov I deiyvel
TLO OLOAY] CLUYKPITIKA LE TIG KOTOVOWES TV VAMKOV A kot B. Avtifeta, ot kapmoleg
tov A kot B gpgaviCouv évrovn koldtnta, mov mhavov onuaivel 6tt amovstalovy
KOO0 EVOLAUESH KAAGHATO DALKOD, aKOUT Kol € LIKPO TOGO0TO, VM 0G0 deE10TEPQL
Bpioketor N KOUTOAT, TOGO TEPIGGATEPO YOVOIPOKOKKO VAIKO TEPLEYETOL GTO OEIYLLAL.
Emumiéov, cOpemva pe 1o 0p1o peyebdv tov edapikdv vAIKOV, Ta deiypata tov A, B
kot I amotelovvron kot KOplo Adyo amd dppovg Ko PETpia yoAikia, pe To ATTOKOKKO
VAMKO (ielc, apytlol) va amoterel mepimov to 1 % g cvvolkng palag ywo kdébe
TEPIMTOON. ZVVETMOC, TO £00PIKO VAKO I givan kadvtepa dofadcpévo and ta A kot
B kot avoapévetor va €yel KOADTEPT UNYOVIKT] CUUTEPIPOPE, EVA TO OELYHOTO TMOV
VAoV A ko B mepiéyovv meptocdtEPO YOVIPOKOKKO VAIKO.
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80

60 /
m /4

20

Alepyodpevo mocoaoto (%)

0,001 0,01 0,1 1 10 100
MéyeBog avolypdtog onic Kookivou (mm)
——A —e—B r

Eixova 6.1 Kokrxouetpixn kourvoin owafobuions yio to oeiyuo. twv e0opikmy
vlikwov A, B, I
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6.2 AmoteléopnoTa SOKIPUNG CUUTVKVMOTG

2tov mivaka 6.1, avaypdagovtal, Kotd cepd epeavions, N Lalo TmV GUUTVKVOUEVEOV
vamkov A, B, T', 1 pvown kot 1 ENpn TokvotTto ToVug, 01 0moieg TPoEKLYaV ard TO
HEGO PO TOV OTOTELEGULATOV TNE SOKIUNG GLUTVKV®ONG (kepdiato 5.2.2). H péla tov
CUUTVKVOUEVOL Oetypartog etvar 5152.9, 5091.5 kar 5109.9 gr yua kéBe vAKd A, B kon
I' avtiotoryo. Emiong, n puowm mokvotnta tov vikov A, B ko I etvar 2405.5, 2376.8
ko 2385.4 kg/m? avtictorya.

IHivakag 6.1 Ot tedixég Tuég e udlog twv ooumvkvouévav vlikov A,B,T,
KaBw¢ Kal ™S UOIKNG Kol CHPRE TUKVOTHTOS TOVS

YAIKO M3 (gr) pw (kg/m3)  pg (kg/md)

A 5152,9 2405,5 2269,3
B 5091,5 2376,8 2242,3
r 5109,9 2385,4 2239,8

Yyetikd pe v Enpr mukvotTo, OTMG TOPATNPEITAL, 0L OLPOPES HETOED TOV TYLDV
elvanl oyetikd pikpéc. Avtd pmopet va eEnynbel and 1o yeyovdg OTL T TPidt LAIKA
CLUTLKVOOINKAV YOOV BTNV 10100 TIUY| TG TEPLEKTIKOTNTAG GE LYPAUGio, ONANON WA =
Wg = 6% ka1 Wr = 6.5%, evd Kol | KOKKOUETPIKT] KATAVOUT TOLG givorl mopdpoto, [
OLTH TOL LAKOV A va amokAIvEL TEPIoGOTEPO amd TIC AALES 000. 'ETot, Yo Ta €d0p1Ka
vhkd B ko T, n Enpn mokvomta sivar mepimov 2240 kg/me, evd yua 10 vAKO A,
omoUTEITOL PEYOADTEPT] TUKVOTNTO GUUTVKVOGTC He TN Tepimov 2270 kg/m®,

6.3 AmoteléopaTO OOKIUNG KOALPOPVIOKOD OEIKTT QPEPOVOUG
IKOVOTNTOG

e Kabe duaypappo, n KopmvAn CBR esivol n mpoceyylotiky KoUmOAN TV cTotyeimv
OV OMOTVTAOVOVTOL. X€ OAEG TIG OOKWEG, 1M KoAOTEPN TPocEyylon mponibe amod
ToAvevLpIKY e&icmon 5% Babpov pe cuvieleoT Tpocdlopiopod R > 0.99. Akodun,
o€ Kapio KopmoAn, oev arortiinke 610pBwon Aoyw Koilov apytkoy TUAUATOG, OTMG
npoPArémeTar omd Tig TPodaypapic. TELOG, oe OAES TIC SOKIUES, AVATPOCAUPUOCTNKE N
UNoEVIK  UETPNON, TPOKEWEVOL 1 KOUTOAN Vo  TPOcEYYyioel KOAOTEPA TO
ATOTEAEGLOTO TOV SOKIU®V, Omwg eEnyeitan oto mapaptnua 1. ‘Etot, yio 1o edapikd
VAo A, ot kapmvieg CBR mapovcidlovtal otic eikoveg 6.2 — 6.4 yuo kabe pia amd Tig
tpeic dokpég. TIave oe avTég, onuUE®VOVTOL PE KITpva Kot TOpTOKOAL BEAN Ot TIHéS
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oL poptiov entorrg (KN) yia dieicdvon 2.5 kot 5 mm avtiotorya. AKOuN, 6TV EIKOVOL
6.5, mapovcialovtat o1 KOUTOAES TV TPUDY OOKIUADV GUYKPLITIKA.
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Eixova 6.2 KourdAn dieicovons - poptiov exPorns Oelyuatog e0opixod
viikov A, 1" dokiun
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Eixova 6.3 Koumdln oieioovons - poptiov emiffolng Oeiyuotos edopikod
vAikov A, 2" doxiun
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Eixova 6.4 Kourdin digicovons - poptiov exPorns Oelyuatog e0opixod
vdikov A, 3" dokiun

®optio emtpoinic (kN)
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Eixova 6.5 KourdAn digicovons - poptiov emPorns oelyuatog edopixod
vAIKOD A yio 0AES TIC DOKIUES
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SOuQpova pe TV ekova, 6.5, yia o €0apKO LAKO A, mapotnpeitonr 0Tt o1 KaumOAEG
Eyovv mapdpole Kupt poper. Q¢ mpog ta. Levyn TV TUOV, gpeavilovy GYETIKA
HEYAAN dtoomopd pe To. eopTia EXPOANG Yo dieicdvon 2.5 mm va kvpoaivoviot omd
0.72 —1.92 kN ka1 yio 5 mm va kopaivovtor oo 1.18 — 2.55 KN avtictolyo 610 cuvoro
TOV SoKIU®V. XN 3" oK, TOPUTNPEITOL GYETIKA UEYOAN TOPAUOPP®OT AOY® TNG
dteiodvong, Otav emPdrrieton  pkpd @optio, mov mBavotata oeeiletonl  og
OVOLLOLOHOPPio. TNG KOKKOUETPIOG TOL piypatog. Avtifeto, ot UEYloteg TYES TOV
QOPTIOV EMPOANG TPOKVTTOVY OO TO, ATOTEAEGLATA. TNG OOKIUNG 0TO piyua 2. Emiong,
wopoatnpeitatl 0Tt 1 dStopopd LETAED TV POPTiV eMPOANG Yo dieicdvon 2.5 kot S mm
gtvar g taéng tov 0,5 KN og dheg TIc doKpEC.

