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IIporoyog

Yt mAoiocl  TOV  UETOMTLUYLOKOD  TPOYPAUUOTOS omovddv  «Eeoappoouévn kot
[TepParrovtiky 'ewloyion, tov Tpuqpatog I'ewAoyiag tov Aprototereiov Iavemionuiov
®eococolovikng, ekmoviOnke mn TopoLGH OIMAMUATIKA gpyocio, UE OEHO TN Ye®TEYVIKN
dtepedivnon kot Tov oyedlacud Beperioong Kot aviioTnpiEng Yo TNV KaTookKeL VEOL KTipiov
Kot VtooTafpov oto Iaykpdtt, ATTiKNG.

Me v 0AOKANP®OON NG UETAMTUYOKNG OMA®UOTIKNG Hov gpyaciag Oo Mbela va
eVYAPIGTHO® OAOVG OGOVG GLUVERAALAY oTnV ekntdvnon e Evyopiotd Oepud tov emPrénmv
kaOnynt pov K. [anabavaciov 'edpyro, Avarinpmt) Kadnynt tov Tunuatog IN'ewAoyiog
tov AT, yio v erifreyn, Tig ypnoes cuUPovALS kat T dtebeoiudTnTo Tov GAO AVTO TO
dioTnua.

Eniong, va gevyopiotiom wiaitepa tov Ap. Nikoraoo Xatlnymyo, yuo ) d1opKr| vrostipién
Kot KaBodnyno1| tov, yuo v Nk CLUTAPAGTACT TOL LoV TaPEiyE, OAAL Kot TOV TOADTILO
¥pOVo ov pov apiEpmoe. H ovufoin tov oty oAoKANp®GN TG SUTAMUATIKNAG OV NTOV
OVEKTIUNTN.

Téhog, Ba NBela va. eEKQPAC® TNV EVYVOUOGUVT LOV GTNV OIKOYEVELL L0V KOl TOVG GIAOVG
LoV Yl TN 6TRPLEN, TN CLUTOPAGTACT KoL TV KATAvONGoT) oL £0€1E0v OAO avTO TO SLUGTNLLO.
O xaBévag pe Ponnoe pe tov d1kd toV TPOTO KOl OAOL TOLG £XOVV GLUUPAAAEL GE ALTN TNV

gpyacia.



IHepiinynm

H moapodoa oumlopotiky epyacio €xer o¢ Oépo ™ yewte)viKn dlepehivnon Kot Tov
oyedlacud Bepelioong véou Ktipiov kot vrootabpod tov AEAAHE, kaBmg kot 10 oxedlacpo
NG OVTIOTHPIENG TOV ATOLTOVUEV®V EKOKAPOV, 6T0 [Taykpdtt, Attikng. ITio cvykekpiéva, Oa
avalvBel n pebodoroyia epyaciag yio TNV KATOUGKELT EXTAMPOPOV KTIPIOL GE VIEUPOS TOV
amoteleital, amd To avAOTEPO TPOG Ta fabiTEPO CTPMOUATA, ATO TUKVY APYIAOTAVOON AUUO LE
EUPOVY] VTOAEWUOTIKY OOUn amd TNV 0omocafpwon Tov  oyloToAbikoy vmofdadpov,
edaomoMuévo  youpitn kot acBevrp Abnvaikd Xyotéambo, Evrova  amocabpwpévo,
KOTOKEPUOTIOUEVO KO UE QUAAMOT doun|. T1a To avagepduevo €pyo €xel EKTEAECTEL, oTO
mlaiol PeAETNG, €ml TOMOL YEMTEYVIKN £peuva KOl Yoo TNV €KTOVNON NG TapovGOG
OUTA®UATIKNG TTapay®mpnOnkay amd Tov apuodto LEAETNTN TO TOTOYPAPIKO GYESL0 TOL KTipiov,

M KATOGKELOGTIKY] TOWY], KAOMG Kot TO ATOTEAEGLLATO OETYUATOANTTIKNG YEDTPNOTG.

Yta KepdAioio mov axoAovBovv Bo avopepBodv AemTopEp®G TO OVTIKEIUEVO TNG
dumhopotikng (Ioapdypagog 1), ot péBodot Kat o1 EpYAcTNPLOKES SOKIUES, TOL EPAPUOGTIKOV
KOl TPOyUATOTOOnKoy oto mAoiclo TG, KoOdG Kot ot dlodkacieg VTOAOYIGHOD TV
OTOPOATNTOV TOPOUETPOV YO TN OAOKANPOTIKY] KOADYT] TOL YEMTEYVIKOD TEPLEXOUEVOV
(ITapdrypapog 2). EmmpocBétmc, Bo avorvBodv 1 yewAoyio, 1 GEIGLOTEKTOVIKT, 1) LOPPOAOYiOL
Kol 1 VOpoYE®AOYia TOV AeKavomediov ABnvav, og evpdtepn meployn neréng (Iapdypapog
3), kaBag kot ¢ Béong tov Epyov (ITapdaypapoc 4). Xy [Hapdypago 5 Ba tpocdiopioTodv ot
QLOIKES KOl UNYOVIKEG WOOTNTES TOV CTPOUATOV otV BEom evOloQEPOVTOS Kol apOTOV

onpovpyn et 10 yemte)vikd TPoeiA, Bo apyicEL TO KOUUATL TOV YEOTEYVIKOV AVOADGEWDV.

To KOUUATL TOV YEOTEXVIKAOV AVAADGE®DV APOPE TOV DITOAOYICUO TNG PEPOVGOS IKAVOTNTOG
KOl TNG EMIPEMOUEVNS TACNS OYXEOOGHOV Yol TOV TPOTEWOUEVO TOTO BepeAiioong, pe to
Aoyopikd LoadCup tg etaipiog Geostru, Omw¢ kot TV €KTIUNGCN TOV OVOUEVOUEVOV
kafilnoemv pe 1o Aoyiouikd Settle3D g etapiag RocScience (ITapdypagog 6). ‘Enetta, o
avaeepBovv o1 avaAdoELg EVGTADELNS EVAVTL KUKAMK®OV 0MGONGE®MY, TOV TPOyLOTOTOONKaY
OTO TTPOVY] TOV EKOKAQOV, Pe To Aoywokd Slide g etarpiog RocScience kot ta pétpa
avtioTpiEng mov e€etdotnkav og Kabe mepintwon (llapdypagog 7). Ta pétpa avtiompiing
oL HEAETHONKOV KOl EQPOPUOCTNKOV VOl UIKPOTAGOAAOL, Ol 07010l GYENAGTNKAY HE TO

hoywopkd RSPile g etapiog RocScience kat dS1apdp@won tng KAIoNS TV EKGKOPOV.

Téhog, e€eTdonKE 1 EMIOPOAOT NG TTOGNG TG CTAOUNG TOV VTLHYELOL VOPOPOPOL opilovTa

oT0 YEITOVIKA KTipla, pe to Aoyiopkd Settle3D g etaupiog RocScience (ITapaypapoc 8). H



petafoAn g otdlung €lvol EMTOKTIKY YO TNV TPAYUATOTOINGT TOV EPYUCLOV, YOPIg TNV
€10P01 VOATMOV KO [LE TN LEAETN TNG EMTLYYAVETOL 1 OVTILETOTIOT TV TOPOUUOPPDGEDY TOV
fowg mpokvyovuy. Aeod éyovv efetachel Ko avoivbel 6Aa to mapomdve, deEdyovtol Ta
TeMKO ovumepdopata ylo. Tov tHmo g OepelMmong, o PETpa avTIGTAPIENG Kot o LETPOL

TPOGTUGIAG TOV £PYOV.

Abstract

The present master thesis refers to the geotechnical investigation and design of foundation
of a building and substation, as well as the support of excavations, in Pagrati, Athens. More
specifically, this thesis concerns the construction of a seven-storey building in a subsoil
consisting, from the upper to the deeper layers, from dense clayey-silty sand with obvious
residual structure, sandstone with soil-like texture and weak Athenian Schist strongly
decomposed, fractured and with dense schistosity. For the mentioned project an on-site
geotechnical survey has been carried out within the framework of a study and in order to carry
out this thesis, the topographical plan of the building, the construction section, as well as the

results of a sampling borehole were provided by the responsible geologist.

In the following chapters, the scope of the thesis (Paragraph 1), the methods and laboratory
tests, that were applied, are detailing, as well as the procedures for calculating the necessary
parameters for the complete coverage of the geotechnical content (Paragraph 2). In addition,
the geology, the seismotectonics, the morphology and the hydrogeology of the Athens basin
will be analyzed, as the wider study area (Paragraph 3), as well as of the project’s location
(Paragraph 4). In chapter 5, the physical and mechanical properties of the strata in the location
of interest will be determined and after the geotechnical profile has been established, the

geotechnical analyses will begin.

The geotechnical analyses concern the calculation of the bearing capacity and the design
resistance for the proposed foundation type, with the LoadCup software by Geostru, as well as
the estimation of the expected settlements with the Settle3D software by RocScience
(Paragraph 6). Also, stability analyses against circular failure, carried out on excavations, with
the Slide software by RocScience and support measures were proposed where necessary
(Paragraph 7). The support measures that were studied and applied are micro piles, designed

with the RSPile software by RocScience and sloping.

Finally, the effect of the drop of the groundwater table was examined on the neighboring

buildings, using the Settle3D software by RocScience (Paragraph 8). The change in



groundwater level is necessary in order to carry out the works without water ingress. After all
the above have been considered and analyzed, conclusions and final recommendations for the

type of foundation and support measures were carried out.

1. Avtikeipevo gpyaciog

2NV TOPOoVGO. LETATTLUYLOKT OIMAMUATIKY Epyacia Tapovatdlovtol kot aloAoyovvTol To
OTOTEAECUOTO YEMTEXVIKNG €pEvVag, M omoio mpaypatomomOnke oto Ilaykpdti, Afqupov
Abnvaiov. Zkondg g épevvog eivar 1 depedivnon tov cuvinkdv Bepeiinong véov ktipiov
Kot vrootafpod tov AEAAHE (Awyepiory EAAnvikod Awtdov Awvourg HAektpikng
Evépyelag) enl g 0600 Apntrg 50, kabdg Kot diepedvnon tov cuvOnkdv guotdbelag twv
ATOTOVUEVOV eKoKAP®V. Katd 10 apyikd KOTAGKEVACTIKO 0)£010, TPOPAEMETOL KOTAGKELT
EMTAMPOPOL KTIPIOL pe VTooTAOUO 6TO fOPEIOOVATOAIKS TUNLLO TOL VTOYEIOV KoL EMIYWGT TOV
VTOAOUTOV VTOYEIOL YMPOL, APOTOL KoToockevachel o vrootabudg kot 1 Beperimon tov
KTpiov. Zmnv mopovoo PLeEAETN e€etdleTan eKTOG OVTOL KOt 1 S1THPNOT TOV LITOYEIOL YDPOV,

YOl TNV EKUETAAAEVCT] TOL MG YDPOL GTAOUEVONG OYNUATOV.

AvoATIKOTEPQ, AVTIKEIILEVO TNG EPYOCTOG ATOTEAEL 1 S1EPELVNON KOl O TPOGIOPIGHOG TOV
oLVONK®OV TOL VILEGAPOVG, TOV eMkpatovV 6T Béom Bepermong. [Ipotapyikods otdyog elvar
1M EKTIUNON TOV PUCIKOV KoL UNYOVIKOV YOPUKTNPIOTIKOV TOL VIESAPOVS, MGTE Vo LeAeTNOel
N UNYOVIKT] GUUTEPLPOPA TOL KO VO, SATLTMOOVV TEKUNPLOUEVES TPOTAGELS AVAPOPIKA LLE TOV
oxedwopd g Oeperioong. ‘Emeita, mpaypatomorobvrar €Aeyyol @EPOLGOG KAVOTNTOG,
kainoemv Kol €VOTAOENG EKOKAP®V, LE GTOXO TN dlepevvnon mMOOVOV OToUTOVUEVOV
pétpov Bertimong-npootaciog tov épywv. Extog and ta mapandvo, yiveroar depedhvnon kot
AV TOOVOV YEOTEXVIKOV KIVOLVAOV, TOV UTOPEL VO TPOKVYOLV KATA TN UETOPOAN TV
EVIOTIKOV ouVONKoV, O0nwg Bépoto oyxetikd pe v petafoin g otdbung twv vroyeiwv
vOATWV, 1 omoia elval avaykaio GTNV TPOKEUEVT TEPITTOON Y10 TOV TEPLOPIGHO TV EIGPODV

070 BABoc TV epyacidv.

O AOyog v tov omoio eEetalovtar OAa 0co avaEépnkay ivor Ta TOwKiAo YemTEYVIKA
TPOPANUOTA TTOL €YOVV TPOKVYEL KOTA TNV KOTOOKELT O0QOpmV E£pymv 1 UETE TNV
oAokANpwot Tovg. To TpoPAnpata avTd £(0VV 00NYNGEL £ITE TNV OAOKANPOTIKY KOTAGTPOON
oV £pyov, €ite og damavnpég emokevég mote va tebel Eavd oe Aettovpyia. Kdamowo and ta
ONUOVTIKOTEPO YEMTEYVIKA TpoPAnpata, Tov gival mhoavo va mpokvyovy, givar kabilnoels,
PELOTOMOMGELS, Opavomn €0GPOVG Kol AoTABEW EKOKOPOV. AVTA cvuPaivouv AdYy® g

peTafoAng NG evtatikig Koatdotaong otn B€omn mapatipnong Tovg, 1 omoio pmopel va



opeileTal 6 PUGIKA OiTlO, OUMG TIG TEPICCOTEPEG POPES Elval avOp®TOYEVIG O TOPAYOVTOG
mov V. mpokalel. Exoxapés, emymoels, emiPoir @optiov, petafoAn g otdbung tov
VTLOYELOV VEPOD, GEIGHOT Elvat OploUEVES KATAGTAGELS TOV 00N YOUV GE OAANYT] TOV EVTOTIKOD

nepPaALovVTOG.

Enopévog, xobiotatar avaykaio vo TPOYUOTOTOLEITOL YEMTEXVIKY HEAETN TPV TNV
KOTOGKELN EVOG EPYOV, LE TNV 0moia ol S1EpELVOVTOL TO PUGTKA KO NYOVIKG YOLPOKTPLOTIKA
OV €0dPoVg N TOL PBpaymdoovg vtoPddpov otnv BEon tov Epyov. ITAéov pe avtd yvootd, Oa
elvai duvot 1 dSNUoLPYIL AVTITPOCOTEVTIKOV LOVTIEAMY KOl 1] TPOGOUOIMGCT) TWV EVIOTIKMV
oLuVONK®V, TOL EMKPATOVV TNV VIO pUeAéTn Béon. Me ta povtéda avtd Ba ivar duvatdg o
VTOAOYIOUOG TNG PEPOVOAG TKOVOTNTOS, ONANOT TOL POPTIOV, VA LOVASO ETPAVELNS, KOTA
™V €QopUoyn tov onoiov Ba mpoxkAinbel Bpavon tov £6GPOVS Kt TNG EMTPETOUEVNG TAGTC,
ONAadn Tov péytotov Poptiov mov pmopel va e@approcdel, yopig va TpokAnBodv un amodeKTég
TOPALOPPDOCELS 6TO £d0pog Beperimong (Xpnotapag, 2011). EmnpocHétmg, Oa eivar epiktdc
0 K0OOPIoUOG TNG GLUTEPIPOPES TOV EXAPOVS OTIC AVEPYOUEVES TACIKEG UETAPOAEG Kol 1
TOGOTIKOTTOINGN TV evOgXOLEVDV KabilnoemV kot dtoykmoemv. [TapdAinia, Ba ivatl Suvatog
0 €AeYXOC £VAVTL QOIVOUEVMOV PEVGTOTOINGNG KOl O TPOGOOPIGUAC TNG CLUTEPIPOPAS TOV
€04POVG og o evOogyOUEVT duvapky EOpTIoN, AOY® celopol N o€ mhovEG peTaforég TG
o160ung Tov vroyeiov VOdTOV. TEAOC, oTNV TEPITTMOOT OV SOUOPPDOVOVTUL EKCKOPES Oal
TPOYLOTOTOLOVVTOL Kot avaAdcelg evotdfeiog avtav. Me Bdorn 6Aa ta mapamdve, Oao elval
TAEOV YVOOTA TA EVOEYOUEVA YEMTEYVIKA TpofAnuata, Bo pmopodv va mpotabodv pétpa
BeAtioong tov €daeovg Beperinons kot PETPA avTIGTAPIENG TOV EKOKAPOV kol Ba gival

dVVATOC 0 TYESOGHOG EVOS PLdGIUOV EPYOV.

2. Me0Ooooroyia

H yeoteyvikn épesvva mpaypatomoleiton copeove pe towv Eupokodowo 7 xor tov
Evpoxddwa 8 yio 6TaTikég Kot GEGUIKEG GLVONKEG, avTioToLO. ZOUE®VO e ToV EvpoKkddtka
7 (Geotechnical Design, Part 1, Chapter 2), ot mepuntdoelg OeeMdGE®V KATAGKEVMV OVIKOVY
OTNV YEMTEYVIKN Katnyopio 2, yw To £€pyo TNG OMOING OMONTEITOL TOGOTIKOMOINGTN TV
YEDQTEXVIKOV OEO0UEVOV KOl OVOADGES OV Oc@AAIlovY TIG OepeMMOELS amoTGELS, e

vAomoinoT vaifploV Kot EpYOCTNPLOKMV SOKIUMV. AVOAVTIKOTEPW, TPETEL VO O1EVKPIVIGHOHV:

¢ H xoataAAnAotnra tov £dapovg oto omoio Ba edpachei To £pyo,

e H doun tov 00QIKOV CTPOCEMV, TETPOUATOV, OALA KOl VO Yivel TaEIVOUNGN TOLG,



o H dmopln KeKAUEVOV ETLPOVEIDV GTPAOONG, PNYLAT®V, OCVVEXELDV, EVOTPOCEDV
OKANPOV Kol LOAGKOV GTPOUATOV,

e H dmapén opvyeiov, omnioiov, dtakévov pe 1 xopig VMKO TANpwong 1 GAAwV
VIOYEIMV KOTAGKEVDOV KOl SOUDV,

e H ¢bdon tov mepPdriovtog oto omoio Ba katackevachel to Epyo mepthapPavovtag
dwdkaciec amdémAvoNg Kol eKOKAPNG VAKOV, odadikacieg amocdfpwong,
dwappwone, Yoéng, amoyvéng, HETABOAES TG oTAOUNG TV VTOYEI®V VOATOV,
OapEN VILOYEIOV TNYOV aepiwV,

¢ H ceiopikn emkivdovotra,

e H avtoyn ™¢ KoTOGKELNG GE TOPAUOPPDGELS,

e H enidpaomn g véag KoTaoKELNC G€ O VTLAPYOVGES SOUES KOl VIINPEGTEC.

Mo v ToG0TIKOTTOINGT TOV YEDMTEYVIKOV JEGOUEVMV KOl TNV EEQYWYN TOV YEDTEYVIKOV
LOVTEAOL TTPOYUOTOTOLOVVTOL OEIYUATOANTTIKEG YEMTPNGELS CUOUOOVO LE TIS TEYVIKES
TPOJAYPOUPES OEYHLOTOAMNTTIKAV YemTpnoemv Enpag E101-83 (OEK 363/24.6.83 tehyog B)
Kot el TOmov mpdTumeg dokiuég deicdbvong (SPT) ochupova pe Tig TeEXVIKEG TPOdIOYPaPEG
emtonov dokmv edapopunyavikng E106-86 (PEK 955/31.12.86 tevyoc B). 'Emetta, to
delypoto e YeMTPNONG LIOKEWTAL 6€ TANOMPO EPYOSTNPLOKDOV SOKILAOV, COUPOVO, LE TIG
TEYVIKEG TPOOIAYPOPES EPYACTNPLOKADV SOKIL®VY edaopunyovikng E105/84 (DEK 955/31.12.86
1e0x0¢ B). H epyaoctnpilaxn épevva, oTig Tepmtdoelg DepeAimons Kataokevmv, Tepthappdvet
doKlég  aueoncg Ppadeiag mPooTEPEOTOMUEVNG  OATUNONG, OOKIUEG  HOVOOAoTOTNG
OTEPEOTOINOMG, JOKIUEG CNUELKNG POPTIONS Kol dOKIUEG TPOCIOPIGHOD TNG KOKKOUETPIOG,
TOV QUVOLEVOL BAPOVG, TNG PVOIKNG LYPAGiag Kot TV opiwv Atterberg tmv detypdtov. XTig
TOPAYPAPOVG OV OKOAOVOOVV avaAVOVTOL 01 H10OIKAGIEG TOV OVAOTEP® SOKIUMDV, KOODS Kot

T KPUTPL0L EMOEKTIKOTNTOS EVOVTL PEVGTOMOINOTG KOl O VITOAOYIGHOG TOV SUVAUIKOD HETPOV

dldtunong.

Yvveyilovtag pe 1t yewtexvikn épevva Bepeiioong, cvppwva pe tov Evpokddwo 7
VILAPYOLV OPIGUEVES OPLOKEG KATUGTAGELS, TOL TPETEL VO LEAETNO0VV K0T TOV GYEOOGUO piag
Oeperioonc. Avtég elval 1 OTOAEW GUVOMKNG oTABEPOTNTAS, 1| PEPOVGO KAVOTNTO TOV
€0dpovg Beperioong, n aotoyia €vavtt ohicOnomng, m ocvvovalopevn actoyio £6GPOVG-
KOTOGKELNG, 1 dokn actoyio Aoym kivnong g Bepeiioong, ot extetapéves kablnoeig, n
EKTETOUEVT] O10YK®OT Kot ol Un amodektol kpadoaopol. Apyikd, mpoteivetar o THTOG TOL
Oepeiiov Kot To YOPOKTNPIOTIKA TOL (TAdTOG, UnKog, Pdboc £opaong). T'a v emioyn tov

BaBovg g Beperiowong mpémer vo AneBovv voyn 1o PdBog TOV CTPOUOTOS EMAPKOVS



QEPOVGUG IKOVOTNTAG, TO BA00G TAVM 0md TO 0010 N GLPPIKVMOT Kot 1 O1OYKMGT| OPYIMKDV
£00PMV UTOPEL VO TPOKOAEGOVY uaONTEG LeTOKIVIGELS, TO BABOC Tavem amd To omoio pmopel
vo Tpoyparorombodv actoyies AOym moyetov, To VYOG TG 6TAOUNG Tov vVIToYeiov vePoD, N
EMPPON TOV OTALTOVUEVOV EKCKOPDOV GE 101 VIAPYOVGES KOTAOKEVES, TIOUVEG LEALOVTIKES
eKoKAQEC Kovtd otn Oepelimon, ot Beppokpaciakéc petaforéc egottiag tTwv KTipiov Kot 1
TOOVOTNTO LEALOVTIK®V EKOKAPOV. AVOQOpIKA Le TO TAATOC BepedMmonc, avtd TpEmel vo
oyxed1dleTol avaAoya [LE TO KOGTOG TOV EKOKOPAOV, TIG OMALTHOELS TOV YMPOL EPYUCIOG KOL TIG
JlOTAGELG TOV TOlyov N NG KoAmvag mov Ba avtiotnpydel. Apov, tpotabel 1 Beperioon,

eEetalovTal o1 0ploKEG KATAGTAGELS TTOV avapEPONKaY.

YT1¢ TEPITTOGELG Oepeimong kataokevdv e£eTtdlovtal 1 PEPOVGA IKAVATNTA TOV €560V
v TNV Tpotevopevn Bepedioon, n emtpendpevn téon kot ot avapevoueves kahilnoeig, 16co
YL AGTPAYYIoTEG GLVONKES, OGO KOl Yo GLVONKEG ATOCTPAYYIoNG, KAODS Kol o€ mepinTmon
oelopov. H anmAeia cuvolikng otabepdtnrag oev eEetdleton 6tav 1 Beperioon oev Ppicketon
0€ KEKMUEVN EMPAVELD 1 ENLYOUO, OVTE KOVIA GE EKCKAPN N TOTYO avTIGTNPIENG, GE TOTAL,
Mpvn, Bordocio okt kot vrdyeleg ekokoeéc. Emiong, dev diepguvatarl 1 actoyio Evavtt
oAloBnoNG, 0TI TEPUTTAOGELS TOV TO POPTIO ACKEITAL KOTAKOPLQO TAve 611 BepeAmon ko n

oTpopaToypapio oty B€om Tov £pyovu givar opilovtia.

Avapopikd pe Tov TOmo g Bepedioong, ot empavelokoi tomor Bspeimong, Yo Tovg
omoiovg 1oyl D/B<LI (6mov D 10 Babog g Beperioong kan B 1o mhdtog tng), pumopel va givon
TEOAN, TEGIAOOO0KOL, KOITOGTPMGELS, 1| TUKVN oydpa tedthodokav (Bowles, 1997). Ta nédiha
YPNOUOTOOVVTOL GE €O0AQN KOANG TOWOTNTOC, OTO OTOI0L OEV OVOUEVOVTOL OLOPOPIKES
kafnoets, kabang yopoaktpitovior and vyniég tdoeig £dpaomng. AkoAovBovv ot medthodokol
K0l 01 KOITOGTPMGELS KOTA LELOVUEVN CEPA TAGEMVY £3paoNG, 01 000l TPOTEIVOVTAL GE £3APN
YULUMAOTEPOV UNYOVIKOV YOPOKTNPOTIKOV. EmmpocBétmg, 1 kortdotpmon gival 10avikn €
TEPWTAOCELS Ol0popikdv Kadilnoemv, 010t N akopyio NG TAAKAG TG Umopel va mapoardpet
OLLPOPETIKEG TOPAUOPPDOGELS, GE avTiBeon pe TV TedIA0d0KO, M®GTOCO AGY® TOV HEYOAOV
TAdTOVG TG Yopaktnpiletar amd peydho Pdbog emppong Tdoemv GLYKPLTIKA e TO TESTAQ.
AvoQopikd pe TtV Tukvi oxdpo TESIAOOOK®OV, OLTH TPOCOUOALEL TNV KOTOGTPMOT Kot

TAVTOYPOVA EIVOL OTKOVOLIKOTEPT] QTG

Ocov agopd o100 @owvopevo tov kadilnocewv, pe tov 0po kabilnon meprypdoeton M
EMPAVELNKT EKONAWON TNG KOTAKOPLONG TOPAUOPP®OSNS TOL £0apikoD LAKoV (Craig 2004,

Xpnotapag 2011). Kabilnoeig mapatnpodvtal Katd Ty Epapuroyn Qoptiov 6to £6apogc, AL



K01 G€ TEPUTTAOGELS TTMOOTG N avOO0V TG 6TAOUNG TOL LOPOPHpOV opilovTa Kot oPeilovTaL 6N
dwdkacio e otepeonoinong (Craig 2004). Me tov 0po octepeomoinon meplypaeeToL M
drodtkacio oTadtakne peimon Tov OyKov 1o £d4povs, egattiog epapuoyns thoemv o avtd. H
LEelmoT TOV OYKOL 0QEiAeTaLl KATA KUPLO AOYO GTNV ATOUAKPLVGT] TOL AEPO. KO TOL VEPOD TV
TOP®V Ko KOTA 0£0TEPO AOYO GTNV OVOKATOVOUN TOV KOKK®V TOV £50(p1koy vVAkoy (Craig
2004, Xpnotdpag, 2011). Ta otddoe g otepeomoinong eivar tpia, Kotd To omoio
TPOLYLATOTOLOVVTOL Gpecec/ehaoTIKEG kabilnoelg, kabilnoelg AOY®
oTEPEOTOINOTG/0ONUETPIKEG Kol dgvutepoyeveic kabilnoelg AOym ovvitnong (Hunt 1984,
KoArépync ko Kovkng 1985, Anudmoviog 1986, Tsytovich 1986). Ot quecec kabilnoeig ota
AENTOKOKKA-GUVEKTIKG £0GQT TPOYLOTOTOOVVTAL QUECHS UETE TV EMPOAT TG QOPTIONG
YOPIG amocTpayylon Tov vepoy, AdY® AmOUAKPLVONS TOL O€Pa. 2T YOVOPOKOKKA-Yabvpd
€04pn cvoppaivovy apécmg HETA TV EXPOAN TNG EOPTIONG, AOY® TNG GUECNS ATOCTPAYYIoNG
TOV VEPOL TMV TOP®V Kot amoteAovv v oAkn kobilnon tov viAkov. Ot kabilnoelg Aoy
otepeonoinong mpaypatorolovvior Pabuiaio ce otpayyllldpeves GLVONKES G GLVEKTIKA,
AemtdkokKa £040N MG OTOV ££16MOOVY 01 LITAPYOVGESG VOPAVMKES TACELG LE TNV TLEGN TOV
vepoL TV Topav. 11§ [oapaypaeovg 2.4, 2.5 avorvetor 1 01001KAGio VITOAOYIGHOD TOGO TNG

QEPOVCAG IKaVOTNTOG, 0G0 Kt TV kKadinoewv, avticTory.

[Tepvavtag ot Ye@TEXVIK £PEVVO GYETIKA [LE TNV EVOTADELN TOV EKCKAPDV, Ol AVOAVCELG
evotdfelog yivovior cOUP®VA PE TIG KAAOOIKEG HeBdOoVS avdAvong, evd ot EAeyyot yivovTon
Le TOVg oLVTEAESTEG acpaleiag mov opiloviat otov Evpokddika 7 cdpemva pe tov Tpdmo
Avdlvong 3 (Design Approach DA-3). Ov avoiivoelg epoappolovior yuoo ooTpayyloTeg
ovvOnkeg, evd va onuelwbel Twg n celopikn exidpuvon, kabmg Kot 0 ELEYYOG Y10 OVATOTY

ot160un 50-etiog oev e€etdlovtal, OTav 01 EKOKUPES Elval TPOGOPIVES.

O Tpoémog Avérvong 3 (DA-3) (Evpoxkddwog 7) epapudletor 6e GUVOLAGUO UE TIG
mapakdTm oyxéoelg yia Tig evrdoels (E) kot tig avriotdoeig (R):
Eq=E (F4, X4) = E (yr, Fx, Xx/ym) (2.1)
Ra=R (F4, Xa) =R (yr, Fx, Xi/ym) (2.2)
Omov Fg=0pdon oyedacpov, Fi=yopakmpiotikn tipun opaons, Xd=edapiky mopaUeETPOS
OYESOGLOV KOl Xk=YOPOKTIPIOTIKY| T EOAPIKTC TOPAUETPOV.
Otav n 0pdon F elvar amooctabepomomrikn (Un guvoikn), TOTE 0 GLVTEAECTNG AGPOAELNG
OV YPNCLLOTOLEITOL EIVOL O Ydst. TNV OVTIOETN TEPIMTMOT, O CLVTEAEGTNG AGPAAEING TOV

xpnoponoteitat €ivat o st ( Ydst™ Ystb).



Mo evotdbela Tov Tpavovg mpémel va Kavomoteitar 11 Zyéon 2.3 kot ot eENg opdoeg
EMUEPOVS GLVIEAECTMOV ACPUAEING OpAcE®MY Kol €X0PIKOV TOPauETpwv (YF, YM) TOV
Hapaptpatoc A tov EN1997-1 :

e (Al) v dopikéc opacelg (amd v avodoun), OTMG EOPTIo KTPiwV Kot
KUKAOQOPIOG 6TV EMPAVELN TOL E3APOVG,
e (A2) yio dpacelg amd 10 £00poC (YEMTEXVIKES OPAGELS), TEPIAAUPBAVOLEVOL KOl
OV BAPOVG TOL EAPOLG,
o (M2) v T1G £00QIKES TOPAUETPOVC.
Ea< R4 = E(yrFi, Xk/ym) < R(yeFi, Xi/ym)  (2.3)

O Tpoémog Avérvong 3 (Evpoxmowkag 7) apopd povov otov €Aeyyo NG OAKNG
gvotdfelng TV YeMTEXVIKOV £pymv. O GLVIEAEGTNG TPOGOUOIOUATOS £E0PTATAL OO TIG
TOPASOYES TWV VOPUVAIK®OV GLVONKAOV Kot Ba Aapfavel Tig eENG Tuéc:

a) "o cuvnBeig dvopeveic mapadoyEs LOPALAK®OV GVVOINK®OV : Ym = 1,1.

H ypron 1to0v avotépm cuvtedeot mpocopoimong yivetor doTe 0 1600VVOLOG EVIOIOG
ovvtereotng acpoireiog (F.S) évavtt olkng evotdbetag va tvon

e FS =vym ym = 1,25%1,1= 1,38 y10 avoAdoelg HEom evepydV TAGEMV LE XPNON EVEPYDV

TapopETpOV avtoyns (¢, ).

e FS = ym ym = 1,40x1,1= 1,54 ywo avalOoel HEGH OAMKOV TAGE®V HE XPNON NG

aoTpayylotng dtortunTtikng ovtoyng (Cu).
B) o ToAD dvopeveic TapadoyES VOPALAIKOV GLVOINKAV : Ym = 1,0.
2ty mepintmon avty], 0 160dLVALOG eviaiog cuvtedeotng acealeiag (F.S) évavtt olkng
gvotabetog sivat:
e FS =vym ym = 1,25%1,0= 1,25 y10 avoAdoElg HECW EVEPYDV TAGEMV LE XPNON EVEPYDV
TAPoUETPOV avtoyns (¢, @°).

e FS = vyvm ym = 1,40x1,0= 1,40 yio avoArdoelg HEG® OMKOV TAGE®V pHE XPNOM NG
AGTPAYYIOTNG OLTUNTIKNG AVTOYXG.

Ymyv Iapaypago 2.6 mapovcialovior ot pEBodotl avdivong evotdbelag eKoKAP®Y, TOV

YPNOUOTOMONKAY GTNV TOPOVGO, SUTAMOTIKT).

2.1 Epyootnprokég dokipég

2.1.1 Aoxipi] TPOGILOPIGUOV VYPOCIOG
H vypacia (m) opiletar wg 0 Adyog Tov Bépovg Tov vepoD oL LIAPYEL LEGH GTOVS TOPOVS

oV €d0dpovg (Wyw) mpog to Bépoc tv Enpodv kdkKwv Tov £ddpovg (Ws) kat £yel mocoaTioio

popon (Xpnotdpog, 2011). I'evikd, n vypacia tov £dapav maipver tipég <50%, eva ta
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KOKK®OM vAkd yapaktnpiloviar amd m=0-40% (Xpnotapag, 1998, Kodkng 2002,
[Homayapiong, 2015). I'a tov vroroyiopd g katd ASTM D-2216/80 ypnoytomotovvion
eWwég kayes yvootob Papovg (Wk). Xe avtég tomobeteiton mocdtTa Oeiypotog Kot
CuyiCovron padi. To Bapog avtd amoterel 10 vYPO Papoc (Wy) Tov detypartog pali pe v kéya.
H xéwya pali pe to detypa tomoberovviar 6to @ovpvo yio TovAdyiotov 12dpeg, €m¢ Kot
24mpeg, otoug 105°C. 'Enerta, Eavalvyilovron ko fpioketar to Enpo Papog avth ) eopd (W=)
Tov dglyparog poll pe mv kbya. Agapoviog amd 1o vypo 10 Enpd Papoc vroroyiletar M
TocOTNTA VEPOU Tov Tepielye o delypa (Wyw). Emiong apatpdvtog amd to Enpd Papog to Pépog
™G Kayog vroloyiletor To fapog tov Enpov detypatog (Ws). I'vopiloviog avtéc Tig TocotnTEG

pmopet va Bpebet 10 T0c06TO TG VYpaciag (m) oTo delypa.

Ww
o 100% (2.4)

m=

2.1.2 Aoxipn) Tpocoopiopov gavopevov fapovg
To parvdpevo Bapog opiletan wg to TnAiko Tov Papovg tov £ddpovg (W) Tpog tov dyko Tov

edagovg (V) (Xpnotépac, 2006). Movadec pétpnotc tov eivar to gr/em’® § kN/m?. T tov
vroroyopd tov, katd AASHO T-147, ASTM C-29, spoappoletor n pebodog mov avardeTan

GTY] GLVEYELN.