Avtictoya, Yo 10 €6a9ikd VAKO B, mpoékvyay ot kapmdres mov amekovilovtal oTIC
ewoveg 6.6 — 6.9. Ao v ewdva 6.9, mopatnpeitor OTL 01 KAPTOAES EYOVV TOPOLOLN
HOPON HETAED TOVG e KUPTO SN . Q¢ TPog T LEVYT TV TYLMV, O TIHES TV SOKIUMV
2 ka1 3 oVYKAIVOVY, OTTMOG ATMOJEIKVIETOL KOl amd TIG TWES Yo dieiodvon 2.5 mm, ot
onoieg givar 1.40 xar 1.46 KN yia 11 600 dokipég avtiotoryo. £10 6OVOAD TOVG, Ta.
eoptia emPoing yio dieicdvon 2.5 mm kvpaivovtor arnd 1.00 — 1.46 kKN kot yioo 5 mm
kopaivovtor oo 1.70 — 2.38 KN avtiotorya. I'evikd, ot pukpdtepeg TinéG ota poptiol
emPoAng evromilovtar 61t dokiun 1, evd o1 Héyotes TIég oTIC SoKIUES 2 Ko 3.
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Eixova 6.6 Kaurvin digicovons - poptiov exPfoing deiyuatog edopixod
viikod B, 1" doxyun
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®optio emPolnc (kN)

®optio emBoAng (kN)
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Eixova 6.7 Koumodn dieioovons - poptiov exifoing OEIyuoTos e00piko
vAikov B, 2" dokiun
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Eixova 6.8 Kaurvin digicovons - poptiov emPfoing deiyuatog edopixod
vAikov B, 3" doxiun
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Eixova 6.9 Kaurvin dicicovons - poptiov emPfoing deiyuatog edopixod
vAIKOD B y1a 04eg TG doKIUES

Téhog, otig ewcoveg 6.10 — 6.13, mapovstaloviot To ATOTEAEGLOTO TOV TPOEKLYOV Y10
10 delypa Tov £6aPkov VAoV I'. Ao v eikdva 6.13, Tapatnpeitot OTL 01 KOUTOAES
£YOUV TOPOUOLD. LOPPT UETOED TOLG LE KLPTO GYNMO. XTO GUVOAD TOVS, TO. POPTIN
emPoAnc Yo dieicdvon 2.5 mm kvpaivovtar omd 1.75 — 2.05 KN kot yio 5 mm
Kopaivovtor amd 2.65 — 3.28 KN avrtictoya. Ot kaumdreg tov dokudv 1 kot 2
TonTi{ovTaL, YEYOVOS OV OMOJEIKVOETOL KOl OO Tr GUYKAGON TOV QOPTIOV EMPOANG
v dteiodvon 2.5 mm, dnradny 1,95 kar 2,05 KN avtictoyya yio kabe dokur. Ievikd,
o1 LKpOTEPES TYWEG oTa PopTio eMPoAng evromilovtatl otn doKun 3, EVAD Ol UEYIGTES
TIWES 6TN SOKIUN 2. AKOUN, OTIG LETPNOELG amd TNV 2™ dOKIUY, TAPOTNPELTAL ACVVEYELL
oTNV TEPLOYN TOV TIUADV digiodvuong yOpw amd ta 2.5 mm.
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Qoprio emiPorng (kN)

Moptio emPolrig (kN)
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Eiwxova 6.10 Kaurdln digicovons - poptiov emifoing oeiypuorog e0opikod
viikov I, 1" dorxyun
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Eiwxova 6.11 Kourvin o1eiocovons - poptiov emifoing Oiyuatog e00pikod
vdikov I, 2" doryun
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Eiwxova 6.12 Kaurdln digicovons - poptiov emifoing oeiyporog e00pikod
viikov I, 3" doryun
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Yxetikd pe v tyun tov CBR, amd v e€aydpevn Kapmoin kabe dokiung, Ppédnkav
T PopTtia EMPOANC TOL OVTIGTOLYOVV G€ dieicdvon eufdrov 2.5 Kot 5 mm avtictoya.
Ot Tég tov deiktn CBR vrmoloyiotnkav, ypnoipomoiwvrog v e&icoon 4.1, ue
npotuno emParidpevo eoptio Pt = 13.2 KN kot Pt = 20 kKN avtiotorya. ‘Etot, 1
eElowon 4.1 petatpénetan otig e€lomoelg 6.1 kot 6.2 yua deiodvon euPorov 2.5 kat 5
mm avticToyo.

@oprtio emtfolig (kN)
CBR =
2.5mm 132 kN

x 100 (6.1)

CBRs,,, = £22° Z‘i;’fﬁ“km x 100 (6.2)

H i tov deiktn CBR yia ka0 dokiun mpokimtel wgn péytom and t1g dvo, CBR2 smm
kot CBRsmm, evod 1 tedikn tyun tov deiktn CBR yia kd6g vAo Ba mpokvyel wg pécog
OpOG TOV PEYIGTOV TILAOV ot T1G 3 doKIUES. ZTov Tivaka 6.2, avaypdeovtal To gopTia
emPBoing yio kdbe doxyun TV TPV d0PK®Y VAMKOV A, B xot I', evd otov mivaka
6.3, mapovsialovtot ot avtiotoryeg TéG Tov CBR Ko 1 telikn Ty Tov CBR yia k6Oe
VAKO. Ot TeMKEC TIHEG TOV OETKTN OTPOYYLAOTO0VVTAL 6T0 TANGIEGTEPO 0.5.

ITivaxags 6.2 @optio emifolns (KN) yia dicioovon 2.5 kar 5 mm avtiotoryo oe 6.0 ta
eoapixa viiko A, B kou I’

YAIKO A B r

AOKIMH | 25mm 5mm 25mm 5mm 2,5mm 5mm
1 0,91 1,49 1 1,7 1,95 3,1
2 1,92 2,55 1,42 2,3 2,03 3,28
3 0,72 1,18 1,46 2,38 1,75 2,65

Iivaxas 6.3 Tyéc CBR (%) yio digicovon 2.5 kor 5 mm oe ola ta edagiko. viika A, B

wou I’
YAIKO A B r
AOKIMH ([ 25mm 5mm 25mm 5mm 25mm 5mm
1 6,89 7,45 7,58 8,5 14,77 15,5
2 14,55 12,75 10,76 11,5 15,38 16,4
3 5,45 5,9 11,06 11,9 13,26 13,25
TEAIKH
TIMH CBR e L =
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Yopeova pe tov mwivaxko 6.3, yuo ta delypato Tov €30PIKOD VAIKOV A, ot TIHES KL-
naivovtot yo dieiodvon 2.5 mm and 5.45 — 14.55 % ko yioo 5 mm and 5.90 — 12.75 %
avtioToyo 610 GUVOAO TV doklpuav. Ot péytoteg Tég evromiCovran kot 6Tig 600
mepmTMOGELS dteiodvuong (2.5 mm kot 5 mm), e To HEGO OPO KOl TNV TEALKN TN TOV
deiktn CBR va mpoxvmtel 9.5 % pe tomikn amdkiion ion pe 2.99 %. o ta deiypata
oV €daPKov VAKoV B, ot Tiuég kopaivovtan yuo dieicdvon 2.5 mm and 7.58 — 11.06
% xotyioo 5 mm and 8.50 — 11.90 % avtictorya 610 6hHvoAo TmV dokipdv. Ot HéyloTes
TIES evTomilovTon 6 aVTEG TOL AVTIGTOYOVV G€ Oteioduon 5 mm. O pésog 6pog Tovg
Kat, apa, 1 tehkn T Tov deiktn CBR wovton pe 10.5 %, evd 1 tomikn amdxkiion
etvar iom pe 1.55 %. I'a ta detypota tov €dapikod vAkov I', o1 Tipég Kupaivovtat yio
delodvon 2.5 mm amd 14.77 — 15.38 % kot yioo 5 mm amd 13.25 — 15.50 % avrictoya
0T0 GUVOAO T®V doKI®V. Ot péyioteg Tipég eviomifovtotl 6€ aVTES TOL AVTIGTOLOVV GE
delodvon 5 mm, pe to péco O6po kot v teAkn i CBR va mpoxdmter 15.0 % pe
Tomikn andkAon ton pe 1.32 %.

O péyoteg tipég tov deiktn CBR yuo kdbe viwkd A, B, I' 610 60voAO TV dOKIU®V
anetkovilovtal GLYKPITIKA 6TV €1KOVa 6.14, eV ONIEUOVOVTOL KO 01 TEAIKES TIHES Yo
KaOe LAIKO. AkOun, oy gwova 6.15, ot Tipég Tov delktn CBR, mov dnAdvouv
QEPOVCO KOVOTNTA TMV eEeTalOpEVOV €30PIKAOV VAIK®OV, &xovv tomofetnBel oe
CLYKPITIKO Stdypappo. Ztnv 1010 €1KOVO, CNUEUDVETOL 1) TUTIKY OTOKAIOT TV
anotelecpdTov v dokipumv CBR.

N g Iy
BNWRUO N ®

$ 10 1

o

: m2
m3
® CBR

OR NWRUIONOWW

A B r

Aokipég 1 €we 3 yua ta edadikd VA A, B, T

Eiwxova 6.14 Méyiores tiués oo CBR (%) mov mposkoyoav amo tig 3 dokiués twv
eoapikwv viikov A, B, I’
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Eixova 6.15 Tiun ocirrn CBR yio k6Oe edopino viiko A, B ka1 I ue v avtiotoiyn
TOTTIKY OTOKALoN

JUYKPITIKG, T0 £d0pkd VAKO I mapovoidlel Tig peyolvtepes tipég tov deiktn CBR
070 GUVOAD TV dOKIUAV. Avtifeta, To £00Q1IKO VAIKO A Tapovctdlel TIg KpPOTEPES
Tipéc. Emiong, oty mepintwon tov 3apikod VAIKOL A, ot TiéG Tov deiktn CBR tov
detypatov 1 kou 3 dwpépovv mhve and 50% cuyKpITIKA e avTy Tov detypotog 2.
Avtifeta, yio ta edagikd viukd B kot I, o deiktng CBR otig 3 doxipég ovykhiivet. To
yeyovog antd e€nyel Kal m TLTIKY amdkAon mov amewoviletar oty eikéva 6.15.
Andaodn, 1 T TG Y10l TO MOTEAECUOTO TOV SOKIUMV TOV LAIKOV A givon OumAdotla og
oyxéon pe avtn tov vAkov B kot T, vmoonidvovtog peydAn dlaemopd TV TILOV.
YVVoAKd, yuo Tig TeEMKEG TIHéG Tov deiktn CBR, 1oyvel  avicdtra CBRa < CBRp <
CBRr.