Oykopetpikdg KOMVOPOG YEUEETOL e OMESTAYUEVO VEPO KO KATAYPAPETAL OKPPAOS M
o1a0un Tov vepoL og avTdV (hepy). AapPavetor Eva kKoppdtt dagucov detypatog nepinov 100gr
KOl GYNUOTOS TETOWOL MOTE VO YWPAEL GTOV OYKOUETPIKO KOAvOpo kot Cuyileton. ‘Emettal,
eumotiletan o€ Astwpévn Tapapivn, OoTE vo ETKaALPOel OAN 1 EMPAVELDL TOL HE [0 AETTY|
@AoVOO Tapapivng, 1 omoia Ba amoTpéyet T S1AALGN Kot TNV AAAOIMGT TS PLGIKNG VYPUGIOG
TOV JElYLLOTOG KATE TNV EIGAY®OYT TOL GTOV OYKOUETPIKO KOAVOPO. ZuyileTon Ko KotaypapeTot
10 BAPOG TOV TOPAPIVOMUEVOL JEIYUATOG, EIGAYETAL GTOV KOAVOPO KOl KATAYPAPETOL 1| VEQ
o160un tov vepol (he). ATO ™ SEopE TS aAPYIKNG Kot TNG TEAKNG £VOEENS NG oTdOUNg
TOV VEPOL, LOAOYileTal 0 GyKog TOL TAPAPIVOUEVOL detypatog (Va+n). ['vopilovtag tov dyko
™g mopapivng, o omoiog vroroyiletar drapdvtag to Pépog TS e To €101KO TS Papog, Kot
AQUIPAOVTIOS TOV OO TOV OYKO TOL TOPAPIVOUEVOL OelylaTog, VIToAoyileTol 0 OYKOG TOV
delypotog. v ovvéyelo pe ™ Zyéon 2.5 vmoAroyileton o pouvopevo PBapoc Tov £60PIKoV

delypotog.

y=y 253

Vatn = hts)\'hapx (2.6)
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To Enpo eatvopevo Bapog (yd) To omoio eivar o Enpo PApog ToL VAIKOD TPOG TOV GUVOAIKO
oyxo tov detypatoc (Xpnotapag, 2011) vroroyiletor amd o eavopevo BApog Kat TNV vypocio
(Zyéon 2.7), evd o apyikog Adyog Kevov (€,) Kot o PBabudc kopecspov (S) vmoroyilovrot
ocLHP®Va pe TG Zyéoels 2.8 kot 2.9 (Xpnotdpag, 2011), avtiototya, 6mov 10 £101KO PUVOLEVO
Bapog (vs) Tov VAo AapBavetal ico pe Ys=26,5kN/m?>, yia évo To cuVINPNTIKO GEVAPLO Ko

TO QPAVOUEVO PAPOC TOV VEPOD 160 UE Yyy=10kN/m>.

Ya=— (2.7)

1+m

e, = ;—Z— 1 (2.8)

s="1 09

e*xYw

2.1.3 Aoxipn) mpocoropiopov opicwv Atterberg
Ta opra Atterberg eivon to 6pro vdapodttag (LL) kou 10 dpro miaoctikotntag (PL) won

oyetilovtol e TN TAAGTIKOTNTO TOL £6GPOVG, ONAAST TNV KAVOTNTO TOV VO, dEXETOL LEYAAES
TOPALOPPDOGELS Y0pig Bpadon (Xpnotdpag, 1998, Kovkng 2002, Iamayapiong, 2015). To 6po
VOOPATNTAG €lval 1 TEPLEKTIKOTNTA TOV £0APOVS GE VEPO KATA TNV YPOVIKN GTIYUN TOV TO
£€00apog petafaivel amd v TAACTIK) otV voapn katdotoon (Xpnotdpag, 2011). Ta Tov
VTOAOYIGUO TOL Ypnoiponoteitorl 1 néBodog tov mintovtog kmvov (Leroueil, 1985). Xt nébodo
aVTN pNoponoteitar VAKO mov diépyetar omd 1o kOokivo No40. Xt0 vakd avtd mpootifeton
vepd €mg 0tov yivel pia copmayng palo kot tonobeteital 6to doyeio Tov opydvov pérpnong,
pe emimedn v endvo emedvela. Enetta and 1o dpyovo pétpnong ameAevfepdveTon Kmviko
Bapidlo cuykekpipuévav 0106TAGE®V, TO 0moio Pprokotav 6e Béon kotd v omoia n ot TOL
VoL EQATTETON PLE TNV EMITEDT EMPAVELX TOV delypatog, kKot PuBiletar oo detypa. Kataypdepetot
10 BaB0og g dteicdvong kot AapPavetar detypa amd To LAKS yia T HETPTON TS VYPAGING TOV.
H dwdkacio avt eravarappdverarl 3 popéc TovAdyloToV TPocshETovag kibe Popd emmAEoV
vEPO GTO STy KO ETTELTA YIVETOL TO SLAYPOLLLO TOV TOGOGTOV TG TEPLEYOUEVNG VYPACTOG KO
NG OEICOVONE TOV KMVOV. ZTO SIUYPOLUUN OVTO TO OPlo VAOPHTNTOS IGOVTUL LUE TO TOGOGTO

vypaciog Tov avtiotolyel o€ dieicovon 10mm.

To 6plo mhaotikdTTOS €lval TO YOUUNAOTEPO TOGOGTO VYPUGING GTO OMOi0 TO £J0(POG
petafoivel amd TV TAAGTIKY] otV Muotepen katdotacn (Xpnotdpoag, 2011). Tw tov
vroAoyiopd (Anuoémoviog, 1986) tov Aappdvovtar TovAdyiotov 600 Hikpd Koppdtie omd ™
TPONYoOUEVN GLUTOYT LAlo TOV ONoVPYHONKE Yid TOV LTOAOYICUO TOV 0Piov VOAPOTNTOG.
To vAkd mAaBeton Thve o dmMONTIKO YopTi, TO 0010 EXEL TNV IKOVOTNTA VO TTOPPOPAEL TNV

vypacia tov detypatog. Otav 1o delypa pTacel 6To onpeio va omdiel Kot vo un pmopei A0 T
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va mhacBel petpdrtal n vypacia Tov. To dplo TAACGTIKOTNTOS 1GOVTOL PE TO UECO OPO TMOV

VYPOAGLOV TOV VIOAOYIGONKOV AT TO OLOPOPETIKA KOUUATIO TOL OETYLLOTOG.

A@alpovtag amd 10 0plo LOUPOTNTAS, TO OPLO TAUGTIKOTNTOG LIOAOYILeTal O deikINg
mhaotikotnrog (PI) (Xpnotdpag, 2011). O tedevtaiog opiletar mgn meploy| avapesa 6To Oplo
voopdTag kot oto0 Oplo  mhaotikotntag (PI = LL-PL), o6mov 1o vAkd elvan
evmlaoto(Xpnotapag, 2011). Ta 6pia Atterberg ypnoomotovvrot poli pe ta amoteléopata
NG KOKKOUETPIKNG OVOALONG Kol TNG ovAALONG HE OPOLOUETPO Yoo TNV TaEvOUNon Tov
€00PIKMOV OEYHATOV SOHP®VA PE TO gviaio ocvotnua ta&vounong USCS (ASTM D-2487)
(Casagrande 1948). Emumpoc0étmc, amd ta opla Atterberg vrdpyet n duvatdTnTo VITOAOYIGHOD
0V Babpod mhactikdtntog (Ip) Kot Tov deiktn cvvektikdttag (Ic), amd T1g Xyéoeic 2.10, 2.11,
avtictorya (Xpnotdpag, 2011). Otav 1,=0 10 £6091K6 VAIKO dev givan kaBoLov TAaoTiKd, Yia
I,=1-5 ka1 [,=5-10 givar eEha@pl TAAGTIKO KOl LIKPNG TAOCTIKOTNTOG, avTioToya, yio [,=10-
20 eivor péong mhactikdtnrog, evod Yo [,=20-40 xar 1,>40 eivar vynAng kot oAb vynAng
TAACTIKOTNTOG, OvVTIGTOLO. AVAQOPIKA e TOV OelKTNG CLVEKTIKOTNTAG, 1 OVENCT] TOL
OLVETAYETOL GE AVENON TNG STUNTIKNG OVTOYXNS TOL LAIKOD Kol 7o cuykekpipéva yuo [.>1

TO VAIKO gival LYNANG aVTOYNS.

I, =LL—PL (2.10)

_LL-m

I

(2.11)

==
2.1.4 Kokkopetpikn avaivon

H xokxopetpiky] avaivor anoterel tn 01001KOGI0 S0 OPIGHOD TOV €06.QPOVE GE OUADEC,
k60e pio amd Tic omoleg amoteleiton amd KOKKOLG TOL TO MEYEHOS TNG OLUETPOV TOVG
avaeEpeTol LeTa&d oplopévav opionv (Xpnotdpag, 1998, Kovkng 2002, Iarayapiong, 2015).
O daypiopdg avTog yiveton pe ) Porfeta pio GEPAS KOOKIVOV e S1000) 1K LIKPOTEPES OTTES
(No4, No10, No40, No100, No200 kAx.).Ta edapikd vAukd avéroya pe to péyebog tov kOKKOV
Aappdvovv tig mapokdatw ovopacies (ASTM, 1989):

o Kpokdlec- AiBot: >76,2mm

e  Xovopoi yahxec: 76,2 mm -19,0 mm (3/4, ASTM)

e Aemnrol ydAkes: 19,0 mm -4,76 mm (No4, ASTM)

o  Xovopn aupog: 4,76 mm -2 mm (Nol10, ASTM)

e Méon dupog: 2 mm -0,425 mm (No40, ASTM)

e Aent dppog: 0,425 mm -0,075 mm (No200, ASTM)



e TAvc: 0,075 mm -0,002 mm

e  Apytrog: <0,002 mm

ENIAIO ZYETHMA TAZEINOMHIHY EAA®QN (ASTM D-2487)

Kbprog dra-
FOPLGUOS

Zippola
opddag

Ovopa

Epyoctypoxkd kprmijpia teivopnong

Xovdpoxoxra edagr (Heproootepo amd 1o 50% twv koxxwy Lrovy
diageTpo pepasntepn) oo koaivon No. 200)

Hpoadopianos ton TOGOGToN TS (EUon Kol TV Yooy G iy
KOKKONETPHC] Kepmidy, Avaloye pre 1o moaoato Ty AETTOKOKKoV

(d<0.075 mm) ta povdpoxokxa edapy teitvoponvral wg &8s

Kublupoi yihareg

(Kabdhow Ae-
TTOKOKK (1)

GW

Kokt drofobnopdve yuki,
pely po deppou-yoduw iy, Ay 1
Kebokoo AETTOROKKI DA

<5% GW, GP, SW, SP
=]2% GM GC, SM SC
3-12%  Opawég mepirraiaeis (imhij ovogaaio)
2
D (D. )
; 60 , 30
C =——>4, 1<Ce = <3
u D D x D
10 10 60

GP

M dwPobnopdye gohin,
pely o dppon-gadasiny, Mya 1
Kb Ohou AETTOROK KN VAK

Agv IKavOTOHV GAEG TIS HIMTAGELS TI oyETRéES pe 11 dafabpion yu
v pupaxmpotoiy GW

XdAikeg pe
AETTOKOKK (L
(onuavtikd

MOoOaTH Ae-

GM*

u

[ioddn yohixue, peiypa dupoc-
FahK A0S

Opur Atterberg karm and o) ypappr)

[Méves amd ) ypappn "A" pe
"A" 1 P.L pukpdrepog ton 4

PL petld 4 xkm 7 sivin
OPIKES TEPITTHOOELS K

et 1 gpion  Suchol

Kubdhov he-
TTOKOKK(L)

nTéKOKIAY) GC {\p‘ﬂkd}ﬁn ) ;(‘El'}uiKllL pelype | Opa Atterberg move and 1) ypapprn supPolopon.

i og-yuAik w-apythog "A" km P peyohirepog ton 7
Appor (wepioootepo ame o 50% 100 yovdpod Kokkmy gjpGToy Srovy
SETHO JUKPOTERN oo aut tou koakivan No. 4)

2
Kahé rafabpopéves dupo, D (D ¥y
SW FOUAKOOELS dppon, Ay 1) Koabo- c = _60 >6, 1< Co = — 30 <3

Kablupes (ppot AOU AETTOKOKKL DAK (G W op D =D
(hiya 1 10 10 60

SP

Mn  dwpabopives  Gupor,
FUkIKGOELS Gupon, Alya 1 kabo-
A0V AETTOKOKKD DAK (T

Asv ikavorowhv Oheg TIS ammThoELS TIS oyeTikeg pe ) dwfdden v
VI e pak mpotony SW

Aplpon pe de-
MTTOKOKKI(

SM*

Tuddelg dupon, peiye Gppoc-
apyhog

O mepin o Ton Tpofiih-

Opur Atterberg ko and m ypappn hovron 6Ty ¥ puyposK-

"A" 1) P.L pikporepog ton 4

u ouévr) Cavn (PL = 4 7) eivat
(ZnpavTro . . . . . | opakés koo anarsitoe
A sSC {\p‘{thmlnm; appoy,  petype | Opue Atterberg v amd T ypappn ¥prion) S1mhob cupBokiapon
RTOKOKKOV) Lpog-apryhog "A" km P1 peyokitepog tov 7

DUYLETHO JHE) HANTE

Aemroxonia eodpy (Hepwattpo wro 10 50% tow Koo Gony
jar tow koakivon No. 200)

Theic xon dpy-
Ao (LL<50)
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Avipyaves Aelg kat AemtOKOKKES
(ppony  humoels 1) apyihmoetg
Gppor, 1 opyldderg teig pe
LK) TAOGTIKOTI T

L,

Avopyaves dpyor pe puxp £og
péTpue mhaoTkdTnTe, YelKOdEg
apyLhot, appmdels dpythot, thuam-
dE1g  Gpylthot,  dpyihot  yapnhig
TAUGTIKOTITUS

OL

Oppavikes thele Kol opyavikeg
LAmoerg  apython  yauning mho-
GTIKOTI TS

Theis ko

MH

Avopyuves 1heic, puppapunukeg
1] SlatopkES AETTOKOKKES (ppot
1) thudidng £601), EAUCTIKES 1ALIC

(pryrhon
(LL<50)
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orkdm g, Mroddel; dpyon
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Opyuvikeg  Gpphor  pétpug 1
peyling mhusTikOmTag, opyavi-
Kig thelg

TMokt opyaviki
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£DGQT
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R
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Ewova 1: Eviaio cvompa taéivopneng edagav USCS (ASTM D-2487).
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o v kokkopeTpikn avdivon ypnotpomotovvtar amd 100gr g kol Skg deiypartog

avdioya pe 1o péyebog twv kokkwv (AASHO T-27/66, ASTM C-136). I'a appmdeg detypo
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aroutovvror 100-500gr detypatog, evd yio detypo pe yoAikio kot kpokdieg Skg delypatog kot
nwapoandve. To detypa mpv kookvicBel Exel Enpabel yia tovAdyiotov 12h otovg 105°C. X
ovvéyeta, Quyiletor Kot YiveTol amocVGoMUATOCT TOV KOKK®V GTO YOV, Y0pig OUMS VO GTOVE
T0 TEPLEYOUEVA YOATKLIOL. MeTd TO delypa elvar £Too yro kookiviopa. To vAKS Tov €xet petvet
o€ kéOe koéokvo Quyileton Ko UETOTPEMETOL GE TOCOOTO €M TOL GLVOAMKOVD PAPOvE TOV
OelyOTOg, TO 0010 AOTEAEL TO TOGOGTO TMV GLYKPATOVLEVOV KOKK®V Y10 KéOe KOoKivo. To
TOGOCTO OLTO UETOTPEMETOL GE TOGOGTO OlEPYOUEVOV KOKK®OV Kol TPOPAAAOVTAG TO GTO
Suypappa dtepydpevov Papovg (%) - StopéTpov KOKKOL (mm) dNUIOVPYEITL ) KOKKOUETPIKY
KOUTOAN, otd TNV 07Ol LITtopovV VoL BYOVV GUUTEPAGLLOTO Y10, TO GUVTEAEGTH OLOIOUOPQIag

(Cun U) kot to Babpod dapaduong (Ce) tov delypartog.

O ovviedeotig opoopopeiag divel TAnpo@opieg yio T GLUTOKVOGCT] 1] GUVEKTIKOV N
EAAPPE CUVEKTIKAOV £60QAOV Kol 1IGOVTAL LE TO TNAIKO TNG SLUETPOL Y10 TOGOGTO JEPYOLEVOV
60% mpog 1t dSdueTpo Yy mTocootd depyduevev 10% (Xpnotapag, 1998, Kovkng 2002,
[Momayapiong, 2015). Otav U<S 1o £€dapog yapaxtnpiletar opotdpopeo, otov U=5-15
avopowopopeo kot otav U>15 mohd avoporopop@o. OGo mo avopotopopeo 1o £00pog 1060

LEYOADTEPN 1 IKOVOTNTO CLUTVKVMOGNG TOV.

U="22 272
dio

O Babpuodg drapdbpiong tov VAIKOD 1600 TOL LLE TO TNATKO TOV TETPAYDVODL TNG OLOUETPOV TOV
avtiotoryel o mocootd depyopeveov 30% mpog TO YVOUEVO TNG OLUETPOV Yl TOGOGTO
depyopevov 60% eni ™ dduetpo yia mocootd 10% (Xpnotapag, 1998, Kovkng 2002,
[Momayapiong, 2015). Oco kaidtepn 1 S10fdBIGN TOL £6APOVG TOGO To 6TadEPO gival, TOGO
LEYOADTEPN aVOEKTIKOTNTA EYEL MG TTPOG TNG SLAPP®OT|, umopel va CLUTLKVOOET KOl GLVETTMDG
EXEL LEYOADTEPN OLVTOYT] OTT OLATUNCT] KOl LEYOAAVTEPT] PEPOVGOL IKOVOTNTA, GE GYECT] LE EOAPN

KaKNg owaopionc.

d3o’
C.=—— (2.13)

dgo d1o

Emniéov vmapyel dvvatdtnta vroroyiopod tov cuvieheotn olamepatrotnrog (k) tov
€00(POVG, O OTTO10G 1GOVTOL LE TO YIVOUEVO TNG 6TABEPAS C €Ml TO TETPAY®OVO TNG SAUETPOV Y10t
1060010 Otepyopevav 10% (Hazen, 1911). T'a ) otabepd ¢ ypnoyionoleitol o péon Tun

100 ko 1 SLAUETPOG YPNOLOTOLEITOL GE LOVAIEG EKOTOCTOUETPOV.

k=cdy’ (2.14)
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2.1.5 Avaivon pe apaiopeTpo
Mo ta AentoKokKa £0G¢pN EKTOC OO TI KOKKOUETPIKN OVAALGN YIVETOL KO OVAALGN e

OPOIOUETPO, KOATG TNV Omoid UETPATOL, LE TO OPOLOUETPO, 1 TLKVOTNTA TOV VAIKOD TOV
alwpeitonr péoa og vypod péco. Ia v avdivon avty (AASHO T-88/78, ASTM D-422/72)
AapPavovton 45gr detypatog mov dépyovrat and 1o k6okvo Nol0 kot elodyovion o€ moTnpt
tov 250ml. e av16 eniong mpootiBevion Sgr mapdyoviog 0106Topds (TOAVPM®CPOPIKO VATP10)
kot 250ml aneotaypévo vepd. To didAvpo avadeveTon Kot aprvetat yio TovAdyiotov 12h, dote
Vo YIVEL ATOGLGCMUATOOT TV KOKKOV. Eneta, petapépetol pe enimivon péoa og KOTEALO
doTopas, 6mov avadeveTol Yoo Imin kot 6T GLVEXELD HECH GE OYKOUETPIKO KOAVOPO GTOV
omoio mpootiBetan vepo péypt ta 1000ml. O oykopeTpikdg KOAVOPOG avadeveTol yio Imin Kot
émerto apnvetol oe otafepd onueio. Metpnoelg g mukvotTnTag Kot g Beppokpaciog tov
dwAdpatog Aappavovion avé 1, 2, 5, 30, 60, 250 kot 1140min and ™ GTIYUN TOL APNVETOL O

KOAMVOPOG 610 oTabepd onpeio kot apyilet  kabilnon Tov VAIKOD.

YTIG UETPNOELS TLKVOTNTOG TTOL TTAPONKAV YivovTol KATOEG J10POMCELS GYETIKEG e TN
Oepupokpacio Kol ToV TOPAYovVTo JGTOPAC, TTOV ypnotpomombnke, kot vroloyiletor TO

1060010 dOctypatog (P), mov og ke pétpnon ftav ce aidpnon.
R
= — 0,
P= S100/0 (2.15)

H 810pBwon ¢ évdeiEng Tov vdpopétpov, e faon Tov TOTTO TOL TAPAYOVTA SUGTOPAS Kol
) Oepprokpacio katd T péETpnomn, yiveron pe faon tov [ivaxa 2.2ty cuvéyeta, vroroyileton

N ddpeTpog tv Kokkwv (d) mov Bpickoviav ce awdpnon oe kdbe pétpnon.
d=d,K, K; K, (2.16)

Omnov do n p€y1otn SIAUETPOG KOKK®V GE 0LdPN 01|, 1 omoia Aapdvet TIHég o KaOe ypovikn
otiypn copeova pe tov Iivaka 1. K o mapdyovrag yuo mokvopetpo 152 H (ITivakag 3), Ke o
ovvTeELESTNG d10pBmONG cLUVAPTACEL TOL €101KOV PAPovg Tov £dAPOVS Kot Ky 0 cuvteleotrg
d0pbmwong cuvaptnoel ¢ Beppokpaciag, ®ote va Anedel vtoyN N peTafoin Tov EMOOVE TOV
péosov dacmopdg (Ilivakag 4). Télog, yivetar avaymyr| Tov TOGOGTOL SELYLOTOC GE audPn o,
070 GLVOMKO delypa kot VToAoyileTaol £T61 TO TOGOGTO KOKK®V 6TO GLVOAKS detypa (W), T0

01010 OVTIGTOLYEL GTO TOGOGTO SEPYOUEVAV Y10 TNV KAOE SLAUETPO.
VVS = _m ( 2.17 )

Omov W 10 106006106 detypatog mov tepvdet amd to kéokivo NolO.
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IMivoxog 1: Méyiotn 01GueTPOg KOKKMV (do) 6€ adpnon KAT® amd dedopéveg cuvOnkes katd A.A.S.H.O..

Xpévog (min) Méyiotn d10peTpog KOKK®V (mm)

1 0,058

2 0,040

5 0,026

15 0,015

30 0,010

60 0,0074

250 0,0036
1440 0,0015

Mivexog 2: Xovleteg dopbdoseig enmi Tov gvocitewv mov dwpalovror oto mpdTvmo, katd A.A.S.H.O.,
vopopeTpo £ddgovg 152 H, 1o Tig avaypopopeves Oeppokpacics Kol S10AVRATA SLAGTOPAS, ACTE VA Yivel
avaymyl oVTAV ot evosigels néoa o amocstaypévo vepo Beppokpasciog 20 °C.

Ogppoxpoocio Tov AopOmon g evdci&emg TOV VOPORETPOV Y10 TOVG TAPUKATO TUPAYOVTES
otehdpoTog dwacmopdc
(°C) NaPO3 Na12P10031 NasP3010 NaeP4O13
(gr/L) (gr/L) (gr/L) (gr/L)
19 7.4 35 35 55
19 % -7,2 -3,3 -3,3 -5,3
20 -6,9 -3,1 -3,1 -5,1
20 Y% -6,7 -2,9 -2,9 -4,9
21 -6,5 2,7 2,7 -4,7
21% -6,3 -2,6 -2,6 -4,6
22 -6,1 2,4 2,4 -4,4
23 -5,8 2,2 2,2 -4,2
23 % -5,6 -2,0 -2,0 -4,0
24 -5,4 -1,8 -1,8 -3,8
24 Y, -5,2 -1,6 -1,6 -3,6
25 49 14 14 34
25 % -4,7 -1,2 -1,2 -3,2
26 -4,5 -1,1 -1,1 -3,0
26 Y% 4,3 -0,9 -0,9 -2,8
27 -4,1 -0,7 -0,7 -2,6
28 -3,8 -0,5 -0,5 2,4
28 % -3,6 -0,3 -0,3 2,2
29 -3,4 -0,1 -0,1 -2,1
29 % -3,2 +0,1 +0,1 -1,9
30 -3,0 +0,2 +0,2 -1,7
30 % 2,7 +0,4 +0,4 -1,6
31 2.5 40,6 40,6 13
31% 2,3 +0,8 +0,8 -1,1
32 -2,1 +1,0 +1,0 -0,9
33 -1,9 +1,2 +1,2 -0,7
33 % -1,7 +1,4 +1,4 -0,5
34 -1,4 +1,6 +1,6 -0,4
34 % 1,2 +1.8 +1.8 0,2
35 -1,0 +2,0 +2,0 0,0
35% -0,8 +2,1 +2,1 +0,2
36 -0,6 2.3 423 40,4
36 % -0,4 +2,5 +2,5 +0,6
(1) To Swwddpata Tapackevdlovior 8t apardoems 125ml éropov StoddOTOg TaPEyoVTo JLUCTOPAG EXPL
cuumAnpocews 1000ml.
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ITivaxog 3: Twéc mapayovra Ki Yo mokvéperpo 152 H kata A.A.S.H.O..

gr/L KL gr/L KL gr/L KL gr/L KL
1 28 0,849 55 0,686 82 0,523
9 29 0,841 56 0,680 83 0,518
3 30 0,835 57 0,674 84 0,513
4 0,996 31 0,830 58 0,669 85 0,506
5 0,990 32 0,825 59 0,662 86 0,500
6 0,985 33 0,819 60 0,655 87 0,492
7 0,979 34 0,814 61 0,650 88 0,485
8 0,971 35 0,805 62 0,643 89 0,479
9 0,967 36 0,800 63 0,636 90 0,472
10 0,962 37 0,794 64 0,629 91 0,465
11 0,955 38 0,789 65 0,625 92 0,459
12 0,950 39 0,783 66 0,621 93 0,453
13 0,944 40 0,778 67 0,614 94 0,448
14 0,938 41 0,770 68 0,608 95 0,442
15 0,931 42 0,764 69 0,601 96 0,437
16 0,924 43 0,758 70 0,596 97 0,429
17 0,918 44 0,752 71 0,590 98 0,424
18 0,911 45 0,748 72 0,584 99 0,418
19 0,904 46 0,743 73 0,578 100 0,413
20 0,897 47 0,737 74 0,572 101 0,408
21 0,890 48 0,731 75 0,565 102 0,403
22 0,884 49 0,725 76 0,560 103 0,398
23 0,878 50 0,718 77 0,552 104 0,394
24 0,872 51 0,712 78 0,547 105 0,390
25 0,867 52 0,705 79 0,542
26 0,860 53 0,699 80 0,535
27 0,855 54 0,693 81 0,529

Mivexog 4: Typég ovvieheotn d16pBmong Kc suvaptioel Tov €81koV PBapovg Tov £00Qovg Kou Tipég
ovvtereoti] 016pOmonc Kn ovvapticel g Oeppokpacios kata A.A.S.H.O..

E81k6 Bapog (gr/cm®) Kg Ogppokpacia (°C) Kn
2,60 1,016 15 1,053
2,61 1,013 15,5 1,046
2,62 1,010 15 1,043
2,63 1,007 16,5 1,034
2,64 1,003 17 1,028
2,65 1,000 17,5 1,020
2,66 0,998 18 1,014
2,67 0,995 18,5 1,008
2,68 0,990 19 1,000
2,69 0,987 19,5 0,995
2,70 0,985 20 0,988
2,71 0,983 20,5 0,984
2,72 0,980 21 0,980
2,73 0,978 21,5 0,975
2,74 0,975 22 0,967
2,75 0,972 22,5 0,962

23 0,956
23,5 0,950
24 0,946
24,5 0,940
25 0,935
25,5 0,930
26 0,925
26,5 0,920
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2T oLVEXEW TO OLGALUO OV PPICKETOL GTOV OYKOUETPIKO KUAVOPO EEmAEveTal GTO
kooktvo No200 kat agod Enpabei kookiviletatl ota kdokva No20, 40, 100 ko 200. Zuyileton
TO GLYKPOTOVLEVO VAIKO atd KAOe KOGKIVO Kol VTOAOYILETOL TO TOGOGTO TV depyOuevmv. To
tehevTaio padi e TO avayOUEVO GTO GUVOALKO JEIYILO, TOGOGTO TV MPOVUEVOV COUATIIIMV,
npofdilovtal oto dbypappa depyduevov Bapovs (%) dwapétpov kdéxkov (mm) poli pe Ta
OMOTEAECUOTO TNG KOKKOUETPIKNG OVAALGNG KOl OTOTEAOVV TO TUNUO TNG KOKKOUETPIKNG

KOUTOANG Y10t TO AEMTOKOKKO KAAGLLO TOV SElYIOTOC.

2.1.6 Aoxkip] HOVOOLAGTOTNG GTEPEOTOINONG
Me ) dokiun g povodidotatng otepeonoinong (ASTM D-2435/80) mpocodopilovtal o

ovvteheotng povodidotartng otepeonoinong (Cy), 0 cLVIEAESTNG cLUTESTOTNTOS (My), TO
pétpo mapapopeootpdmrag (Em) Kot o deiktng cvpmieototnrog (Ce) Tov £00pkod vAKoD. ['a
mv extéreon ¢ katd ASTM D-2435/80 ypnoyomoteitar to 6pyavo tov ownuétpov. To
€00LPIKO OELY[LOL TOV YPTCLUOTOLEITAL EIVOL GTNV OPYIKN TOV KOTAGTAON, XWPIG Vo VIooTel
Kamowo eneEepyacio Ko Tonobeteiton 6€ HETOAMKO SOKTUALO GLUYKEKPIUEVMOV SOGTACEWDY Kol
Bapovg. O daxtdoioc pali pe to edapikod deiypa, apod (uyichel, Torobeteiton 6To 0N UETPO
LEGA GE E101KN GLOKELY], OVALEGH GE dVO TOPOMBOVS, DGTE VO LTOPEL Vo O10peVYEL AEOVIKE
10 vepo amd to detypa. H €0k cvokevn yepilel pe aneotaypévo vepd, doTe TO detyna va
Bpioketan PuBiouévo péoa oe avtd kol optio doPifdleton oto delypo pécw poyroPpoyiova.
Avéroya pe to @avopevo PBapog tov detypartog kot 1o Bdbog and to omoio €xer efayOet,
aropaciletatl to péyeBog g option mov Ba acknBel katd T dokiun. LTdyog elvar 6To TEMKO
oTAd0 NG dokung va €xel acknbel toon @oOption Oon ackeitor oto deiypo OtOV 0VTO
Bpioketot 6T0 VIEdAPOS. APoV epapochel  popTion, Aappdvovtor petprioels s Kabilnong,
LLE TO UNKLVGIOUETPO TTOV EIVOL EVOOUATOIEVO GTN GVoKELT, oto 157,307, 17,27,47, 87, 157,
30°, Th, 2h, 4h ko1 24h. H dwdwasio avt emavolappaveTor TOLAL IGTOV 000 POopES, 6€ 000
Babuideg eopTIoNG, pio kpOTEPN TNG KOV UEVNG Kot pia iom Kot icmg Alyo peyaldtepn, g
OGKOVUEVNG GTO VIESAPOG, LE OMAAGLOAGHO KABe popd Tov epappolopevov goptiov. A@ov
&xouvv mapBel Oheg o1 PETPNOEIG HE POPTIOT, ATOUOKPVVOVTOL To. EMPOALOpEVE Papn Kot
AopBavovtal HETPNOELS OTA 1010 YPOVIKA OGTHLOTO KATO TV OTOQPOPTIOT TOV OEIYLLOTOG.
AQOV TEAEIDOEL KOl 1] OMTOGVUTIEST], OMOGLVOPLOAOYEITOL TO OWONUETPO, EAYETAL TO delypa

a6 TO OOKTOALO KO LETPATE 1) VYPOGIO TOL GTO TEAOG TG OOKIUNG.

Metd 10 mépoag g dokiung yo kébe Pabuidoa poptiong dnuovpysitar Stérypappo ypovov
(s) - €vdelEng unrvvotopétpov (mm). And avtd apykd vworoyiloviot ot kabilnoelg yio fodpo

otepeonmoinong U=100% xor U=0% (ITomayapiong, 1999). ' U=100% yivetar mpoéktoon
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TOV 2 V00YPAUUOV TUNUATOV TS KOUTUANG Kol 1) TOUN TOvg avTtioToryel otnv kabilnon v
BaBuo otepeomoinong 100%. I'a U=0% emiéyovtor 000 xpovot, petald tov omoiwv o évag
etvat teTpamidotoc Tov aAlov, mapadsiypatog xapn 30s kot 120s. Metpdre n andotaon TV
oo ypdvev otov Géova y kot 1 kabilnon yio U=0% avtiotolyel oto onpeio mov oméyet
andotaot, ion pe avt Hetaéd Tov t kot 4t, amd 1o ToV Xpovo t Tpog TV KatevBuven tov dova
y mov pewwveron 1 Kabilnon. ‘Eneira, vroroyileton | kabilnon yioo U=50%, ®g to péco twv
U=100% xor U=0% kot and ooty pe mpoPoin otov d&ova tov ypdvov, o ypdvog tso. O
VTOAOYICUOG TOV GUVTEAEGTH LOVOOLAGTOTNG OTEPEOTMOINGNG vl TAEOV EPIKTOG HEG® TNG
Yxéong 2.18, 6mov H 1oobvtan pe 10 Hed tov Hyovg Tov JoKIHiov, Kabdg 1 amooTpdyyion

ocvppaivet kot amd T1g VO EAEVBEPES EMPAVELES TOV SOKIULIOV.
Cy=0.049 (H%*/ts0) (2.18)

o Tov vmoloyiopd tov cvvteAeotn cvumiectotnTag (ZYéon 2.19) mpémer apyikd vo
VTOAOYIOTEL 0 AOYOG KEVMV TOL £6A(POVG otV apyn (€o) Kot TO TEAOG (€1en) TNG doKkung. O Adyog
KevoVv otV apyn (€o) vroroyileton pe Baon ™ Zxéon 2.20, evd 0 TeMKOG AOYOS KEVAV (€reh),
1600TaL LE TO YIVOUEVO TNG LYPAGING 6TO TEAOG TNG OOKIUNG, LE TO €00 BAPog Tov LAIKOD

(Xpnotapag, 2011).

m, = —— -2 (]9

1-ep Orer—0Oapy

_ AH+Hgxeq
0 H,—AH

(2.20)
Omnov AH 1 kaBilnon katd ™ eoption kot Ho 10 apyikd Hyog Tov dokipiov.

To pétpo mapapoppwoipdtag (Em) 1covton pe 10 avtioTpo@o TOL GULVTEAESTY|
ovumeotomtog (Xpnotdpag, 2011). Télog 7y 7tov deiktn ovpmestomroag (Ce),
xpnowonoteitor to ddypoppa HeTofoAng Tov Adyov kevav (Ae) — tdong (o) (Xpnotdpoc,
2011). Ze avtd mpoPariiovtag Toug Adyovg Kevav yia kdbe Babuida optiong mpokvmtel €val
evBvypoppo tunua, mov ovopaleton Virgin Consolidation Line (VCL). H kAion avtov tov

€VOVYPOULOVL TUNHATOS IGOVTOL LE TOV OEIKTI] CLUTIEGTOTNTOG TOL EGQPIKOV VALKOVD.