[Tototikd, N peydin dwuomopd TV Tu®v tov deiktn CBR yia to vAkd A cuverdyetol
otL, mBavov, Ta 3 detypata £xovv S1POPETIKY GVGTOCT] Kol KOKKOUETPIKT] KOTOVOUT.
‘Eto1, 0 pécog 0pog oev elvarl a&ldmotog o¢ TPog T PEPOLGA TKAVATNTO TOV VAIKOD.
Av16 pmopet va emPBeParmbet Ko amd T yeyovoc 6T, ot péyioteg Tiuég tov deiktn CBR
Yo TG TPELG OOKIUES AVOAOYOUV GE OVO SLAPOPETIKOVS TOTOVS PEPOVGAG IKAVOTNTAGS,
®IE 1 ko1 OIE 2, oOppova pe tig 0dnyieg yia T SIOUOPP®ON NG GTPMOCNG E0pUCNGC.
Avrtifeta, to €dapikd vAwkd B kot I' avikovv, cuvoAikd, otnv katnyopio ®IE 2.
SOUTEPACUATIKG, TO €00PIKO VAIKO [ avapévetor vo €xel v KOADTEPT UNYAVIKY|
CLUTEPLPOPE KO TIG AMYOTEPEG KATOOKEVOGTIKES OLTOLTIOELS.
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7 XYI'KPITIKEX ANAAYXEIX

7.1 Ymolhoyiopog PETPOV ELAGTIKNG TAPUNOPPOCTG

Onwg &xel avagepbel, To pétpo ehactikng mapapdpewons Mr eivor 1 TapdpeTpog N
omoio. eKPPALEL TN GEPOVGO KAVOTNTO TMOV EG0PIKOV VAK®V KOl YPNCULOTOLEITOL
TAEOV OTOV GYEOOCUO TOV 000CGTPOUATOV. APKETEG (QOPEG, O EPYUCTNPLOKOG
TPOGOIOPICUOGC TNG TOPAUETPOV OV &lvarl eP1kTOg, kabmg eivor por ypovoBopa
dwdkacio pe vynAd koctog. 'Etot, ypnoiponolovvral EUIesot TpOToL TPOGIHOPIGHOD
00 MR, 6mwg eivol ol ToPAPETPIKEG OXEGEIS. L€ AVTN TNV TEPITTOGN, N PEPOVOA
wavomta Tov eEetalduevav €0aPKav vAMkav Bo mpocsdiopiotel péoa amd Tig
TAPOUETPIKEG GYECELS TOL GLVOEOLVY T0 MR pe Tov deiktn pépovcag tkavotntag CBR.
Metd and avalrtnon e Piproypapucés avapopés (PAéne Kepdiaio 3), ot kuprdtepeg
e&lomoelg vroroyopob Tov Mr oe MPa cuvoyilovtat otov mivaxa 7.1.

Iivaxag 7.1 BifjAioypagikn avookomnon yLo. T GOCYETION TOV UETPOD EAATTIKNG
ropoudoppwans Mr ko kodipopvikod oeikty pépovoag ikavotyrog CBR

XXEXH Mr - CBR

Heukelom and Foster (1960) Mgz (MPa) = 10.8 x CBR
Heukelom and Klomp (1962) Mr(MPa) = 10 x CBR
Green and Hall (1975) Mg(MPa) = 37.3 x CBR®7?
Paterson et al (1978) Mgr(MPa) = 20.7 x CBR6>
Powel et al (1984) Mg(MPa) = 17.6 x CBR%®*
Hopkins et al (1991) Mgr(MPa) = 17.9 x CBR*87*

Epapuodlovtag tig oyéoelg tov mivaka 7.1, mpocdiopiletor 10 HETPO EAAGTIKNG
TAPAUOPOOOTG TOV £d0PIKOV VAK®V A, B kot I, o omoia eEetdotnkay epyactnplokd
070 TAAIG10 TNG TaPoVcaG IIMAOUATIKNG epyacioc. Qg deiktng CBR kd0e vAukon, Oa
YPNOLOTOB0VV 01 TYHEG TTOL TPOEKLYAY 0t TO EpyacTnplo, OnAadn CBRa = 9.50 %,
CBRg =10.50 % xouw CBRr = 15.00 %. 'Eto1, otov mwivaka 7.2, avaypdeovTot ot TYHES
™G TopapéTpov MR yio KaBe vVAIKS Ko Yo ke Pipioypapikn oxéon Mg — CBR.
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Ilivaxag 7.2 Yroloyiouog uétpoo elaotikng mopouoppwons oe MPa. Or tiuég
avaypapovral katd plivovoa oeipa.

A B r
Green and Hall (1975) 184 198 255
Hopkins et al (1991) 128 139 190
Heukelom and Foster (1960) 103 113 162
Heukelom and Klomp (1962) 95 105 150
Paterson et al (1978) 89 95 120
Powel et al (1984) 74 79 100

IMa k60e VAKO, T0 PETPO EAAGTIKNG TOPAUOPPOOTG TAPOVGIALEL LEYAAO EVPOC TILDV,
KaOdS avtd vroroyiletatl péca omd TIC TAPAUETPIKES OYECELS TOL Tivaka 7.1. 'Etot, yia
70 €30p1KO VAKO A, 10 MR kvpaivetatl and 74 émg 184 MPa. I'a to €da@ikd viko B,
t0 MR xopaivetor amd 79 éog 198 MPa, evo yia to €6agikd viko I', 1o Mg kopaivetat
a6 100 émg 255 MPa. Ze 6ha ta VAKE, Ol TIWES TG TAPUUETPOV A0 TIG GYEGELS TMV
Heukelom ka1 Foster koauw Heukelom kot Klomp cuykdivouy, evéd ot peyaidtepeg kot ot
LKPOTEPEG TIUEG TPOKVTTOLV ad TN oyéon twv Green ko Hall (1975) ko Powell et al
(1984) avtictorya. Xt ewdveg 7.1 €mog 7.3, amewoviloviar CULYKPUTIKA TO
amoTeEAEGUOTO TOV Tivake 7.2 yio Ka0e €60@IKO LAIKO. e ovTéG, ivol EUQavig 1
LEYAAN SLOOTOPE TOV ATOTEAEGUATOV.

20

180
160
140
& 120
=
= 1
oc
=
A0
[
a0
i}
0
B Grean and Hall (1975) B Hopkins et al (1991) B Heukelom and Foster | 1960)
& Heukelom and Klomp (1962) m Paterson et al (1978) B Powel et al (1984)

Eiwxova 7.1 Métpo elaotikng mapopoppmons tov e00pikod viAtkod A adupwmvo, ue
¢ ayéoeig Mr - CBR ¢ Siflioypagiog

64



P}

1RO
160
140
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=
= 1o
b=
80
&0
40
20
0
m Green and Hall {1975) W Hopkins et al {1991} B Heukelom and Foster (1960)
B Heukelom and Klomp (1962) m Paterson et al [1978) u Powel et al (1984)

Ewova 7.2 Métpo eAaotikng Topopoppmaons tov e00pikod viikod B odupwva. ue tig
oyxéoeig Mr - CBR ¢ fiflioypopiog

280
260

240
220
200
o 180
o
S 160
= 10
=
120
100
80
60
40
20
0
m Green and Hall (1975) W Hopkins et al (1991) m Heukelom and Foster (1960)
m Heukelom and Klomp (1962) m Paterson et al (1978) m Powel et al (1984)

Eixova 7.3 Métpo elaotikng mopopoppmons tov edagikod viikod B ocbupwva ue tig
oyéoeis Mr - CBR ¢ piflioypagioc

I'evikd, ol meprocdTEpEG OYECELS Elval EQOPUOCIUIES Y10, OPYIADON KO OPYIAOOULMON
€00pN, ONANON Yo GYETIKA AemTOKOKKO LAMKO, pe eEaipeon 1t oyéon 7.1. Avtod
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onupaivel 6Tt Tavov o1 TipéG Tov MR dev eivat avTITPOSOTEVTIKES, KUPIME Y10 TOL VAIKA
A xor B, a@ob to vAkd ' glval mo AENTTOKOKKO GUUQ®VO, UE TO OTTOTEAEGLLOTO TNG
KOKKOUETPIKAG avaivong. Akoun, dedopévov ot n oyéon tov Heukelom xon Foster
(1960) epapuoletar yio d1dpopovg TOTOLS VAKAOV pe deiktn CBR amd 2 ¢wg 200 %,
umopel va emmbel 0T etvan KatdAANAN yia ta vAwkd A, B, T' kot ot tipéc tov Mr mov
TPOEKLY OV UTOPOVV Vo BempnBovV 0E10mIoTEC. ATTO TNV GAAN TAEVPAE, Ol GYECELS TV
Heukelom xou Klomp (1962), Green kou Hall (1975), Powell (1984) ko Hopkins (1991)
elval KatdAANAEC Yoo VAIKE pe younAd osiktn CBR, dnAadn g taénG KkpoOTEPNS TOL
10 %, mov onpaivel 6tL, Yo ta VAkd B xon I, ta amotedéopota dev gival amoAdTeg
EVOEIKTIKA NG @épovcag wavotrags. [lapd tadta, yi tov okond ¢ mapodoog
dmlopatikng epyosiog, epappoloviar OAEG ot oxEcels TPOsdopicod Tov Mg pHécm
CBR, ot onoieg evtomiotnkay otn 61e0vr| BipAtoypapia, yio ke eEetaldpevo £0apikd
VAKO.