2.1.7 Aoxapn) Gpeong Ppadciag TPOGTEPEOTOUUEVIS OLATUIONG
Katd ) dokiun| dpeong dtdtunong yiveton Tepapatikdc TPOcdopIoHOg TG SOTUNTIKNG

OVTOYNS TOL £0APIKOV VAIKOV, € oo Ue TN HeTafoAn oatabepng opBng tdong mov ackeital
kéBeta otV empaveln ddtunong (Xpnotdapag, 2011). H datuntikn avtoyn aviummpocsoneel
™ HEYIOTN OTUNTIKY OVTIOTOOT OV OVATTOGGETOL 6TO0 eminedo oG actoyiog (Kovkng,

2002) kot meprypdpetor amd T cvvoyn (c), nAadn v EAEN peta&d TV KOKK®Y TOL DAIKOV,
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KOl TNV €00TEPIKT Yovia TPIPNS (¢), ONAAST TNV aVTIGTOOT HETOKIVIONG TOV OVATTOGGETOL
UETOED TV KOKK®V. T oxéom g S10TUNTIKNG OVTOYNG LLE T1 GLVOYT KOl T YOVIO ECMTEPIKNG

TPIPNG TEprypdoet 1 eElowon Tov vopov Mohr-Coulomb (Zyéon 2.21).
T=c+o*ep(p) (2.21)

Ynrdpyovv tpelg tomol dokipumv aueong odtunong (Kovkng ko Xoumataxdakng 2002,
Xpnotapag 2002). H taysio dokiu] pn otepeomonpévov dokiuiov, m toyeion dokium
OTEPEOTONUEVOD SOKIHOV Kot 1 Bpadeior OKIU| OTEPEOTONUEVOL SOKIIUIOV. XTNV GUVEXELN
Oa avaivbel n Ppadeio dokiur otepeomomuévon dokiiov, 1 omoia Bewpeiton OTL €ivar o mo
AVTITPOCHOTEVTIKOG TOTOC, KaOMG glvar duvatn 1 EKTOVMOGT TNG TECTG TOV VEPOL TOV TOP®V
KOl GUVETMG HE 0T LRWOAOYILeTal 1 STUNTIKY avTOY] TOL €JAPOLG KATA TO GTASL0

Aertovpyiog Tov £pyov (Kovkng 2002, Xpnotapag 2002).

[Na v extédeon g dokyur (ASTM D-3080/79), ypnoylomoteital Opyavo amoTeALOOUEVO
a6 £va SLpeTd TETPAY®VO LTOSOYEN, GTOV 0010 EMPAAAETOL LETOKIVIIGT TOL EVOG TUUATOG
o€ oYE0M UE TO GANO, TapdAANAa o1 dlema@r| Tovs. Méoa otov vrodoyéa tomobeteitan To
aveme€EPYaoTO LAKO KO 0OV TPOGOIOPIGTEL TO 0Py KO VYOS TOL doKLpLio, eKaTEPMBEY oL TOV
tonofetovvTol mopoABotl ylo Vo Eivat SLVOTH 1) OTOGTPAYYIOT Kol UNKVVGIOUETPO. Yo TNV
HETPMNOT TNG OLOTUNTIKNG TAPALOPPMONG KOl TNG HETAPOANG TOL Vyovg Tov. Aol T0 detypa
otepeomomBel vwd v emBount) opbn thom, yivetar ddTunon tov pe Ppadeion emPoAn
SWTUNTIKNG TOPAUOPP®ONG, LEGH NG Kivnong tov e€vog TUNaTog Tov vtodoyéa. Etot, 1
Opavon tov detypatog cupPaivel katd po TPOKABOPIGUEVT ETLPAVELD, TOV AEYETOL EMLPAVELL

duatunong (Xpnotapag 2006).

Mo v emioyn tov puOUOD TOPAUOPP®ONG APYIKE EKTYLATOL O OTOLTOVUEVOS YPOVOS
Opavong (T) ocopewva pe ™ oxéon T=50*tso, 6mov tso 0 ypdvoc Y 50% ctepeomoinon tov
dokiiov (Xpnotdpoc, 2011). v ovvéyelo vmoroyiletor o puvOUOE TOPAUOPPOONG
JPAOVTOG TNV EKTILAOUEVT OLOTUNTIKY] TOPOUOPP®GCT, 1| OTOl0l AVTICTOLXEL GTNV UEYLOTN
dlTunTikn téorn, pe Tov xpoévo Bpavong mov vmoAioyicOnke mpornyovpévems. H didtunon
ovpPaivel €o¢ 6Tov 1 dwTUNTIKN TAPApdpe®on Tacel To 10% Tov apytkoy TAATOVS TOL
dokipiov. Ztov T€A0G TG SOKIUNG, HeTpdte Eavd To VYog Tov doKIiov Kot awtd Enpaivetan

ko Quyiletan yio Tov Tpocdlopiopd tov Enpov Tov Bapovc.

H mopandve dtodikacio Tpoylatomoleitor TOVAGYIGTOV TPELS POPES, LLE OLPOPETIKN KAOE
Qopd epapuolopevn kabetn tdon. And kabe doxiur| TpokvmTEL £val (EVYOS TIUAV HEYIGTNG

dlTunTikng taong (1) ko epappolopevns opbng taong (o). Avtég amewovifovior 6To
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JUYPOLLLO T-G KOl OO OVTO TPOKVITOLV 1) GLVOYN Kol 1 yovio £00TEPIKNS TPPG TOL
€00PIKOV VAKOV. ATO TV d0KIUN avTn €dyovtan emiong o dtoypAULLOTO SLOTUNTIKNG TAOTG-
JTUNTIKNG TOPAROPOOONS Kot SITUNTIKNG Thonc-petaforng Hyyovg dokipiov.
2.1.8 Aoxy) onpelokng eOpTIoNg

H doxun onuetokng eoptiong amotelel por omAn pnébodo, pe v omoia vrwoloyileton M
povoacovikn Oumtikny avtoyn Ppoywdadv vikodv (Broch kot Franklin, 1971) Katd ) pébodo
T €PAPUOCETOL ONUEIOKA OMTTTIKY SUVOUN GE OVTIOIOUETPIKG ONUElD, €T TOV EMPAVEIDOV
ToV doKIUiov. MeyaAdTEPO TAEOVEKTNUA TG E1val OTL OEV OmATEL KOTAAANAQ OLOLLOPPOUEVEL
doKipa Kot yio autd eivar EDPEMS YPNOILOTOIOVUEVT] Y10 TOV VTTOAOYIGHO TG OVTOYNG o€ OATyN
delypdTv Tov dgv UTopovy vo. popeorotnfodv (Anuomoviog, 2008). Me v cuykekpiévn
dokiun (ASTM DS5731-16, ISRM 1985) vmoAoyileton apylkd 0 GUVTEAEGTNG GMUEINKNG
ooptiong (Is).

P
Is =5 (2.22)

Omnov P n 9dption katd ™ Opavon tov doxiiov kot De M 10060vaun SdpueTpog tov

delyparog.

D’ =22 (2.23)

Omnov D ko W, 10 Do Kot To TAATOG TOV S0KLUIOV, TO 0TTOi0 ATOTEAOVV TIG OVO LUKPOTEPES
JlOTAGELG TOV. ANAWSY], Y10 TOV VITOAOYIGUO TNG IGOSVVAUNG SIOUETPOV JEV YPNCLOTOLEITOL
TO UNKOG TOL dokipiov. v cvvéyewo péow tng Xxéong 2.24 vroAoyiletar o dtopOmpévog
ovvtedeotg onpetokfig @optiong (Igspy) v Oetypo Swapétpov S0mm, ®ote vo eivan
ocvykpica ta amoteléopato HeTaEh O0POpPETIKOV detypdtov. Xty Xyéon 2.24, F givan o

ouvtereotng dtopBwong peyéBoug, o omoiog vroroyileton pe ) Zyéon 2.25.

Igsoy = F %1y (2.24)

F= (%)0’45 (2.25)

A@o¥ vroroyiohel kot 0 010pO®UEVOG GUVTEAEGTNG CNUEINKNG POPTIONG UTOPEL TAEOV VOl
Bpebel kot n povoaovikn BAmtiky avtoyn (o) tov vAkov (Xyéomn 2.26, ISRM, 1985) kot 0
epatopevikd pétpo ehaotikdmtog (Eo) (Zxéon 2.27, Ifran, Dearman 1978).

0 =22 * Iysq) (2.26)

E, = (0,588 * I, + 0,084) * 10* (2.27)
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TéNoc, ovpuemva pe tov Bieniawski (1974) pumopet va yivel ta&vounon yio Ty avioyn Tov
delypatog pe Pdaon tov 010pOB®UEVO GLVTEAEGTY] ONUEOKNG QOpTIoNG. To €dapkd VAIKO
Bempeiton mold vyMAng avtoxng Yo Iss0)>8, VYNNG avioyng v Iss0)=4-8, uéong avtoyns
Y10 Ig(50y=2-4 ko yapnAng ovtoxng yia Isse)=1-2.

2.2 Exti T0mov mtpoTumn dokiun oeicovong (SPT)

Kotd ™ dudvoién ¢ yedtpnong eKTEAOVVIOL Kol Ol TPOTLTEG OOKIUES Oleicdvomng
(Standard Penetration Tests - SPT). H mpdtunn dokiun dieicdvong amotelel pior oAy SUVOLIKDY
1éB0d0 KaBopIoHOD TOV EML TOTOL YEMTEYVIKAOV WO10TNTOV TOV VIESAPOVS, OTMC TNV GYETIKN
TUKVOTNTO Kol TIG TOPAUETPOVS OOTUNTIKNG ovToyns. H doxun mpaypatoroeitol katd ™
SvoiEn TG YEMTPNONG GE EMOTUAGUEVO Ad TOV YEWAGYO PAON Kot 0VGLOCTIKG HETPAEL TV
avTioTOoN TOL £0APOVG OTN JIEIGOVON CLYKEKPLUEVOV JUGTACEMY OELYLUTOATTN GE QVTO.
Avaivtikdtepa, HOMG 0 detypaToAmINg @Tdcel 6to emBountd Pabog, apyilet vo Pubileton
oTOV £5001KO GYNUATIGUO, HEc® EAeVBEPN S TTOMS Papidiov pnalag 63,5kg, To onoio aprveTat
va méoer amd Vyog 0.76m (ASTM DI1586). H dwdikasio cvveyiletor €mwg 0toL 0
delypaToANTING 01€16006¢€L 45cm amd v apyikt| tov Béom. Katd ) didpketa g daudwkaciog
petpovvtal ot Ktvmotl ové 15cm diegicdvong kot oto téhog vroAoyiletal o GAbpolGHa TV
kpovoewv (Nspr) Yo dieicovon 45¢cm, yopic va Anedovv vdyn ot ktdmot Yo Ta tpdTa 15em.
Ovclaotikd, o aptfpnog Nspr apopd Tov KTHToVg Yo TNV deicdvon tov televtainy 30cm Kot
avtd ovpPaiver 010t o TP®OTO 15cm katd mhoa mBavoTTA givon emmpeacpéva and ™
OlTPNON Kol GLVERADS 0ev Oa ODGOLY AVTITPOCMOTEVTIKG OTOTEAEGLOTO TMV UNYOVIKOV

YOPOKTNPIOTIKAOV TOV £06POVG.

2TV GLVEXELD LECH EUTEIPIKDOV GYECEDV, XPNOLOTOLOVTOS ToV aptdud Nspr pmopovv va
VTOAOYIGTOVV N oxeTkn mukvotta (Dr) ot mapdpetrpor g doTuntikng avioyns (¢, @), M
aoTpyylotn avtoyn Tov £3eovg (Cy) Kot 10 OWNUETPIKO PETPO TOPAUOPPOSIHOTNTOS (Es).
O1 Terzaghi kou Peck (1948) cvoyéticav yuo mpmdtn @opd twv aplOud Nspr He TV GYETIKY
TokvOTTo. O GUGYETIGHOG VTOG APOPE KOKKMOT £04pN Kot Tapovstdletot otov [Tivaka 5.

Ot 10101 ékavay TIg TPAOTEG cLGYETIoELS TOV Nspr HE TNV Yovia ecwteptkng Tppng (ITivakag 5).

Mivaxkag 5: Twpég oYeTIKNG TUKVOTNTAS KOl YOVIOS €0OTEPIKNS TPPNS o€ oyxéon pe Tov aplOpé Nser
(Terzaghi ko Peck, 1948).

Nspr D: o
0-4 TToAd yolapn 0-0,15 27-32
4-10 Xaropn 0,15-0,35 30-35
10-30 Méon 0,35-0,65 35-40
30-50 vk 0,65-0,85 38-43
>50 [ToAb kv 0,85-1,0 >40
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O Peck (1953) mpoteivel v Zyéomn 2.28 yio TOV VTOAOYIGO TNG YOVING EGOTEPIKNG TPIPTG
a6 tov aplfpd Nspr, yio appddn 06em. AALeg avtioTolyes GYECELS Yo ALULMON £04.ON ExovV
npotadel kot omd Toug Ohsaki (1962) (Xyéon 2.29), Japan Road Association (1990) (Zyéon
2.30), eved vTapYoVV aVTICTOXEG GYECELG KOt Y10, GAAOVS TOTOVS E3APDV.

@ = 0,3 % Ngpr + 27 (2.28)
@ = (20 * Ngpr)®® + 15 (2.29)
@ = (15 * Ngpr)®> + 15 < 45, y10 Ngpr>5 (2.30)

AvaQopikd e TNV 0oTpAyyloTn avioyn, ot Terzaghi kot Peck (1948) mpotevav v Zyéon
2.31, evd otov Ilivaka 6 TapovstdleTal 1 GUVEKTIKOTNTO TOL £54.QOVE avdAoya pe ToV aptOpd

Ngpr.
C, = 0,6 x Nopp (t/m?) (2.31)

Iivekag 6: Typég cuvekTikOTNTOS £0GQOVG 6¢ oYfon pe Tov aptOné Nser (Terzaghi kon Peck, 1948).

Nspr Yuvektikotnta (L)
0-2 IToAb porokn émg voopn
2-4 Moalokn
4-8 Méon
8-15 ZTppn

15-30 Huotepen
30 OKANPN

YxeTIKG UE TO OWMNUETPIKO UETPO TOPAUOPPOCIUOTNTAS VTAPYOLV TOTOL 7OV TO
ovoyetiCouv pe tov apiud Ngpr. O Webb (1969) yia apyth@dn dupo €xel mpoteivel v Zyéon
2.32, eved o Desai (1970) ™ Zyéon 2.33. Emiong, yw apyih@on aupovg o Bowles (1997)
npoteivel ) Xyxéomn 2.35. O Begemann (1974) cvykekpipéva yioo tov EAANvikod yopo €xet
npoteivel T Xyéom 2.34, 6mov v eddon M+S: C=3, fS: C=3,5, mS: C=4,5, gS: C=7, S+G:
C=10 o1 G+S: C=12.

ES = 3'3(NSPT + 15) (232)
Es=5%Ngpr™® (2.33)
ES =40+ C * (NSPT i 6), omov + :NSPT>15 Kol - :NSPT<15 (234)

E=320(N+15) (kPa) (2.35)
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2.3 YoroYlopog TapapuETPOV Y10 TEPITTAOGELS GELGUIKNG POPTIONG
2.3.1 EmoekTiKOTNTO £VOVTL PEVGTOTOONG

Xy mopdypoeo mov akolovdel O avarvboHv ol mpoimobicelg mpdkAnong pevoTomoinong
(ITamaBavaciov 2022). Koatd wdpto Adyo peyohdtepo Pobud  emdektikdTnTOg mTPOG
PEVGTOTOIN O TAPOLGLALOVY KOPEGUEVEG, YaAdPES, Wabvpéc, un ovvektikég amobéoels (Youd
1998). H avénon g mukvotntog kot tov fadpod cuykdAAnomng Tov £30pmVv, ovédvouy v
avToyn £VOVTL PELGTOTOINGNG KOl EPOGOV LTA ALEAVOVTOL [LE TO YPOVO, GUUTEPOIVETOL OTL
vedTEPEG AMODECEIC €Vl MO EMOEKTIKEG TPOG PELGTOMOINGT GLYKPITIKG LUE TOAOMOTEPEG
(Kramer 1996). I'evikd, poawvopeva pevetomoinong nopovcstdloviol Kupiog 6€ GYNUATIoHODG
Tetaptoyevoic nhikiag, evd dev €xovv mapatnpndet té€town pavopeva oe Ilpomieictokavikd
npota (Obermeier 1996). Eniong, avaykaio Kot anapaitnt tpodmoddeon yio pevstomoinon
etvat 1o €dap1kd VAKOS va Bpicketat vid Tov VIPoPHpo opilovrta. Tavtdypova OO GNUAVTIKO
poro mailel kot to PaBog tov VOPoPOPov. Oco avidvovial ol YEWoTATIKEG TAGES o8 pia
OTPOUATOYPOPIKT] GTAAN, TOGO OEAVETOL Kol 1 avToyn £vavtt pgvotonoinons. Emopévoc, n
EMOEKTIKOTNTA TPOG pevoTonoinom Ba petdvetal pe v avénon tov fabovg g otddung tov
V3poPHpov opilovta. Me BAon To ATOTEAEGUATA YEOTEYVIKOV EPELVAV, TO BdBog TV 3-4m
va amotedel 10 péyloto Pdbog G oTtdbung yw TNV TAEWOVOTNTA TOV  QOIVOUEVOV
PEVGTOTOINOMG, EVO HEPIKES EPPaVIcEIS cuvdLovTa pe BaBoc otdBung £mg 10m Kot eEAdyioTeg

pe Bébog peyorvtepo twv 15m (Youd, 1998).