7.2 OepnTIKOS 6YEOLUGUOS EVKUUTTOV 000GTPONATOS

SOpeova pe TG apyés oxedoHoD TOV 000CTPOUATOV, 1 PEPOVOH IKOVOTNTO TNG
otpmong €dpaons Kabopilel Ta mAYN TOV AVOTEPOV GTPOCEDV €VOC EVKOUTTOV
000GTPOUATOG, ONANOYT] TOV OCPUATIKOV CTPOGEMY Kot NG Pdong/vmdPaong. g
delkNg PEPOLCAG KOVATNTOG YPNOCLUOTOIEITOL TO UETPO EAOGTIKNG TOPOUUOPPOCNG.
[MapdAinia, aroarteitor vo tpocopotmbel KatdAANAQ 1 KOTOUGKELAGTIKY] O1ATOEN TOV
000CTPOUOTOS O©E€ U0  OTAOVGTEPN HOPON. YTapyovv Tpelc Kvplol  TOTOL
TPOGOUOIDUOTOS: 2 CTPMOGEMY, 3 GTPAOCEMY Kol 4 GUVOMK®OV GTPOGE®V, Ol 0TOi0l
ocvvoyilovton otny gwova 7.4.

ACQaATIKEG OTPLIOEIG

AopalTIKES OTPUITEIS

Ac@aATIKEG OTPUITEIG

_‘ | |]l | ‘_| ‘ |]l ‘ ZTpWon aoUvEETWY UMKWY
===
—|| === =I=1=0E
=== =TT gl
=I=T=]=] ] T

IewTexVIKn uTToSopr \‘ | |E‘ | ‘ | | ‘:I | ‘IE |_| | ‘_‘ | I_I | ‘_|

Y1mopaon améd acuvdeTa ukika

=1 —ll
Ziptoon £Bpaong _|||_ |H ||| H|_

Z'rpm(m sznang

2TATIKG TTPOTUTTO 2 OTPWOEWV ZTATIKO TIPOTUTTO 3 OTPWOEWY ZTATIKO TTPOTUTTO 4 OTPWOEWY

Eixova 7.4 Xtatiko mpotoma uEAETNS EDKOUTTOD 000TTPOUATOS

H npd nepintmon amotelel TV MO ATAOVGTELUEVT, KOTE TNV OTOI0 Ol OCPAATIKES
OTPAGELS OMOTEAOVV TO TPAOTO GTPOUN TNG OOUNG, €vd 1M Pdorm kot n vrdPaon

66



OamOTEAODV UEPOC TNG OTPMONG £0POONG OMOTEAMVTING £VOL VIO OEVTEPO GTPMOUO
(yeoteyvikn vrodoun). Katd m debtepn mepintmon, 1 mowdtta g PAons Kot g
voPaong Bempeitar Tapopota. ‘E1ot, 10 mpocopoiopa amotereiton amd TV acQUATIKN
OTPMOT), TN OTPMOOCY] TOV AGVVOET®V LAIKGOV (Bdon Kot vwofaocr) Kot T oTpmon
éopaong. Katd tv tpitn nepintwon, Oewpodvion 4 SlopopeTIKES CTPMOGELS, Ol OTOIES
TEPAOUPAVOVY TN GTPMOOCT TNG AGPAATOV, TN OTPMOON TNG PAONS, T OTPOGN NG
VTOPAONG KAl TN GTPAOGCT TOL €0GPOVG. L& OAOVG TOLG TUTTOVG TPOGOUOIMUOTOG, Ol
OTPMOELS VL TEMEPACUEVOD TAYOVG Kol OTEIP®V O1OTAGE®Y KOTA TNV 0p1lovTio
€vvola, EKTOC OO TN GTPMOOT) TOV €0GPOVS, 1) OOl EYEL AMEPES OLUOTACELS TPOS OAES
T1G d1eVBVVoELS.

210 TAaio10 TNG TOPOLGOS STAMUATIKNG epyaciac, Oa egetaotel 1 d0oTOGI0AGYNON
™G EVOTOMUEVNC OTPDONS Pdonc/vmofacng 060GTPOUOTOC Omd aGVVIETO VAKO. ¢
oTOTIKO Tpocopoiopa, Oa ypnowwomombel avTd TOV TPIOV OCTPOCEWDYV, OTMC
napovstaletal oV ekoOva 7.5. AkOuN, 6TV €1KOGVO GTUELOVOVTOL 0L GLUBOAGHOT Yo
TO HETPO. EAACTIKOTNTOG TNG OTPOONG TV 0oLVIET®V VAKOV (E2) kot g otpmdong
£6paong (Es), kabmg kot 0 mhyog g evoldpeong otpdong ho.

ACQaATIKEG OTPUIOEIG

2TpWan aoUVIETWY UAIKWY

E,

E3 Z1pwaorn £dpaong

Eixova 7.5 [potomo tpiav otpmoemy Yo GYeOL0.UO
EVKOUTTOD 000TTPWOUATOS

Koatd to oyedoopd, coppova pe tn oiebvn eumepio, to HETPO EAACTIKOTNTOS TOV
OTPMOEMV A0 AGHVOETO VAMKA OYETILETOL PLE TO UETPO EAAGTIKOTNTOC TNG VITOKEIUEVIC
oTpM®ONG, ONANON NG oTp®ong Tov €ddpovs. ‘Etol, omv mepimtoon evig
000GTPOLOTOG TPUDYV GTPDOGEMV, 1| GLOYETION OVTH eKEPAleTon pe v e&icmon 7.1.

E, =k x E; [MPa] (7.2)

omov Ez etvar 10 péTpo eAaoTIKOTNTAG TG OTPAOONS 0md acLVOETO VAIKA, E3 givat to
LETPO EAACTIKOTNTOG TNG 0TPDOONG £dpacng, onradn Es = Mg, kat K eivat o cuvteheotnic
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oL ekppdletl Eppeca Tov Pabrd cuuTHKvmoNg WG TPOS TN PEPOVGO TKAVOTNTO TWV
EMUEPOVS OTPOGEMVY Kot VToAoyileTan omd v e&icwon 7.2.

k = 0.2 x h3*5 [h2 6e mm] (7.2)

6mov hy givar to Thyog TG VIEPKEILEVNC GTPDOONG TNG ESAPIKNG GTPOONG, ONAOT TNG
OTPMOTNG TOV OCVVOETMV VAIKOV, G MM.

O ovvtereotng K éxel mepropiopévo €bpog Tipnmv. evikd, €xel mapatnpndei 6t1, pe v
vepPOAKT AOENGT TOL GUVTEAEGTN 1], OLOPOPETIKA, LE TNV UEYAAN amOKAlon TV B2
kot Es3, avoarntococovior £PEAKLOTIKEG TACEIS OTNV EMPAVEID EMOPNG HETAED NG
OTPAOCNG TOV OGVVIET®Y VAIK®V KOl TNG OTPMONG £3paons. Avtd HETappaleTol g
eENG: Lol oTPAOGT LYNANG avToXnG, ONANOY 1 LIEPKEIUEVI] GTPAOGN TNG GTPAOCNG
é€0paong, oev umopel vo cvumukvodel kotdAAnAo mhve oe pon aclevry otpoon
€6apovg. 'Etot, ot tipég tov Adyov E,/E3 €xovv peketnfei amd morllolg epeuvntéc,
TPOKEWEVOD VAL amoPeVyBel TO PaVOLEVO TOV EQPEAKVGLLOV.

[Ipaypotonoudvrog LEAETEG GE YPOUUIKES EAACTIKEG AVOADGELS LG TOAVGTPMUATIKNG
datoung odootpodpatog, ot Heukelom kou Foster (1960) Bprikav 6Tt 0 Adyog Tov
pétpov glaoctikomtog Ex g otpdong tov achHVOETOV LMK®OV TPOg TO UETPO
ehaotikdtnTag Es e otpdong £dpaong mepropiletar Katw amd v Tiun Tov 2.5, dnwg
TePLYPAPETAL 6T GYéom 7.3.

22=25 (7.3)

Awpopetikd, Topotnpnonke 6TL, 6TV KAT® (va TG GTPMOONG TV AGVVOIET®V DAMK®OV,
avamTOoooVTOV OPLOVTIEG EPEAKLOTIKEG TACELS. Me Vv emavalapfovouevn eopTion
AOY® g SEAEVONG TOV OYNUATOV, Ol TAGEIS OVTEG 00NYOoVGaV GE YOAAP®OTN NG
vrepkeipevng otpwonc. H yaddpwon avt tpaktikd orjponve 6t to E2 petdveron péypt
Lo OploKY| T, KOTE TNV 070i0 0 EPEAKVGUOC 0V EPQAVILOTOV.

Katd avtiotoyio, ot Dorman wor Metcalf (1965) katén&av ot oyéon 7.4,
TPOYLLOTOTOIMVTOS OVOAVGELS TAV® GE OUOOYIKES OTPMOELS. ZVOUPOVO LLE OVTN, O
AOYOC TV HETP®V EAACTIKOTNTAG TTEPLOpileTon petald 2 ko 4.

2< 224 (7.4)
E

3
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O1 Brown ka1 Pappin (1985) Baciotnkov o€ Mo aoTNPEG U YPOUUIKES OVOADGELS
TENEPACUEVOV GTOXEIOV Kot avénTuéay T oyéon 7.5, Katd v omoio 0 AOYOg TV
pétpav eraotikdtTnTog TEPLopiletan petasy 1.5 ko 7.5.

1.5 < ? <75 (7.5)

3

Axoun, o awotporovdg 00nyog oyedtacuod odootpopdtov (AUSTROADS (1992,
2004)) mpotewve OTL TO TAYXOG TG OTPAOONG TOV ACVVIETOV VAIK®V Oa mpémel va
Kopaivetor oto €6poc 50-150 mm. ‘Etot, o cvvieleotig K dev Eemepvaer tnv tiun 2. Ot
Moffat & Jameson (1998a, b) emavoampocdidopicov ) Oladikacioo ovty YpNoL-
LOTTOI®OVTOS YPOUUKE EAAGTIKE LOVTELD KOl TPOTEWVAY TO UETPO EAOCTIKOTNTOG TNG
OTPMONG TOV AGVVIETOV VAMK®V va glval ico pe 500 1 350 MPa yoo vynAég kot
KOVOVIKEG GLVONKES PopTimV KLKAOPOPING avTioTOLY L.

AxolovBovtag v aveTépo cVALOYIGTIKY Topeia, Ba Tpocdiopiotel To amattoHuevo
nayoc h2 (mm) tng vrepkeipevng oTpdONG TOL VIESAPOVS Yoo KABe pio omd Tig
TEPMTOGES TV e€eTalOUeVmV €0aPIKOV VAIKOV A, B kot I'. g avt ™ dwdwkaoia,
T0 UETPO eAOOTIKOTNTOG TNG LIepKeinevng otpaong E2 Ba efetactel otig cuvhbeig
TIéG, mov kvpaivovtor and 250 éwg 600 MPa, pe pripo avéd 50 MPa. Axéun, o
ovvtedeomc Kk Oa Paciotel ot oyxéon 7.4, mov onuaiver 6Tt ot TéC Tov Oal
TEPLOPLGTOVY PETAED 2 Kot 4 TPOG amo@uyn ovATTLENG EPEAKVOTIKOV Tdoemv. H telkn
Tiun E2 Oa etvon eviaia yua ta e€etaldpeva edapikd viika avé oxéon Mr — CBR kot
TPOKLNTEL UETA OO OOKIUEG, £TCL MOTE VO IKOVOTOLEITAL O TEPLOPICUOS YO TO
ovvteleot) K yio 0o tor €dapikd vikd. Ta oamoteléopata yio o mwhyog h2 Oa
EKQPPOCTOVLV GE CM, OTMG VAOTOWOLVTOL GTO 7edio. Xtovg mivokeg 7.3 wou 7.4,
avoypaeovtol ol TIEG Tov ovviedeot K kot tov mhyovg h2 avtiotoya, Omog
npoékuyav amod Tig elomoelg 7.1 kan 7.2, Xtov mivaka 7.3, avaypdepovial, £miong, ot
TWESG ToL MR, Tov Ttpoékvyav and 11§ oyéocis Mr — CBR yi0 ka0e e&etalopevo vAKO.

Iivaxag 7.3 Tyég tov ovviedeotiy K ava edapikd viikd A, B, I' kar ava oyéon Mg —

CBR ¢ prprioypagiog
2yéon MR - CBR Mg (MPa) k
A B r E> A B r
Green and Hall (1975) 184 198 255 550 2,98 2,78 2,16
Hopkins et al (1991) 128 140 191 400 3,12 2,86 2,10

Heukelom and Foster (1960) 103 113 162 350 3,41 3,09 216
Heukelom and Klomp (1962) 95 105 150 300 3,16 2,86 2,00
Paterson (1978) 89 95 120 300 3,35 3,14 249
Powel et al (1984) 74 79 100 250 3,36 3,15 2,51
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ITivaxag 7.4 Twéc tov wdyovg ha (MM) ava edapixo viiké A, B, I' kor avd, oyéon Mr —

CBR ¢ prplioypagios

2yéon MR - CBR E> (MPa) h> (mm)

A B r
Green and Hall (1975) 550 45 35 20
Hopkins et al (1991) 400 45 40 20
Heukelom and Foster (1960) 350 55 45 20
Heukelom and Klomp (1962) 300 50 40 20
Paterson (1978) 300 55 50 30
Powel et al (1984) 250 55 50 30

YUVOAKE, Yo kKGOe €d0PIKO VAIKO, TOo HETPO ehacTikOTTag E2 peiwdveron, kabdog
HEmVETAL TO VITOAOYILOUEVO PETPO ELOCTIKNG TAPAUOPPMONG TN OTPMONS E6paong
ano kéBe oyéon Mr — CBR. To g0poc ¢ mapapétpov Ez eivar katd avéovosa cepd
250 — 550 MPa. Xpnowomouwvtog tig oyéoelg tov Heukelom kot Klomp (1962) kot
Paterson et al (1978), amatteiton 10 1610 pétpo ghaotikémrac E2 = 300 MPa.
Xpnowomowwvtog T1¢ oxéoelg twv Green kot Hall (1975) kou Powell et al (1984),
amorteiton cuvolkd to péytoto (550 MPa) kau eldytoto E2 (250 MPa) avtictouyo.
Télog, ypnowonotdvrag Tig oyéoelg tov Hopkins et al (1991) kar Heukelom won Foster
(1960) amarteiton E2 = 400 MPa kot E2 = 350 MPa avtictoyo.