H oyetikn mokvomto ennpedlel Kot avt) GNUOVTIKE TN GUUTEPLPOPA EVOS £0GPOVS MG
Pog TN dvvatdT T pevotomoinons. Oco pkpdTEPN M TWN TG, TOGO o YoAopn eivon M
dutaén TV kOkKov. Zopeova pe toug Terzaghi kot Peck (1967), yolapéc émg oAy yorapég
dppot gtvar v dUVALEL PEVGTOTOMGLES, EVD Y10, VO PELGTOTOM OOV LEPIKDG TUKVEG GLILOL
amontoHVTOoL TOAD HEYOAES GEIGKES PopTiceElS. TEAOG, amd To CNUAVTIKOTEPO KPLTHPLOL Y10, TOV
YOPOKTNPIOUO €VOG €0GPOVG MG PEVCTOTMOMGIUOV €ivol 1) KOKKOUETPiOL KOl TO (QULGIKA
YOLPOKTNPLOTIKA TOV. ATO TIC TPAOTES LEAETEG TPOEKLYE OTL Ol KalBapol dppiot elvan oynuaticpol
emdekTiKol g pgvotomoinor. Avtifeta, ta Aemtdkokko 64T yopaktnpilovral amd vVYNnAég
TILEG CLVOYNG, TIG OTO1EG TPOGOIOEL TO OPYIMKO KAAGLLO Kot T YOVOPOKOKKa £6G(PT £ivorl TOAD
dlmePaTd Yoo vou 01T POOLVV TIC ATOUTOVUEVES DYNAES TTIECELS, MOTE VO PELOTOTTOMOOoVV.
Katd xopodg moArd Kot StopopeTikd KpLtinpla £X0uV TPOTUOEl, EVM YEVIKA EYEL EMIKPATNCEL N
dmoyn Ot £64¢M opotdpopeng daPdduiong sivar mo mbavd va pevctomonBovv amd 06en

KaAng owPaduionc (Kramer 1996).
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evikotepa 1oyvEL OTL T APPDOT 04PN lvar EMOEKTIKG GE pevGTOTOiNGCT OTAV PpicKovTtal
KAT® amd ™ otdfun Tov vopoedpov opilovta kot yapoakmpilovior amd Tyn Nspr<30.
AvTiB€T®G, Otav TO £30(QOC TEPIEXEL TOGOOTO AENTOKOKK®V HEYOAVTEPO amd 15%, 1o1E M
emdekTIKOTNTA £EETALETOL GVUP®VA PE T KpiThpla TV Bray kot Sancio (2006). Zopewva, pe
tov¢ Bray koti Sancio, ywo vo givorl emOeKTIKO GE PeLOTOTMOINGT £00P0G UE TOCOGTO
AentOKOKKOV HEYOADTEPO TOL 15% mpémer va oyder m>0,85*LL (6mov m m vypacia Tov

€0dpovc) kot Tantdypova PI<12, 1) va yapaktnpileton un mhacticd (NP).

Xoppova pe tov Evpokadwka 8 (EC8), ta €0den mov elval emdeKTIKG GE PELGTOTOINGN
avikovv otnv katnyopia S2 (ITivakag 8) kot n whavoTTa TPOKANONS PELGTOTOINGNG YEVIKAL
Ba mpémel va peletdron otig BEcE1g OTOL VILAPYOLVY TTOYLE GTPOUATO YOAUPNG AUUOV KAT® o
empavelokn otdlun vopoeopov opilovta (IIirtdxkng 2010). Amd v GAAN, EAeYXOC EVOVTL
pevotomoinong dev Bewpeitar amapaitntog dtav oydel n Xyéon 2.36 Kot TaVTOYPOVE TO
TOGOGTO TOL aPYIAMKoV KAdopatog givarl pikpotepo and 20% Kot 0 delktng TAAGTIKOTNTOG
PI>10, 1} T0 060016 A0 ivan peyardtepo Tov 35% kot 1 T tov (N1)60>20 1 N appddNg

amobeon givor kabopr| AUpog Kot Toatoypova 1 Ty Tov (N1)so>30.
axS <015 (2.36)

Omov o M emtdyvvon e €0aPIKNG Kivnong o€ €0apog TOUTOV A Kot S TOPAUETPOS TOL

TPOKVTTEL OO TOV TOTO TOL EXAPOVG,.

Mivoxog 7: Tyég mapapéTpov S Yo TIC TVTOTOINREVES KATNYOPieg €ddpovs Tov ECS.

Katnyopia Edd@ovg S
A 1,0
B 1,2
C 1,15
D 1,35
E 1,4
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ivaxac 8: Katnyopisg €da¢dv kata tov EN 1998-1.

Katnyopia . . .
EdGgove Ieprypaon} sTpopatoypogiog Mapapetpor
Vs;30 (m/s) Nser (kpovoeig/30cm) Cu (kPa)

A Bpdyog 1 dAhog BpoymdOng YewAOYIKOG GYNULOTIOUOS, TOL TEPIAAUPAVEL = 800 ) )
70 TOAD 5 m a60eVEGTEPOL EMPAVELOKOD VAIKOD
Amobéoeig modd mukvig dupov, yorikev 1 ToAd okAnpng apyilov,

B TYOVG TOVAGYLOTOV OPKETAV dekAdwV PETpwv, mov yapoxtnpilovtar | 360 — 800 > 50 >250
omd Padpuaio Pertioon TV uNYovIKOV 1O10TTOV 1 To Badoc.

C Bofiég amobioeig mukvng N Letpimg Tukvng Gppov, YoAikov 1) okANpNIg 180 - 360 15-50 70— 250

apyilov Tdyovg amd deKAdES £MG TOAAESG EKOTOVTAOES UETPWV.

AmoBécelg YoAapodV £0G PETPIMS YOAOPOV LN GUVEKTIKOV VAK®V (U
D N Yopig Kamolo HoAOKE GTPOUNTO GUVEKTIKOV VAIK®V) 1 KUPIOG <180 <15 <70
podoicd Em LETPIG GKANPA GUVEKTUCE VAUKEL.

Edapn topr| mov amoteAeitat omd Vo, ETPAVEINKO GTPML TADOG LE
E Tég vs karnyopiog C 1 D ko wdyyog mov mowkiddet peta&h mepimov S m
Kot 20 m, pe VTOSTPOO, 0O O GKANPO VAKO pe vs > 800 my/s.

Amoféoeig mov anotehodvtal, 1 TOL MEPEYOVV EVO GTPAOUN ThYOVG <100

Si tovddyotov 10 m porakdv  apylloviiov pe vymAd  deiktn - 10-20

maotikomtag (P1> 40) kow vynAn mepiextikdmra o€ vepd EVOEIKTIKO

2TpOUOTE  PEVOTOMOMCIU®Y €00V, gvaicOntov apyllov, 7
Sz omolodNToTE GAAN £50PIKN TOUN TOL dev TEPLAUPEVETOL GTOVG TOTOVG
A-ENSi

2.4 YoLoyIo oG QEPOVGAS LKAVOTNTOS £0APOVS Beperimong

dépovoa wavotnra (q) (bearing capacity) Tov £d0¢povg ovopdleTon To PopTio, ava povado
EMPAVELNG, KOTA TNV £Qappoyn Tov oroiov, Ba mpokAndel Bpaon Tov £ddpovg Bepeiinong
(Xpnotapag 2011). And v @épovca KOvOTNTA TOV €0APOVS Bepelimong mpokdmTel M
EMTPENOUEVT TAOT), 1] QAMADG PEpovca kavotnTa ac@aieiog, n oroio amotedel T0 HEYIGTO
QOPTIO v Lovada emQAaveLng, oL pmopel va epaprocBel oto £00poc HEcm g Beperioong,
YOPIc avTo Vo mopapopeet TEpav tov emtpentov. H emtpendpevn tdom ovclootikd 1IGovTol
LLE TNV @£POVGOL IKAVOTNTA Y10, TNV TEPITTOGST OpaoNG TOV E3APOVE KOt LLE TN LUKPOTEPT TNG
(PEPOVGOG IKOVOTNTAG, OTIG TEPIMTMOCELG TOV VIAPYEL OPLO UEYIGTNG TOPAUOPPOONG, LECH TNG

EQUPUOYNG CLVTEAEGTAOV OGPAAELNG.

Avapopikd pe tn Opavorn tov €ddpovg Ogperimong, ocOpemva pe tov Vesic (1963),
VILAPYOLV TPELS TOTTOL AGTOYIOG YOl OLLLILADON EGAPT AVAAOYOL LLE TN CYETIKT TUKVOTNTO, 1 YEVIKN
Opavon, n tomikn Opavon kot 1 ddTpnon. H yevikn Opadon mapatnpeital oe mokvd £6don pe
OXETIKN mukvOTTOL peyoAvtepn Tov  67%, omotedel oamdtoun Opavon pe TANPOG
OVOTTUGGOUEVT] EMPAVELD. 0GTOYIOC, TOV GVVOOEVETAL OO amdToun PUOion Kot GTPOPN TOV

Beperion, AL KL ATO SLOYKMOT) TV EMPAVEINKDV CTPOUATOV. AVTOG 0 TOTOG Bpadong sivat
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duvaTov va mopatnpn el Ko o £04¢T cuumayovg apyilov. H tomkn Opavon tapatnpeiton o
UEOTG TUKVOTNTOG OIS £0A0T. Ot EMPAVEIEG AOTOYI0G OVOTTOGGOVTOL TOTIKA LOVO KAT®
a6 1 Bepedinon, yopic vo OTAVOLV GTNV EMLPAVELN TOV £6APOVG, EVAD GE QTN TNV TEPITTOON
actoyiog N Oepelimon kabldvel kot to mopakeipevo £5apog eppaviCel pkpn avdymon, o
OYKOG NG Omoiog OeV AVTIOTOLXEL 6TOV OYKO TOV €KTOTILOUEVOL £0APOLE KaTA TNV KaBilnon,
OAAG etvon TOAD pukpOTEPOC. TEAOC, M dldTPNON TOPATNPEITOL OE YOAUPA OULMOT €04 LE
peydaAn ovumeostotra. Kotd tn didtpnon n Oepeiioon napovoidler peydin kadilnon ympig
™V ovATTLEN TANPOLG EMPAVELNG AGTOYIOG KO YOPig TNV avOY®oN TOL TOPUKEIIUEVOV
€00povg. OvclaoTtikd, Kdtom and ™ Beperimon dnpovpyeital pio cenva, 1 oroio cupmEleTal,

GLUTLKVOVETOL Kot oOMcBaivel pésa Tov £30poG.

Emotpépovtag otov vmoloyiopud g eépovcags wovotntog, o Prandtl (1920) perétnoe to
TPOPANUO TG aoToyiog £vOG EANCTIKOD MULYDpov, eéoutiag epappolopevov goptiov TNV
em@évelo. Koté tn perétm tov vmodétel 61t 1o d0pikd vAkd Sev &xet Papog (y=0kN/m?), eivar
OHO10YEVES KOl 160TpOTo, Bo cuumeplpepfel dkapmta-TAacTikd, 0Tt 1 actoyio Tov Paciletal
oto kpttpto Mohr-Coulomb, 61t t0 @optio gpapudletol opotdOpopeo Kot KAETO v o€
Gmepov PNKOLG TEOIAOO0KO pe TAATOS OWAGGLO TOL VWYOLG TNG, OTL 0gV AoKOUVTOL
EPAMTOUEVIKES TOOoEL peTtalh Tov Bgpeliov ko g empdvelng Oepelimong kot OtL dev
ovpPaivel vrepeoptwon tov dkpwv ¢ BepedMwonc. Katd v actoyio, emPePaiowoe ™
dtappon £dapkov LAIKOV Katd tnv empdveln gfcde (Ewova 2). Avorlutikdtepa, Tapatipnoe
ot 1 actoyia epeaviletal KT U KOG GUYKEKPIUEVOV EMPAVELDY OAMGONGNG, CUUUETPIKAOV
®¢ TPog Tov d&ova TG medthodokov. Kdatm and to Oepého mpaypatonoteitor aotoyio katd
unNKog Tev vbuypdupov tunpatov pe kiion 45° +¢/2 and v opilovtio, oynuotilovrog v
TPLYOVIKY] oprva abe, 1 omoia wBeitan mpog ta kdt® cov akaunto copa. H kdbodog g
opnvog ®Bel v edapikn pdla mov Ppioketal ekatépwbev oe pio Kivnon mpog ta E€m Kot Thvo.
H aoctoyia Aapfavel yopo Kotd pnkog tov empaveimv bede kot acfg kot amoteleitor amd v
kivnon tov (ovov bed kan act Tpog ta €m kot TV Tpryovikdv cenvav bde kot afg mpog ta
mhve. Xtg {oveg act ko bed To KOTOTEPO OPlOL TOV OCTOYUDV OTOTEAOLV TUNLOTO
AOYapOLUK®V OTEPOV e TOAOVGS Ta a Kot b, avtictorya. Ot oepnveg bde kot afg oploBetovvran
amd evBvypoappo Tuqpoto pe KAion 45° -¢/2 wg mpog v opilovio. Me yvwotd tov Tpomo
aotoyiog Tov £daPovg, VIoAoYilel T @épovca KavotTnTa () 0€ OYE0T HE TN STUNTIKN
aVTOYN TOL £6APOVE KoL TOV OYKO TOL £3A(POVE TOV oplobeteitan omd TV EmMPAvELD OAloONoN G

gfcde.

q=BXxc (39
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Omnov B ovvtedeotic mov e€aptdrot amd yovia ecmTEPIKNG TPPTG TOV LAKOD.
B = cot gp[e™*tan?(45° + ¢ /2) — 1] (2.40)

Zopeova pe ) Xyxéon 2.40 yio ¢=0 o cvvtedeotng B=5,14, evd og un cuvektikd edaen pe
(c=0, y#£0) ovppwva pe tov Prandtl mpokdntel g=0 kou cuvenmg dev pumopel va epappocbei
eoptio. [Tavew oe avt ™ Bewpia Paciomnrov OAeg ol petémeita Epevveg kol eEEMEEIC TOV

VTOAOYIGHODU TNG PEPOVOAG IKAVOTNTOG TOL £0APOLS Depeimong.

a =450 -§/2

ult <0 177
SRR y = 45°+§/2

TR g N Iy \ /o P { € R
¥ a a VA AV A" P o}
N m \\Gl\ Ny W /

i I
o ~I ,/
I J
0 Vv NS
\r\ I 2 \ /{90‘4 $
‘\_\// ll e
m

(a) Prandt!’s failure surface

Ewova 2: Movtého em@averog aotoyiog kotd Prandtl (1920).

O Caquot (1948) ocvveyilovtag ™ Bewpia Tov Prandtl, addd Bewpdvrag 6Tt To Bepédio
tonofeteitan oe PaBog h<2b,6mov 2b 10 mAdtOg TOV Beperion, Kot 6Tl TO £60pOg HETAED TNG
emeavelag Kot Tov Babovg h yapaxtmpiletor and y1#0, ¢=0, c=0, 6t givar OnAadT| LVAKO e
Bapog, dnmg xwpig avtictacmn, mpokvmtel N Lyéon 2.41. H oyxéon avt anotedel pa eEEMEN

¢ Bewpiag Tov Prandtl, dpwg axdpo dev avtovakAd TV TPoyULATIKOTN T,
q=AXy,+BXc(241])

O Terzaghi (1955) Bewpel 10 £dapog mg VAIKO pe Papog (y#0) ko mpochHitel emmAiéov
TPOTOTOMGELS Yl VoL AGPEL VITOYN TOL TA TPUYUOTIKE YOPOKTNPIOTIKA TOV GLGTHLOTOG
Oeperimonc-ed4Qovg. Apyukcd, AaPAveL VITOYT TOL TIC EPATTOUEVIKES TAGELS GTNV EMUPAVELD
emaPng ™G BepeMmong pe 1o €60pog, kKabmg avTég ivol IOV GLYKPATOVV TO £00POG KO OEV
TO aPNVoLV va KivnOel TAgvupikd. Xoven®g, 6To £6a.(poc KAT® amd To OepéAo aALAlel TO TOGIKO
nedio. 'Etot, av yuo 1o £€d0¢pog Katm omd 1 Oepeiinon woyvet y=0 kot o1 EMPAVEIEG 0GTOYI0G
TOPOUEVOLY OUETAPANTES TpoKVOTTEL M Xyéon 2.42 Yo Tov VIOAOYICUO NG PEPOLGOG

KAvOTNTOG,

q=AXyXh+BXc+CXyXxb(242)
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Omnov C glvarl 6uVTEAESTNG GLVOPTNGEL TS YOVING ECOTEPIKNG TPPNG TOV £OAPOVE KATM
amd T OepeAimon Kot TE Yoviog EcMTEPIKNG TPPNG TOL E0APOVS TAV® Omd avTY| Kot b 16ovTon

LE TO H1oO TOV TAATOVG TOV Bgpediovn.

>t ovvéyeln, o Terzaghi Poaciopévog o€ TEPAUATIKG OEOOUEVA, E1GAYEL CUVTEAEGTEG
OXETIKOVG [e TO oynua Tov BepeAiov (Se, Sy), T cvvoyn tov £6apovg (Ne), 10 Bapog TtV
vrepkeipevav (Ng) kot to 1610 to fapog Tov edapovg (Ny) (Xxéon 2.43). EmnpocOeta, vrobétet
OTL 1 AKOUTTN-TAAGTIKY] GUUTEPLPOPA, AVTIGTOLYEL LOVO TTOAD GUUTVKVOUEVA £0G.QT). ZE AVTA
N KoumTOAN Qoptiov-kabilnong elvar apyikd ypoppukn Kot Enerta akoAovdeitor omd Eva pikpd
KOUTOAW®TO TUNHO. XTO ONPElo KApyNS TS KapmuAng cvopfaivel n actoyia, 1 omoia eival tomov
YEVIKNG Opaiong Kot amd avtd TpocdiopileTat 1 @EPOVOA IKAVOTNTO TOL £64POVLS Beperimong.
Avtifeta, og moAD yorlopd £54eN, N KaUmTOAN @optiov kabilnong ivol KaUmTLAMTN oKOL Kot
og LIKpa eoprtia, pe amotélecpa va unyv givat 01aKkpitd o onueio actoyiog, 1 onoio 6€ oV
v mepintmon givol TOTOV TomKYg Bpahione. Lvven®dg Yoo TOAD yahapd €04en, o Terzaghi
TPOTEIVEL TN YPTOT OTMOUELOUEVAOV TIUDV (Pred, Cred) TOV UNYOVIKOV YOUPOAKTNPIGTIKOV GOUPOVOL
pe tig Xyéoelg 2.52, 2.53. Tuvenmg, katd TNV TOmK Opadon Sopopomolovviol Kol ot
ouvteheotég Ne, Ng kou Ny. O Zyéoeig 2.44, 2.45, 2.46 amotehodv cuvovocud TG ZxEonG
2.43 e TOVG GUVTEAECTEG GYNLLOTOG Y10l GLVEYT], TETPUYMVIKE Kol KuKAKE Ogpédta, avticToya

ocvupova pe tov Terzaghi.
Guit =¢Nesc+y DNy + 05y BN, s, (2.43)
T'o ovveyn méorda: Qe = ¢ N +y D Ny + 0,5 y BN, (2.44)
T tetpoywvikdg néovka: Qe = 1,3¢ N +y D Ny + 0,4y B N, (2.45)

T'o kvrdixd méoida. Qe = 1,3 ¢ Ne +y D Ny + 0,3y BN, (2.46)

4 7 2xcos2(45+¢/2)

(2.47)
a= e(0,75n—(p/2)tan<p (2.48)
N, = (Ng — 1)cotep (2.49)

_ tang (KpXxy
Ny T2 (coszqo 1) (2.30)
K, = tan®*(45° + ¢/2) (2.51)
tan@,.q = 2/3 X tangp (2.52)
Creq = 2/3 X € (2.53)
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Ot Tég TV ovvtehestdV Ne, Ng kot Ny pmopovv va Bpebodv kat and 10 VOLOYPOLLLLOL TNG

Ewovag 3, oAl ko amd tovg Iivaxeg 9, 10 yia yevikn ko tomikn Opadon, avtictorya.