I'evikd, o ovvtedeotig K avéaveral, kabhc perdveral to pétpo ehaotikdttag Ex ava
oxéon Mr — CBR yo kd0g £8a9ikd vAKd otpdong £dpaonc A, B, I'. Av 1 otpmon
£0paoTG OLLULOPPAOVETOL LLE TO EGUPIKO VMKO A, TOTE, YPTCLLOTOIDVTOGS TIG GYECELS TMV
Green ka1 Hall (1975) kot Heukelom kau Foster (1960), o cuvteheotic K Aapfdvet
Héylotn kot eldyotn Tl oviiotorya. Emiong, ot twég tov K, mov mpoxvmrovv
ypnouonolmdvtag ™ oyéon twv Hopkins et al (1991) kou Heukelom kot Klomp (1962),
ovykAivouv peta&d tovc. To 1610 ovpPaiver kol petaé&d Tov cvvieleotodv K, mov
TPOKLIITOLV YPNOLUOTOIOVTOG TS oyéoelg Tmv Paterson et al (1978) ko Powell et al
(1984). Av m otpiorn &5pacns SLUOPEDOVETOL UE TO €3APIKO LVAMKO B, toTte,
ypnoonowdvtag tig oxéoelg tov Green kon Hall (1975) xon Powell et al (1984), o
ovvteheotg K AapPavel v edytot Kot péytot tun ovtiototyo. Emiong, ot Tipég
T0v K, mov mpokvmtouy ypnoomowmvtag t oyéorn tov Hopkins et al (1991) wou
Heukelom kot Klomp (1962), cuykAivouv peta&y tovg. To id10 cupPaivel Kot peta&d
TOV GUVIEAESTOV K, TTOL TPOKVLTTOLV YPTCLOTOLDVTAS TIG o)EceLg Tmv Paterson et al
(1978) kou Powell et al (1984). Av 1 otpdon £3pacng SOUOPPDVETOL LE TO EGOPIKO
vAko T, 101e, ypnoonowmdvrag tig oyéoelg towv Heukelom kor Klomp (1962) won
Powell et al (1984), o cvvieleotg k AauPdver v erdylom kot pEyloTn Tn
avtiotoyo. Eniong, ot tyég tov K, mov mpokidmtouy ¥pnoilonodvtag Tt oxEon TmV
Green ko Hall (1975) ko Heukelom kau Foster (1960), cuykiivouv peta&d tove. To
010 cvpPaivel kKo peTad TOV GLVTEAESTOV K, OV TPOKOLATOLV YPNCLOTOLDVTOS TIG
oyéoelg twv Paterson et al (1978) kot Powell et al (1984).
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Q¢ mpog 1o mhxog hz, avtd yevikd avédvetal, KaOMG PEIDOVETOL TO HETPO EAUCTIKNG
nopapdpemong Mr ¢ otpmdong £dpaong avd oyxéon Mr — CBR yo ka0e e€etaldpevo
£00LPIKO VAIKO. ZUYKEKPLUEVQ, Y10, TO £0aPIKO VAKO A, To Tdyog h2 kopaivetar omd 45
€w¢ 55 cm, kabm¢ to Mr Aappdaverl Typég, kotd ebivovoa cepd, and 184 ¢mg 74 MPa.
Av ypnouonomBoiv ot oyéoeig tov Green kou Hall (1975) xon Hopkins et al (1991),
10TE TPOKLITEL TO 1610 VAomolovuevo mayoc h2 = 45 cm. Opoiwg ovuPaiver otnv
nepintmon mov ypnoiporoindei onotadnmote amod TG oyéoelc twv Heukelom ko Foster
(1960), Paterson et al (1978) xou Powell et al (1984) ka1 to mwéyog h2 givar ico pe 55
cm, eved, av ypnotporombel n oyxéon tov Heukelom kot Klomp (1962), to mayog h
etvat ico pe 50 cm. Avtiotoya, yo to £d0pkd VAKS B, 10 mdyog h2 kvpaiveton and 35
¢mg 50 cm, kabdc to MR Aappdaver Tyés, katd eBivovoa celpd, and 198 £wc 79 MPa.
Av ypnoiporombovv ol oyéoelg Tov Heukelom kot Klomp (1962) xou Hopkins et al
(1991), 16te mpoxvmTEL TO 110 VAOTOLOVEVO TTAY0G h2 = 40 M. Opoimg cvpPaivel otnv
nepintwon mov ypnoonom el orotadnmote amd T1g oyéoelc twv Paterson et al (1978)
kot Powell et al (1984) kot to mayog h2 eivat ico pe 50 cm. Akoun, av ypnoonondei
n oxéon tov Green kou Hall (1975), to mayog h2 eivon ico pe 35 cm, evd, av
ypnowomomBei  oyéon twv Heukelom kou Foster (1960), to méyog h2 givan ico pe 45
cm. T'a to €dapkd VAo I, o whyog h2 kopaiveton and 20 Emg 30 cm, kabmg to Mr
Aappdaver tipég, katd ebivovca cepd, amd 255 éwc 100 MPa. Av ypnowomomBei
onowdnmote amd T oxéoels twv Green wor Hall (1975), Hopkins et al (1991),
Heukelom ka1 Foster (1960) kou Heukelom ot Klomp (1962), to méyoc h2 givan ico pe
20 cm. Axoun, av ypnoyonombel n oxéon tov Paterson et al (1978) v Powell et al
(1984), to mixog h2 eivar ico pe 30 cm.

11 ovvéyela, Topovcldalovtotl Ypaeikd, otig eikoveg 7.6 £o¢ 7.10, 1o néTpo eAAGTIKNG
napapdpemong Mg, to arattovpevo pETpo eractikdttog Ez kot ta amoteléopota Tov
nivaxo 7.4 yuo kaOe €dapkd vAkd A, B, T avd oyxéon Mr — CBR.

300
250

200

1
0 II II
A B r

B Green and Hall (1975) B Hopkins et al (1991) Heukelom and Foster (1960)

Mg (MPa)
=

o
S

)
=}

Heukelom and Klomp (1962) B Paterson (1978) W Powel et al (1984)

Eixova 7.6 Métpo elootikng mopouoppwons MR twv edapikmv viikov A, B
kou I avtiotorya ova oyéon Mr — CBR
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Ez (MPa)

Eiwxova 7.7 Métpo elaotikotnrag E2 ava ayéon Mr — CBR, eviaio yio to. e00pixa.

hz (mm)
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m Green and Hall (1975) m Hopkins et al (1991) m Heukelom and Foster (1960)

0

1 Heukelom and Klomp (1962) B Paterson (1978) M Powel et al (1984)

vlika A, B xkou I”

60

50
3
2

1

M Green and Hall (1975) B Hopkins et al (1991) M Heukelom and Foster (1960)

&

[=]

[=]

=]

= Heukelom and Klomp (1962) B Paterson (1978) B Powel et al (1984)

Eiwxova 7.8 Ilayog ho (mm) ava oyéon Mr — CBR, 1o omoio omoiteitar oty
TEPITTWON TOV 1] GTPDGH EOPATHS OLOLUOPPIDOVETAL OTTO TO EOOPIKO VAIKO A
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hz {mm)

hz (mm)
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M Green and Hall (1975) M Hopkins et al (1991) M Heukelom and Foster (1960)

= Heukelom and Klomp (1962) M Paterson (1978) m Powel et al (1984)

Ewova 7.9 Ilayog ho (mm) ava oyéon Mr — CBR, 1o omoio omoiteitar oty
TEPITTOOTN TOV 1] GTPDCH EIPOTHS OLOUOPPDVETAL ATO TO EVOPIKO VAIKO B

35
30

25

20
1
1

M Green and Hall (1975) M Hopkins et al (1991) M Heukelom and Foster (1960)

wl

(=]

wu

= Heukelom and Klomp (1962) M Paterson (1978) W Powel et al (1984)

Ewxova 7.10 I1éyoc ho (mm) avd oyéon Mr — CBR, to omoio aroutsitor oty
TEPITTWAN TOV 1] TTPDTH EOPATHS OLOUOPPIOVETOL OTTO TO E0OPIKO VAIKO I
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2VYKPITIKA, TNV €KOVa 7.6, etvar eueavig 1 adENon T PEPOLGAS IKOVOTNTAG At TO
€00p1KO VAIKO A mpoc to I' yia kdbe oyxéon Mr — CBR. Onwg mopatnpeital amd tig
ewoveg 7.8 £wg 7.10, av n oTpdo1 £6paomg OLOUOPPAOVETOL LE TO £60PIKO VAKO I, To1E
To amortovpeva ayn hz sival pikpotepo, 6 cOYKPION HE OWTE GTNV TEPITTOON TMV
vAMkov A kot B, evdd Aappavoov cuvolikd 6vo povo tipég 20 kar 30 cm. Avrtifeta,
oTNV TEPIMTOOT TOL £60PIKOV VAIKOD A, amaitovvTol ta pueyolvtepa hy og kabe oyion
Mg — CBR, gvd ot tipéc eivor g 1aEng tov 50 cm. Akoun, ot tiuég tov hz yro 1o vAkd
B gpoaviovv ™ peyordtepn dtaomopd LETAED TOVG, EVO elval TE TAENG TV 45 cm.

Qg pog  oxéon Mr — CBR, o0tav ypnoonoteitor n oxéon tov Green kot Hall (1975)
Y. TOV TPOGOIOPICUO TOL UETPOV EAOCTIKNG TOPAUOpewons Mg, mpokdmTouV TO
HkpOTEPO. amartovpeva, whyn h2 oe kébe mepintmon edopikov vVAkod A, B xot I
[Mopdiinia, 6pmG, omotteital Kot To vynAotepo PETpo ehaotikotntag Ex = 550 MPa.
Ortav ypnoponotovvot ot oyéoelc v Heukelom kot Klomp (1962) ko Paterson et al
(1978), amouteiton to 610 E2 = 300 MPa. Iopd tadta, xpnoIHoToidvIoOS TV TPOTH
ox€0m, 1 GTPMOOT] TOV AGVVOETWV DAIKAOV £YEL MKPATEPO TAXOG Y10l OAES TIG TEPUTTMOGELS
TV e£eTAlOUEVOV EAPIKAOV VAIKAOV. AKOUN, Y10 TO £00p1KO VAIKO I, ypnoipomoidvtog
onowdnmote amd TG oyxéoels twv Green wor Hall (1975), Hopkins et al (1991),
Heukelom kot Foster (1960) ko Heukelom ko Klomp (1962), amatteiton to i610 méyog
hz = 20 cm, evd t0 PETPO EAAGTIKOTNTOG TNG OTPMCNG TV AGVVOET®V VAMK®OV Kol TOV
€0dpovg xopaivovtor amd 300 - 550 MPa kot 100 - 255 MPa avtictotya. Télog, og
OAEC TIG TTEPMTAOOEIS £3APIKOD VAIKOV, Ta vYNAOTEP Thyn h2 mpokvmTOLVY, OTOV
xpnooroovvtal ot oyéoels Tmv Paterson et al (1978) kon Powell et al (1984), evod
OTOLTOVVTOL O IKPOTEPES TIES TOV E2, dnAadn 300 kar 250 MPa avtictouya.
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8 XYMIIEPAXMATA