40°
....... . _a4 N,=260
30° =48 N,=780
20°
©
G
©
>
B~
10°
Dy
Values of N’ and N'g Values of Ny and N’y

70

60 50 40

30

10 0

20 40

60 80 100

Ewko6va 3: Nopoypagnpo £0peong cuvtedestdv ¢épovcug ikavotntag yia yevikh Opadong (Ne, Ng, Ny) kan

v romk Opaven (N’c, N’g, N’y) (Terzaghi 1955).

Hivaxkag 9: Tipéc TV ovvteLesTOV Ne Ng Ny 60vapTIOEL TG YOViIG E0MTEPIKNS TPIPNS YL YEVIKT Opadon)

(Terzaghi 1955).

@’ (deg) Ne Ng Ny Q’ (deg) Ne Ng Ny
0 5,70 1,00 0,00 26 27,09 14,21 9,84
1 6,00 1,10 0,01 27 29,24 15,90 11,60
2 6,30 1,22 0,04 28 31,61 17,81 13,70
3 6,62 1,35 0,06 29 34,24 19,98 16,18
4 6,97 1,49 0,10 30 37,16 22,46 19,13
5 7,34 1,64 0,14 31 40,41 25,28 22,65
6 7,73 1,81 0,20 32 44,04 28,52 26,87
7 8,15 2,00 0,27 33 48,09 32,23 31,94
8 8,60 2,21 0,35 34 52,64 36,50 38,04
9 9,09 2,44 0,44 35 57,75 41,44 45,41
10 9,61 2,69 0,56 36 63,53 47,16 54,36
11 10,16 2,98 0,69 37 70,01 53,80 65,27
12 10,76 329 0,85 38 77.50 61,55 78.61
13 11,41 3,63 1,04 39 85.97 70,61 95,03
14 12,11 4,02 1,26 40 95,66 8127 115,31
15 12,86 4,45 1,52 41 106,81 93,85 140,51
16 13,68 4,92 1,82 42 119,67 108,75 171,99
17 14,60 545 2.18 43 134,58 126,50 211,56
18 15,12 6,04 2,59 44 151,95 147,74 261,60
19 16,56 6,70 3,07 45 172,28 173,28 325,34

20 17,69 7,44 3,64 46 196,22 204,19 407,11

21 18,92 8,26 431 47 224,55 241,80 512,84
22 2027 9,19 5,09 48 258,28 287.85 650,67
23 21,75 10,23 6,00 49 298,71 344,63 831,99
24 23,36 11,40 7,08 50 347,50 415,14 1072,80
25 25,13 12,72 8,34
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ITivaxag 10: Twéc tov ovvreresTdV N’e N’q N’y cvvaptiioel TG YOVIOS E6OTEPIKNG TPIPNS VIO TOTIKNY

0pavon ) (Terzaghi 1955).

@’ (deg) N N N’y @’ (deg) N Nq Ny
0 5,70 1,00 0,00 26 16,53 6,05 2,59
1 5,90 1,07 0,005 27 16,30 6,54 2,88
2 6,10 1,14 0,02 28 17,13 7,07 3,29
3 6,30 1,22 0,04 29 18,03 7,66 3,76
4 6,51 1,30 0,055 30 18,99 8,31 4,39
5 6,74 1,39 0,074 31 20,03 9,03 4,83
6 6,97 1,49 0,10 32 21,16 9,82 5,51
7 7,22 1,59 0,128 33 22,39 10,69 6,32
8 7,47 1,70 0,16 34 23,72 11,67 7,22
9 7,74 1,82 0,20 35 25,18 12,75 8,35
10 8,02 1,94 0,24 36 26,77 13,97 9,41
11 8,32 2,08 0,30 37 28,51 16,32 10,90
12 8,63 2,22 0,35 38 30,43 16,85 12,75
13 8,96 2,38 0,42 39 32,53 18,56 14,71
14 9,31 2,55 0,48 40 34,87 20,50 17,22
15 9,67 2,73 0,57 41 37,45 22,70 19,75
16 10,06 2,92 0,67 42 40,33 25,21 22,50
17 10,47 3,13 0,76 43 43,54 28,06 26,25
18 10,90 3,36 0,88 44 47,13 31,34 30,40
19 11,36 3,61 1,03 45 51,17 35,11 36,00
20 11,85 3,88 1,12 46 55,73 39,48 41,70
21 12,37 4,17 1,35 47 60,91 44,54 49,30
22 12,92 4,48 1,55 48 66,80 50,46 59,25
23 13,51 4,82 1,74 49 73,55 57,41 71,45
24 14,14 5,20 1,97 50 81,31 65,60 85,75
25 14,80 5,60 2,25

O Meyerhof (1963) npoteiver pia oxéon napdpoa pe tov Terzaghi, aAld oty omoia Exovv
npootedel emmAéov cuvteheotés (Zyéom 2.54, 2.55). [IpocbHétel Tov GLVTEAEGTH GYNILOTOS Sq,
0 omoiog moAlamAactdlel Tov cvvieheot) Ng, Tov cvvieheotr| BdOovg di Kot Tov cuvtereot

KMOoNG 1i Y10 TEPUTTAOGELS OTIG OTOIEG TO PopTio EPaprdleTar e KAon mov amokAivel omd tnv

Katakopveo. EmmAéov, mpoteivel Tic Zyéoelg 2.56, 2.57, 2.58 yia toug cuvteheotés Ng, Ne ko

Ny, avtictoyyo.

Mo katoxopven eoption: gy = ¢ Ne sScd.+y D Ny s, dg + 0,5y BN, s, dy, (2.54)

Mo kexkhpévn @option: qye = ¢ Neicd +y D Ny igdg + 0,5y BN, i), d, (2.55)

N, = e™ ' *"Ptan?(45 + ¢/2) (2.56)

S¢ =1+ 02K, = yia ¢>10 (2.59)

N, = (Ng — 1)cote (2.57)

N, = (Ng — 1)tan(1,4¢) (2.58)
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S¢ =Sy =1+ 0,1K,~ yia p=0(2.60)
d.=1+0.2/K, - (2.6])
dg=dy =1+0,1JK, = o p>10(2.62)
dg =d, =10 ¢0=0(2.63)

2
e =1, = (1 - 99—0) (2.64), omov 0 n KAion omo TV KOTOKOPLPO

. 2%
iy = (1- 5) yio >0 (2.65)
i, = 0y 9=0 (2.66)
K, = tan®*(45° + ¢/2) (2.67)

O Hansen (1970) mpocBétet omnv oyéon tov Meyerhof tov cuvteleostn bi, 0 omoiog apopd
po mlovhy kAion tov Ogperiov amd v oplOVTIO KOl TOV GUVIEAESTH gi YO KEKAUEVN
empaveln eddpovc. H oyéon avt mpoteivetan yio 6A0 to gvpog D/B, 6mov D to Bédbog kot B
10 TAATOG Oeperioong, cuvendg pmopel va ypnoonombel 1060 6E EMPAVEINKES OGO Kol
Babiéc Bepermoeic. Qot0c0, drapoponolel Alyo Tovg cuvtereotés di, i, 1i, YO0 VO ATOTPEWYEL

NV VIEPPOAIKT] ADENGT TOL OPLIKOV POPTIOL pe TNV avENoT Tov BABoug.
To D/B<I: do=1+047 (2.68)
dg =1+ 2tan (1 — sin<p)2% (2.69)
T D/B>1: d. =1+ 04tan™12 (2.70)

dg =1+ 2tan (1 — sin(p)ztan‘lg (2.71)

Mivoxog 11: Twpésg ovvreheotn) de avarloya pe TO (OPUKTNPLOTIKE TOV Ogpeiiov kat Yo ¢=0°.

D/B 0 1 L1 2 5 10 20 100
d'c 0 0,40 0,33 0,44 0,55 0,59 0,61 0,62

2116 6Y£€0€1G TOV aKOAOVOOVV 0 TOHVOG () GTOVG GLVTEAECTES OVOPEPETOL OTIG TEPMTMGELS
ov =0°.

§e=022 (2.72)

se=1+317(273)
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se = 1y medhodokovg (2.74)
s¢ = 1+=tang (2.75)

B
sy = 10,4= (2.76)

. H
le = 0,5—0,5 /1 —m(277)

1L (2.78)

Ng—

i = i

iy = (1 - Lf (2.79)

V+Af cqcote

5
i, (1 - L) yia =0 (2.80)

V+Ag cqcote

5
. (0,7-n/450)H
ly (1 —W) Yo 77>0 (281)

g.="L 8

go=1--283

147

9q = 9y = (1 — 0,5tanp)® (2.84)

b, =1 (2.85)

T 1470

be=1--1(2.86)

147°
bq = exp(—2ntang) (2.87)
O Vesic (1975) mpoteiver pio oyéon avdioyn tov Hansen, pe tovg cvvtereotég Ng, Ne
id1ovg pe tov Meyerhof kot Tov cvvieheot| Ny cbppova pe ™ Zyxéon 2.88. Ot cuvteleoTéc
oynuotog kot PdBovg mapapévoovv oot pe tov Hansen, wotdco diopopomolovviotl ot

OLVTEAEGTEG Y10 TNV KAIGT TG @OPTIONG, TNV KAIoN TOV £0A(POVG Kat TNV KAion Tov Oepeiiov.
N, = 2(N4 + 1)tane (2.88)

Xoupova pe tov Evpokaodwo 7 (Brich-Hansen 1970) mpoimdOeom yia va datnpnOel
otafepn| pia Bepeiioon elvar va woyder VA< Rd, 6mov Vd eivon n tdon oyedaopod kot Rd n
eépovca kavotnTa Tov £6deovg Beperioonc. H téon oyedioopod meptrappdver 1660 10

eoptio g d1ag ¢ Bepedimong, KoOMG Kot TIG VOPOCTATIKEG MECELS O GTPAYYILOUEVES
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ovvOnkes. H pépovoa tkavotnta AapPdvel vmoyn eKKEVIPIKE Kol KEKAMUEVA QOPTiO, EVOD Yo
KaAd dSraPabucuéva £daen vroroyileton OG0 Yo Bpayvrpdbesiia, 660 Yo pokpompdhesio
oevapa. H oépovoa wkavomra (R) vroioyiletor oOpeova pe tic Xyxéoeilg 2.89 kan 2.92 yu

aoTPAYYIoTEG GLVONKEG KO GLVONKEG ATOGTPAYYIONG, OVTIGTOLYO.
o aotpdyyoteg ovvinkeg: R/A’=2+p)cyscictq (2.89)

A’ =B’ L’: H oyedalouevn emoeavela Oeperioong, n onoia opiletarl og n Pdon tov Bepeiiov
N 0€ TMEPMTMOCELS EKKEVIPIKNG POPTIONG, M HEWWUEVT empdvelo Oepelioong, e onoiag T0
KEVTPO €ivarl To onueio LEG® TOL 0ToioL EvEPYEL 1| GLVIGTAEVT) TOV POPTioV. B’10 TAGTOC TNG
Beperioong kor L’ to pikog .
c,: H aotpdyyiom avtoyf tov eddpovg.
q: To ocuvolikd poptio Tov déxeTon 1 emPavela Beperinong, eEotiog TV VIEPKEILEVOV.
s¢: O ovvteheotng oynuatog tov Beperiov.
sc=1+0,2 (B’/L’) yia opBoymvio Bepéio (2.90)
sc¢ = 1,2 7o tetpdymvo 1 kKuokAud Ogpédto
ic: O ovvteheotn|g KAomg epappolopevov poptiov H.
i, = 0,5(1 +J1- H/A’cu) (2.91)
o GVVONKES OTOGTPAYYIONC: % =c"NeScic+q Ngsgig+05y B'Nys, i, (2.92)
Ny, N¢, N, : Ot 60VTeAeoTEG PEPOVGAG IKOVOTNTAG.
N, = e™'tan®(45 + ¢'/2) (2.93)
N, = (N; — D)cote’ (2.94)
N, = 2 (N, — Dtang’ (2.95)
Sq» Sy, Sc: Ot ovvteheotés oynuatog Hepeiov.
sq = 1+ (B'/L")sing’ yia opboycrvio ayijue (2.96)
Sq = 1+ sing’ yia tetpdywvo 1 kvrixé oyiuo (2.97)
s, =1—0,3(B'/L") yia opBoycrvio oyijua (2.98)
sy, = 0,7 yia tetpdywvo 1 kvkliko oxiua

Se = (g Ng = 1)/(Ng — 1) (2.99)
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igs by, Ic: Orovviekestég KAhiong @optiov, To onoio mpokaAeiton amd poptio H mapdiinio 6to

L’1 oto B’ pe yprion tov my, ko1 mg, ovtictoyo.
ig=[1-H/(V+ A c cote)]™(2.100)
i, =[1=H/(V+ A cotp)]™(2.101)

ic = (ig Ny — 1)/(Ng — 1) (2.102)

2+(77) ,
m=mg = 1+(ﬂ) v H/B’ (2.103)

o
m=m; = 1+(%) yw H//L” (2.104)

ZoumAnpopoatikd Tov aveotépm, ot Paolucci kot Pecker (1997) eicdyovv tovg cuvieleoTéc
Zi, ®oTe va Anedel voyn N emidpacn TG GEICUIKNG O1EYEPONS KATA TOV VTOAOYIGUO NG

PEPOVGOG IKOVOTNTAG TOV E0GPOVG.

k 0,35
zq =2y =(1—pic) " (2105

z, =1-0,32 ky (2.106)

Omnov ki 0 0p1lo6vTiog GG IKOS GUVTEAEGTNG, O 000G VITOAOYILETOL G EENG:
kpn=Saq/9(2.107)

Omnov ag  HEYIOTN EQAPIKT EMTAYVVOT| AVAPOPES Y10 TOTO E3APOVG A KO S CUVTEAEGTNG
Tov €0dpovg mov Paociletar otov TOUMO TOL €3APOVS. EmumpocHitmg, o KatakdpvEog

ovvteheotig oelcukodTTog (kyv), voAoyileTon g €ENG:
k, =105k, (2.108)

2.5 Yrohoyiopnog ka0ilnjcemv

2.5.1 Ehaotikéc kaOilnosig
Baoiopévol oty Bewpia g elactikomnrag ot Janbu kot Bjerrum (1956) vroroyilovv Tig

dueoeg kabilnoelg evkountng empdvelag Bepelimong sopemvo pe v e€Ng oyéon:

1— 2
( - 21 (2.109)

AH = gB

['a v=0,5, tpocBétovv tovg cuvtereotég 11 kan I évavtt tov Ir kKo £To1 1 apykn oyéon

petotpénetal otnv Xxéom 2.110.

AH = %1112 (2.110)
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Omnov q n opodpopen mieon enxapng tov Beperiov, B n ikpdtepn dtdotacm tov Oepeiiov,
Es to pétpo ehaotikotntog, v o Adyoc Poisson kot [; cuvtedeotéc mov e€aptdvton amd to oy

Kot v akopyio tov Ogpeiiov. Ot tipég tov 11 kon 2 mpokvdmtovy amd T Sroypappato ™G

,
Ewodvacg 4.
P
' 141 *
e e
e
1 0.9 =R
—
2z, E,
0.8
0 5 10 15 20
DIB
25
20F
15 F
I - /
1o F ]
o g o
0.5 Circular
E A
oL I Ll 1y Lt RN RETT
0.1 1 10 100 1000
/B

Ewova 4: Awaypdppoara gopeong ocvvrereotav I ko I ywe ehaotikég kaOilnoeeis (Janbu and Bjerrum,
1956).

Ot Timoshenko ka1 Goodier (1951) wpoteivovv v Zyéon 2.111 yw Tov vroAoyioud TV
dpecov kablnoewv opboymviag Beperioong miatovug B’ ko pnirovg L. Xtov thmo qo etvon n
oupotopopen mieon emaens Beperiov, B’ n pkpotepn dibdotacn tov Bgperiov, Es 10 pétpo
CLUTIEGTOTNTAC, V 0 AdY0G Poisson, Is cuvtedeotng mov e€aptdrot and To Adyo L’/B’, to mdyog
tov otpopartog (H), to Adyo Poisson (v) ko to faBog Oeperioong (D) ko Ir cuvtedestig mov
aropewwvel Tig kablnoeg pe to Pdbog kot eaptaton and to Adyo Poisson kot 1o Adyo L/B
(Fox, 1948). Ot cvvtereotég 11 ko > vmoroyilovrar cOpemva pe tov Steinbrenner (1934), and
tov [Tivaka 12 kot 6t cvvéyela TpokimTel 0 cuvTehestig Is amd avtovg (Xyéon 2.112) kon o
Ir TpoxdmTel amd to ddypappa g Ewkovag 5.

; 1-v?

AH = qoB' =1, Ir (2.111)

1-2v

Iy=1+—21, (2.112)

1-v
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ivaxkag 12: Twpég cvvrereot@dv L1 ko Iz, Y10 Tov vToroyiopd Tov cuvreheoti| emppor|g Is Tov Steinbrenner,
Yo, d1dpopeg TipéS TV Adywv N=H/B’ kor M=L/B (Steinbrenner 1934).