H mapodoa SimAmpatiky epyacio EMKEVIPOVETAL GTT) SIEPEVVNON TOV TOPOUETP®Y MR
ka1l CBR kot otnv emppon g ypnoonoovpevns oxéong Mr— CBR yua tov éupeco
TPOGOIOPIGUO TNG PEPOVCAG IKAVOTNTOS TOV EGUPIKDOV VAIKDOV TNG GTPMOONS £0pOONS
K0, KOTO ETEKTOOT, Y10 T O10GTAGLOAOYNON TOV EMUEPOVS CTPMDCEMV EVOG EVKAUTTOV
0000TpOHaTOS. Méow ¢ o1eBvovg Piprloypapiog, evtomionkay o1 KLPLOTEPES
oyéoelg Mr- CBR, mov £yovv avamtuybel péco oto ypovo (Heukelom kar Foster (1960)
é¢mg Hopkins et al (1991)). Ev cvveyeia, mpoaypatonomdnke meipopatiky dadikocio
070 EPYAOTNHPLO TAV® o€ Tpia (3) deiyparta £5apkod LAKoV. Telikd, cuvdvalovtog Tic
oxéoelc Mr — CBR g PBipAoypapiog Kot To amOTEAECUATO TOV EPYOUCTNPLOKDV
doKImV, £ywve BepnTiKOC oXeSAGUOC EDKAUTTOV 000GTPMOUATOS, LE EMIKEVIPO TN
oTpdon Paconc/uvndPacng amd acVVIETO LAKA.

Méow g mEPAROTIKNG 01001KaGT0S, TIOTOTOWONKE OTL TO €30QIKO VMKO pHE TNV
KOADTEPT KOKKOUETPIKY KOTAVOUY £XEL LYNAOTEPO OelKTN QEPOVLGOG TKAVOTNTOG.
YuyKekpléva, o £d0pkd VAIKO I' etvan éva kadog dwofadpicpévo vikd pe mowkiia
010 Héyehog TV KOKK®V Kot omottel T PikpOTEPT TUKVOTNTO CLUTVKVOGNGS, YEYOVOGS
T0 OmOl0 GULVEMAYETOL TN UIKPOTEPT UNYOVIKY TPOSTAOELD Yo T OOUOPP®CT TNG
oTpdong £dpacnc. Akoun, o deiktng CBR avépyetan og 15.00 %, to omoio onuaivet
ot, ovppovo pe tov Kavoviopd Meretov — Epevvav, aviiotoyel oe @épovoa
wavotnta tonov OIE 2. Avtifeta, oto €009Kd VAKO A, mepiéyetor YovopOKOKKO
VAMKO o€ HEYOADTEPO TOGOGTO, EVM €YEL TN UEYOADTEPT TLKVOTNTA GLUTVHKVAOGTC.
Avto onuaivel 0Tl £xel TIG LEYOADTEPES KOTUCKEVACTIKES OMOLTNGEL, EVD O OEIKTNG
CBR avépyetor oe 9.50 %, to omoio onuaiver 611, oOpeova pe tov Kovovioud
Meletmv — Epevvav, avtiotoryel o pépovoa ikavotnto tomov PIE 1. Téhoc, wg mpog
TOL YOPOKTPIGTIKA TOV, TO £00P1KO VAIKO B givar mopdpoto pe to £6apikd vAkod A, evd
o deiktng CBR avépyetar oe 10.50 %, to omoio onpaiver 6t1, GOUE®VA HE TOV
Koavoviopd Meretdv — Epguvav, avtiototyel oe pépovca tkavotnta tomov OIE 2.

XPpNoHOTOLDVTOG T EEETALOUEVA EAPIKA DAIKA, EYvay LEAETES evaloOnciog ™G Tpog
™ oxéon Mr— CBR o710 mhaiclo 6yediocpod 0KAUITON 0006TPOUNTOC. ATO 0VTH T
ddkacio Tpokvyay ta eENg CLUTEPAGLLATOL

R/

% TI'evikd, T0 TAYXOG TNG OTPOONG TOV OCVVIETOV VAIKAOV h2 peidvetor pe v
avénon tov pétpov glactikOTNTOG E2 ko or mopoatnpovpeveg amokAicelg
mBavov va opeilovtarl otn pun KataAinAdtnta g oxéong Mr — CBR yia to
EKAOTOTE E0APIKO VAIKO.

X/
L X4

JUyKPUTIKG, mopatnpeitoar 0Tl, 660 ALEAVETOL 1) PEPOLGO TKOVOTNTO TNG
oTPOONG £5pacnG, ONAadT amd To VAIKO A Ttpog to I, perdverat to mayog ho.
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% Xpnowomnoiowvtog t oyéon tov Green kot Hall (1975), yo xédBe vAkd, n
OTOATNON VYNANG TOOTNTAG AGVVOETOV VAIKOD Yo TN OTPAOGCT GYESOGLOV
(Baon/vmoPacn) Kab1oTd TNV KOTOOKELT OVIIOIKOVOUIKTY, TOPE TO HIKPO
amotovuevo moyog ho.

% Metocd tov oyéoemv Paterson et al (1978) kot Powell et al (1984), mpokdmtovv
ol 101eg amautnoelg kotaokevaotikd. Ilapd tadto, Kabdc N TPOT oYéon
Baciotnke o€ £d0PIKAE VAIKE KOADTEPTC TOOTNTOGC, TPOKVTTEL TPOPANUATIGHOC
G TPOG TNV ENAPKELD TNG O0GTAGIOAIYNOTG.

7
A X4

Agdopévov 6t 1 oyéon twv Hopkins et al (1991) amoteAei emaveéétoon tov
dedopévemv mov ypnoomoinkoy Katd TV avamtuEn g oxéong TV
Heukelom o Klomp (1962), mfavov n npdt oxéon va 6ivel mo emapkég
OMOTEAEGLO. G TTPOG TN JCTOGIOAOYNON, LE OTOITNON OGVVIETOL LAKOV
KOADTEPNS TOLOTNTOG,

% Téhog, katd v gpapuoyn g oxéong tov Heukelom kou Foster (1960), to
amoTovpEVo PHETPo eracTikdtnTog E2 Tpokimtel og o péon T 6to GHVOAO
TV 0e@POOUEVOV TILDV, TTOL 00NYEL GTOV VTOAOYIoUO VO HEGOL TTayovg ho.
Yvvenmg, propel va OempnBel pa otabuiopévn oxéon yo kdbe £60pKod LAKO,
av avoroyloTel Kaveic Kot Toug TEPLOPIoHONE e BACT) TOVS 0TOTIOVE TPOEKVVYE,
ONAadN TV SPOPETIKMV THTWV £56POVS KOt TOL LEYAAOV EDPOVS GTOV OEIKTN
CBR.

Amo Olo to mopomive, emPePaidveTon OTL N TOWOTIKO GMOOTY] SOUOPPOOT TNG
oTp®oNG £dpacng eivor 0O10ATEPO GNUAVTIKY). AlAPOPETIKOL TOTOL ESOPLIKOD VAIKOV
OmoLTOOV GULYKEKPUYEVEC KOTAOKEVAOTIKEG OMOTNOEL, €V &lvar KabBoploTikn 1
EMAOYN NG KATAAANANG oxéong Mr — CBR, mpokeipuévov va 600gi 1 koAvtepn TEAIKN
Abon 610 GYEOOGUO TOV 000GTPOUATOS. XVVERTMDS, GTOV OKPLP] TPOGOIOPIGUS NG
QPEPOVGOG KAVOTNTOG TOV E0APIKMOV VAIKADV, opeideton va 600el 1daitepn Euepoon oe
wepauTtéP® Epevva. AapPdvovtog vToyn TIG SVGKOMEG GYETIKA [LE TOV EPYOCTIPLOKO
TPOGOIOPIGUO TG PEPOLGOG KOVOTNTAS, dNANON Tov MR, 1 peEAAovTiKN €pevva Ha
Umopovce va emkevipmbel oty avdntuén oyéoewv tov Mg - CBR, o1 ontoieg dev Oa
nepropilovtan ®¢ TPog Tov THTO TOL £6APOVE 1 Oa eivot TOAAATAGY ETAOYDV G TPOG
TOV TOUTO TOV £30PoVS. Emiong, kabmg o tpocdiopionds tov Mr péom CBR avaeépetan
KOl OTO OCVUVOETO DMKA TOV OTp®oeV Pdong kot vwoPacng, &va HeEALOVTIKO
avtikeipevo evaoyodinong Ba uropovoe va givor  avantuén oyxéoewv Mr — CBR yia
OVOKTOUEVO OCQOATIKA VAMKO 7OV TPOEPYOUEVE OTO  OVOKVKAWMGON TOAODYV
000GTPOUATOV, TPOKEYEVOL VO, XpNooTom el wg vAKO Bdonc/vmodfacns 1 oTpdoNg
£€0paong, 6to mAaiclo TG PLOoIUOTNTOC Kol TNG TPAGIVNG OVATTVENS TOV 0JKOV
VTTOOOUMV.
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INAPAPTHMA |: YroloyioTiKi] 610.01K0.Gi0 OOKILH®V

Koxkkopetpwn avaivon

To (ntodpevo OmOTEAEGHO HOG KOKKOUETPIKNG OVAALONG €ivol 1 KOKKOUETPIKN
KOO, 1 omoia mapdyetor amd v eneepyacio TV aplOunTiKdOV amoTeEAEoUATOV
NG OOKIUNG Kol Elval | GLGYETIOT TOL TOCOGTOL TOL OLEPYOUEVOD VAIKOV amd KdOe
KOGKIVO LE TO OVTIGTOYO AvOlylo OmNG Tov KOokivov o€ mm. ‘Etot, yia ta dstyporta
TOV £00PIKOV VAIKOV A, B ko I', ta aroteléopota cuvoyilovion otovg mivakeg 1, 2
Kot 3 avtiotoyo. TV IpdTN GTHAN avaypdeovtol Ta TPOTVTa HeYEdn TV KooKivev
Kot 6Tn dgvTEPN OTNAN avaypdeetal N pdlo TOL GLYKPATOVUEVOL Omtd TO KOGKIVO
VALKV, TOL £tvat ko 1 AUEST) LETPNON Otd T dOKIUN. XTNV TPitn GTAAN avaypdpovtol
T0. T0Cc00TA TG Nalag avtng Yo kébe dvorypo KOGKIVOL GE GYEOT WE TN GLUVOAIKN
TOGOTNTO KOl GTNV TETAPTN OTNAN ovaypaeeTal, Yyio KdOe dvorypo kOGKIVOL, TO
TOGO0TO TNG WAlaG TOL JlEPYOUEVOL VAIKOV Omtd TO TPEYOV KOl TO TPONYOVUEVH
KOOKWVOL G GYEON LE TN GLVOAIKT] TOGOTNTA TOV detyaTog. Ot €E16MGEIS TOV dEMOVY
T1G petah Toug oyEcELS glvat

M&{a cvykpatovuevov vAtkov (gr)

MZY (%) = X 100

JUVOoALKY ToaoTNTA Selyuatog vAtkov (gr)

&{ag oUYKPATOOUEVOU VALKOV OTO TPEYOV Kal VYNAdTEpa KOTKIVa (gr
AMZY(%):Z”(C yrpaztodu pEx Yniotep @gn X 100

JUVOALKNY ToaOTNTA SEly uatog vAtkov (gr)

AMAY (%) = 100 % - AMXY (%)

o6mov MEY (%) eivar n palo Tov GVYKPATOVUEVOD 0t TO KOGKIVO VAIKOV emti To1g 100
MG GLVOMKNG TocOTNTOG TOL VLAWKOV, AMXY (%) eivan m aBporotiky pala
GLYKPOATOVHEVOD VAIKOV 0mtd TO TPEYOV KOt To. LYNAOTEPA KOoKIva, enl To1g 100 g
GUVOAIKNC TOGOTNTOG TOV VAIKOD kot AMAY (%) eivar n abpototikn pdla diepydpuevon
VAMKOV amtd TO TPEYOV Kol Ta LYNAOTEPA KOGKva emtt To1¢ 100 TG GLVOMKNC TOGOTNTOG
TOV VAKOV.
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IHivaxag -1 Anoteléouoto TS KOKKOUETPIKNG OVAADGNGS Y10, TO OEIYUO TOD EOAPIKOD

vAikod A
r{(%(z;l):\t}gnu fg(nsr?]c))g cnyK;\(ft(fgusvou cuykpl\(;[gocguevov éfgsgzzynggg AGSﬁES(?EBVEgCQ
VAoV (gr) VAoV (%) vAkov (%) VAoV (%)
63 0 0 0 100
40 0 0 0 100
31,5 476,4 9,5 9,5 90,5
16 1381,6 27,6 37,2 62,8
8 1163,2 23,3 60,4 39,6
4 600,4 12 72,4 27,6
2 368,8 7,4 79,8 20,2
1 283 57 85,5 14,5
0,5 194,4 3,9 89,4 10,6
0,063 489,6 9,8 99,1 0,9
YITOAOIIIO 42,6 0,9 100 N/A
AGPOIZMA 5000 100

ITivaxag 1-2 Aroteléopata tng KOKKOUETPIKNG OVOADGNS Y10, TO OEIYUO. TOD E0OPLKOD

vAikod B
, . Mala MaLa ABpototikt pala | ABporotikn palo
r][g:g\ig 5 ?%sr?]())g GDYKp(IT()Cf)MSVOU GDYKp(IT()Cf)},LSVOD GD’;)Kp(X’COl?)Ll;VgD 628px(')u2vt)tnc
VAoV (gr) VAoV (%) VAoV (%) VoD (%)
63 0 0 0 100
40 0 0 0 100
31,5 404,4 8,1 8,1 91,9
16 1115,2 22,3 30,4 69,6
8 1156,2 23,1 53,5 46,5
4 570 11,4 64,9 35,1
2 409,4 8,2 73,1 26,9
1 361 7,2 80,3 19,7
0,5 270,4 54 85,7 14,3
0,063 663,8 13,3 99 1
YITOAOIIIO 49,6 1 100 N/A
AGPOIZMA 5000 100
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IHivaxag -3 Anoteléouoto TS KOKKOUETPIKNG OVAADGHS Y10, TO OETYPUO TOD EOAPIKOD

viikod I
TpdTomo péyedoc Mqu MdCfx Aepowrmﬁ pélo Aepowl:ud] nado
KooKivov (mm) GUYKPOTOVUEVOV | GUYKPOTOVUEVOV | GUYKPATODUEVOV 818px0]:l8\701)
VAoV (gr) VAoV (%) vAkov (%) VAoV (%)
63 0 0 0 100
40 0 0 0 100
31,5 371,8 7,4 7,4 92,6
16 1003,2 20,1 27,5 72,5
8 861,6 17,2 44,7 55,3
4 833,6 16,7 61,4 38,6
2 530 10,6 72 28
1 396 79 79,9 20,1
0,5 278,8 5,6 85,5 14,5
0,063 690,8 13,8 99,3 0,7
YITOAOIIIO 34,2 0,7 100 N/A
AGPOIEMA 5000 100
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IMTAPAPTHMA II: ITivakog aroteleopdtov sokiung CBR

IHivakxag |1-1 Evociktixa anoteléouato ookiuns CBR

Test1
Deformation (mm) | Load (kN)
0 0
0,258 0,05
0,287 0,056
0,313 0,064
0,337 0,078
0,363 0,09
0,385 0,102
0,405 0,11
0,427 0,119
0,447 0,129
0,467 0,139
0,484 0,146
0,501 0,155
0,519 0,163
0,536 0,171
0,556 0,179
0,573 0,188
0,588 0,194
0,604 0,203
0,62 0,209
0,633 0,216
0,648 0,22
0,66 0,225
0,672 0,233
0,685 0,239
0,699 0,245
0713 0,253
0,727 0,26
0,741 0,266
0,755 0,27
0,77 0,277
0,785 0,283
08 0,287
0,813 0,293
0,824 0,297
0,832 0,303
0,841 0,307

0,854 0,313



H pndevikn pétpnon twv SoKiu®V avamposaprootnke. Q¢ véa apeTnpio TV SOKIUOV
opiotnke 1 0gVTEPT LETPNON, OTOTE QPALPEONKE IO TO GHVOLO TMOV TIUAOV TO OEVTEPO
Cevyog deiodvong — poptiov. 'Etot, evdeiktikd, ot Tipég Tov mivaxoag 1 aAAdlovy oTIC
TIWES TOL Tivaxa 2.

IHivakag 11-2 Evicixtika amoteréouota doxyuns CBR ueta v avamposopuoyn e

HNOEVIKIS UETpROoNS
Deformation (mm) Load (kN)
0 0
0,029 0,006
0,055 0,014
0,079 0,028
0,105 0,04
0,127 0,052
0,147 0,06
0,169 0,069
0,189 0,079
0,209 0,089
0,226 0,096
0,243 0,105
0,261 0,113
0,278 0,121
0,298 0,129
0,315 0,138
0,33 0,144
0,346 0,153
0,362 0,159
0,375 0,166
0,39 0,17
0,402 0,175
0,414 0,183
0,427 0,189
0,441 0,195
0,455 0,203
0,469 0,21
0,483 0,216
0,497 0,22
0,512 0,227
0,527 0,233
0,542 0,237
0,555 0,243
0,566 0,247
0,574 0,253
0,583 0,257
0,596 0,263
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