Depth ratio, D/B

Ewéva 5: Avdypappa vroroyiopov ocvvrereoti) BdOovg Ir 1 Fs.

N M=1,0 | 1,1 1,2 1,3 | 14 1,5 1,6 1,7 1,8 1,9 2,0
0,2 11=0,009 0,008 0,008 0,008 0,008 0,008 0,007 0,007 0,007 0,007 0,007
12=0,041 0,042 0,042 0,042 0,042 0,042 0,043 0,043 0,043 0,043 0,043
0,4 0,033 0,032 0,031 0,030 0,029 0,028 0,028 0,027 0,027 0,027 0,027
0,066 0,068 0,069 0,070 0,070 0,071 0,071 0,072 0,072 0,073 0,073
0,6 0,066 0,064 0,063 0,061 0,060 0,059 0,058 0,057 0,056 0,056 0,055
0,079 0,081 0,083 0,085 0,087 0,088 0,089 0,090 0,091 0,091 0,092
0,8 0,104 0,102 0,100 0,098 0,096 0,095 0,093 0,092 0,091 0,090 0,089
0,083 0,087 0,090 0,093 0,095 0,097 0,098 0,100 0,101 0,102 0,103
1,0 0,142 0,140 0,138 0,136 0,134 0,132 0,130 0,129 0,127 0,126 0,125
0,083 0,088 0,091 0,095 0,098 0,100 0,102 0,104 0,106 0,108 0,109
1,5 0,224 0,224 0,224 0,223 0,222 0,220 0,219 0,217 0,216 0,214 0,213
0,075 0,080 0,084 0,089 0,093 0,096 0,099 0,102 0,105 0,108 0,110
2,0 0,285 0,288 0,290 0,292 0,292 0,292 0,292 0,292 0,291 0,290 0,289
0,064 0,069 0,074 0,078 0,083 0,086 0,090 0,094 0,097 0,100 0,102
3,0 0,363 0,372 0,379 0,384 0,389 0,393 0,396 0,398 0,400 0,401 0,402
0,048 0,052 0,056 0,060 0,064 0,068 0,071 0,075 0,078 0,081 0,084
4,0 0,408 0,421 0,431 0,440 0,448 0,455 0,460 0,465 0,469 0,473 0,476
0,037 0,041 0,044 0,048 0,051 0,054 0,057 0,060 0,063 0,066 0,069
5,0 0,437 0,452 0,465 0,477 0,487 0,496 0,503 0,510 0,516 0,522 0,526
0,031 0,034 0,036 0,039 0,042 0,045 0,048 0,050 0,053 0,055 0,058
6,0 0,457 0,474 0,489 0,502 0,514 0,524 0,534 0,542 0,550 0,557 0,563
0,026 0,028 0,031 0,033 0,036 0,038 0,040 0,043 0,045 0,047 0,050
7,0 0,471 0,490 0,506 0,520 0,533 0,545 0,556 0,566 0,575 0,583 0,590
0,022 0,024 0,027 0,029 0,031 0,033 0,035 0,037 0,039 0,041 0,043
8,0 0,482 0,502 0,519 0,534 0,549 0,561 0,573 0,584 0,594 0,602 0,611
0,020 0,022 0,023 0,025 0,027 0,029 0,031 0,033 0,035 0,036 0,038
9,0 0,491 0,511 0,529 0,545 0,560 0,574 0,587 0,598 0,609 0,618 0,627
0,017 0,019 0,021 0,023 0,024 0,026 0,028 0,029 0,031 0,033 0,034
10,0 0,498 0,519 0,537 0,554 0,570 0,584 0,597 0,610 0,621 0,631 0,641
0,016 0,017 0,019 0,020 0,022 0,023 0,025 0,027 0,028 0,030 0,031
20,0 0,529 0,553 0,575 0,595 0,614 0,631 0,647 0,662 0,677 0,690 0,702
0,008 0,009 0,010 0,010 0,011 0,012 0,013 0,013 0,014 0,015 0,016
500,0 0,560 0,587 0,612 0,635 0,656 0,677 0,696 0,714 0,731 0,748 0,763
0,000 0,000 0,000 0,000 0,000 0,000 ,0001 0,001 0,001 0,001 0,001
1.0
NN
09 . = B )
™ Dy e —
</@ T G |
t-_: 08 \\ N S5 L = footing length
=)
3 N
=
<%
5 0.7
06 IS
[+ \
O —w st xao = g o o =
S O OO Q - ~ o g i E
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M GAAN GY€om VTOAOYIGHOD TeV duecwv kahiinoewv oe dedouévo Babog etvan n €€NG:
1-v?
AH = p,u1q B o (2.113)

Ot Tieég TV Ho, Wi voAoyilovion pe tn Pondeia twv vopoypappdtowv e Ewovag 6

(Bodordc, 1977) kot e&optdviol amd To YEOUETPIKH YOPOKTNPIGTIKA TOV Ogpediov Kot TO

Babog Beperioong.
zaliit j L/B=2-
. ’.‘l' H 1 +-4+
FITH : Square,
= Circle 7
5 10 20 50 100 1000
H/B
1.0 T — 5§ S— S 07
— P H——1T T l....: ! |" === =pu
08 +— 1\\\ S
os —H '\\Q\\\ T ]' T
ER SRR AN R
\\5-{“ 29\15?{%5‘% 200
NN RN
0.5 [ -
0.1 1 10 100 1000
D,/B

Ewéva 6: Nopoypdppoto vmworoylopod GuVIEAEGTOV Mo, 1 (Barardg, 1977).

2.5.2 Kafilnosig AMoym otepeomoinong
Ov kabilnoelg Aoy otepeomoinomng vroloyilovtar péEG® NG SOKIUNG HOVOSLAGTOTNG

otepeonoinomng. Me tnv dokiun avtn kabopilovral n tdomn tpoctepeonoinong (6°p), 0 deiktng
ovumieong (Ce), o dgiktng enavacvunieong (Cr) kot ev ovveyeio o Adyog cvumnieong (CR) kot

0 Aoyog enavacvumieong (RR), evog edapikov otpmdpatog apyukov whyovg Ho. Av to £6apog
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elvarl vrepotepeorompévo (OCR>1), dniaomn av ot Tacelg mov epaproloviot Topa (67vo) etvart
UIKPOTEPEG QL0 TNV TAGT TPOGTEPEOTOINGCTG TOV EGAPIKOV LAIKOV, 01 O1ONUETPIKES Kaiinoelg

vroAoyilovtat pe v e€Ng oyéon:

olyot+Aoy

AH = H, RR log (2.114)

G'yo

Avtifeta, ov 10 £60p0g eivar Kavovikd otepeonompévo (OCR=1), oniadr| av o1 TAGELS TOL
€QapUOOoVTOL TOPO IGOVVTOAL LE TNV TAGT TPOGTEPEOTOINONG, TOTE 01 OONUETPIKES Kb oELg

VOAOYILOVTOL COUP®VA LLE TNV CYEON:

olyot+Aoy

AH = H, CR log (2.115)

G'yo

Cr
RR = 1= (2.116)
CR =-S5 12117

T 1+e, (2.117)

"Evag evoAAaKTIKOG TPOTOG VTOAOYIGHOD TOV OWONUETPIK®V Kabilnocemv amd TN SoKiun
LOVOJSIACTOTING OTEPEOTOINGNG YWPIG TNV XPNOT TOV AOY®V GUUTIESTC KOl EMOVAGVUTIEONC,

etvat pe xpnom tov cuvteAesTr| HETAPBOANG GyKoL (Mmy), COUPOVO LE TN GYECT TOV OKOAOVOEL.
AH = H, m, Aa,, (2.118)
2.5.3 M£0ooog Burland ko Burbidge
H pébodog vroroyiopov kabilncewv tov Burland kot Burbidge (1985) epappoletar 6tov

VIapyovy dabBécipa anoteAéspata TPOTLTOV doKIUAV dieicdvong (SPT). [T Aertopepdg, o

delktng ovvektikottag (Ic) cvoyetileron pe Tv apBpuo Nspr.

~T(2.119)

Nav

I, =

Onov Nay 1 péomn tipn] Tov Nspr yio éva cuykekpiévo Badog (zi). Emiong, va avaeepBel 6t
o1 Tipég Nspt Tpémet vor 010p0wBovV MOTE Vo avTIGTOTY0VV GE IMMOELS AULILOVS, TOL PpickovTal
KT amd Tov vVOpoPopo opilovta kot £govv Tun Nspr>15 (Terzaghi xor Peck, 1948). H
dopBopévn tTun Nspr yio Addelg aupovg ioovtot pe Ne=15+0,5(Nspr-15), eved yia yohikio
N YoAMK®OeS aupovg pe Nc=1,25 Nspr.

"Enetra, o1 kafilfoeig umopov vo vroroyto8ovv and v eENG oxéon:

! IC !/ !/
AH = fifufe [0y B 24 (q' = 0',0)B%71| (2.120)
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Omnov q’ n evepyog Tdomn amd TNV KATACKEDT, G vo 1) KATAKOPLON Taon 6To PAbog
Beperlioong, B to mhdrtog tov Bgpeiiov kon fs, fi, fi cuvteleotég d10pHwong yia To oyua Tov

Bepelion, To ThXOC TOV GLUTIEGTOV GTPMOUATOG KOL TOL YPOVOL, AVTIGTOLYOL.

_ (125 L/B\?
fs = (L/B +0,25) (2.121)

fu = 25(2 - Zﬂ) (2.122)
fo=(1+Rs+R logs) (2.123)

Ytovg mapomdve tomovg, L givor to unrkog tov Bgpeiiov, B 1o midtog, H 10 méyog tov
CLUTIEGTOV GTPOUOTOC, Zi TO BAO0C epaployng TG TPOTLTNG doKIUNG dleicdvong, t elvar o
xpOvog o ypoévia (>3), R3 ovvtedeotg pe otabepn tiun ion pe 0,3 yuo otatiky OpTIoT Kot
0,7 yio dvvapukn eoption kot R cvvtedeotng pe tiun 0,2 yo ototikn kot 0,8 yuor Suvopikn

@oOpTION.

2.6 M£00dot avarvong ev6TAdE0G EKOKAPOV

Yndpyovv moArég péBodot avdrvong gvotdbetog ekoxkapmv. [Hopaxkdtom Oa avaivbovv
avtég tov Bishop kot tov Janbu corrected, ot omoieg ypnopwomomOnkav Kot GtV
OLYKEKPIEVN gpyacio Kol apopodv KUKMKEG empaveleg aotoyiog kot Pacilovror otov

SYY®PIGHO TOV TUNHOTOG TOL 0oTOYEL, o€ Katakopvpeg (oveg (Method of slices).

‘Eocto 6Tt 1 emodveln actoyiog sivor tuiua evog kokiov pe kévipo O kon axtiva r. H
€00p1Kn pala v omd TNV KUKAKY empdvela actoyiog yopiletor og Katakopvpeg (OVES e
nmAdtog (b), dyog (h), kKAion g Bdong Tovg amd v opldvtio (o) ko Bdon 1 onoia Oewpeitan
evbeio pe pnrog L=b*sec(a). H evotdbein kdbe {dvng elaptdror amd TOV CLVTEAESTH
acooieiog FS, o omoiog icovtan pe 1o Adyo g SobEGIUNG STUNTIKNG avToxng (Tf) TPog ™

St Tikn Taon (tm). O 1doelg mov ackovvtal g kdbe {mvn etvat:

* To Bapog g edagikng uatog (W=ybh),

e H ovvolikn opOn tdon ot Bdon (N=cL), n onoio amoteAeiton amd VO GUVICTMOGEC,
mv evepyn opOn téon (N’=c’L) kat v vopootatikn tdom (U=ul, 6mov u n micon
TOV VEPOL TMV TOPWV),

¢ H dwrtpnrtikn tdon g Paong (T=tmL),

e O opbég thoeig mhevpikd tv Lovav (X1, Xi1)

e Ot datuntikég taoels mievpkd v Covov (Vii, Vii).
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Slice i-Janbu’s Method

X.
i+l

vi+1

Ewéva 7: Kataxépoon Lovn i pag emedverag actoyios kotd Janbu (1954) kou o1 a0KOVNEVES 6€ 00T
1doeic.

O Bishop (1955) vrobétet 411 o1 dratunTikég TAGELS TOV dpovV TAELPIKA TV LOVAV (Vii,
Via) elvan {ogg peta&h Toug Kot GUVETMS UTOPOVY Vo TaPAANEOOVV Kot acyoAeital pe v
1G0OPPOT TOV KATAKOPLP®V duVAIE®Y KAOe {DVNG KoL TNV 100ppoTiol TG GLVOAKNG POTYG

g mpog to onueio O.
Oocov apopd 6TIC GLVOMKEG POTES Kol EPOGOV 0 poyAoBpayiovag Tov Bapovg 1ovTot pe
r*sina Oa woydet:

YTr=YWrsinae )T =Y W sina (2.124)

Eniong, woyvet:

crt+artang’

— Yy _
T—TmL—FSL— s

L (2.125)

Yvvenmg 1 Zyéon 2.124 yivetat:

XtsL SFS = Y(cr+artangr)L SFS = ¢’ L+tan@rEN'

L0y - ; _
Z:FSL - ZWSlTla SFS = YW sina > W sina YW sina

(2.126)

Tyetikd pe TV Kotakopuen dievbuvon, To Bépog ko evepyn opO1| Tdomn vroroyilovron

oupeOVa pE TIc Xyéoelg 2.127, 2.128, avtiotouyo.

W = N'cosa + u L cosa + %sina + %tan(p’ sina (2.127)
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_ W—(c/L/FS)sina—u L cosa
- cosa+(tang’ sina)/FS

N’ (2.128)

‘Enerta amd kdmoleg petatponés n Lyéon 2.126, yivetonr og €ENG:

_ 1
- Y Wsina

seca
1+(tana tane!/FS)

FS

3 [{c'b + W —u b)tang'} | 2.129)

Ewdyoviag xou tov adidotato AOyo mieong moOpwv (ru), O OCULVIEAECTNG OCQOAELNG
npokVTTEL amd T Xyéom 2.130. O Adyog mieong T@v TOpmV 160HTAL LE TNV TECT T®V TOPOV
TPOG TO YIWVOUEVO TOV QOIVOLEVOL BAPOVG e TO VYOG TG edapikng nalag (rv=u/yh) 1 yio pia
€001k (VN 160VTOL e TNV TTECT TOV TOPWV TPOG TO TNATKO TOV BApovg Tng £d0pIkNG Lalag

pe 1o mAdtog g Ldvng (rv=u/(W/b)).

FS = | (' b+ W(1 - 1)tang’}

- S Wsina

seca
1+(tana tang!/FS)

] (2.130)

A&iler va avapepBel 0T1, 0 cLVTEAEGTYG aoPaAeiag mov TpokvmTEL pe vty TN péBodo eivan
VTOTIUNUEVOS, OGTOGO TO oPaiua etvor anibovo va Eemepvaetl To 7%, evd OTIC TEPIGCOTEPES

TEPWTAOOCELG Eivorl LikpoTEPO TOL 2%.

O Janbu (1954) vroBétel O6TL dev acKkoVvVTOL STUNTIKEG TACELS HETAED TV (Ovov Kot
OGYOAEITAL LLE TNV IGOPPOTIO TOV KATAKOPLO®V dLVALE®V Y10 kB {DVT Ko e TV 160ppomio
TOV GLVOMKAOV 0p1LovVTIOV SVVARE®Y Yoo OAOKANPN TNV kotoAcBaivovca pdla. H e&icmon
TOV KATOKOPLP®V duvdpemy divetar amd v Xyéon 2.131 ko n e&icwon twv oploviimv and

™ Xxéon 2.132.
ZFVertical = 0¢>Wl + (Vi—l - Vi+1) = TiSinai + (Nll' + Ui)COSGfL' (2131)
Y. Frorizontar = 0 Ticosa; = (N'; + Uy)sina; (2.132)

Yvvovalovrag Tig Zyéoeig 2.131. 2.132 wxou Aappdvovtog vmdyn v Zyéon 2.125,
npokVTTEL 1] €€i6moT VTOAOYIoHOV ToV cuvtereoth aceareiag (FS) (Xxéon 2.133), 6mov B 10
mAdtog kaBe (ovne (B=L cosa).

N N N
FS — Ni=1Ci Bi +Xi21[Wi+(Vi—1—Viy1)]cosaq; tang;— Y=, U; cosa; tang;
YL Wi+ (Vie1=Vip1)]cosb; sind;

(2.133)

[Tapora avtd, dev umopel va ypnoyomombet n tedevtaia e&icwon 660 givat dyvooteg ot
duvdpelg mov ackovvtal mAevpikd Tov {ovdav. ‘Etol o Janbu mpooBHéter tov cuvieleom
dopbwong fo, 0 onoiog vrokabioTd ™ Sapopd V;_y — Viiq1. O ovviekeotg avtdg eoptdron

Ao TNG TOPOUETPOVS TG AVTOYNG TOL EXAPOVE Kot omd TN Ye®UETpia Tov Tpavovg. [ Tov
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VTOAOYIGUO TOL Ypnoiponoteital To ddypapupa e Ewkovag 8. Ze avtd, L givarl to unirog tov
TULOTOG OV EVAOVEL TOV TOOM e TN oTEYN NS Thovig empdvelng actoyiog kot d glvan n
péytotn kabetn amodotaon petaSh avtod TOL €LOVYPAUIOL TUNUOTOS KOl TNG EMPAVELNS
aoToYloG. ZyYeTKd He TIC KOUTOAES TOL OYNUOTOS, Ypnolponoleitor 1 c-only soil, otav
TPOYLOTOTOIOVVTOL OVOADGELS GUVOMK®V TAGEMY KO 1] SLOTUNTIKT 0VTOYY] OAVTITPOCMTEVETOL
€€’ OLOKAN POV amd TNV AGTPAYYIGTN SLOTUNTIKY avToyY| (c=cu, ®=0), ev®d 1| @ and ¢ soils kot @-
only soil ypnolpomoObVTAL OTIS TEPITTMOCELS OVAAVONG EVEPYMV TACEWV GTI OMOIES M
dTunTiky avtoyn divetar amd 1o kprtnpro Mohr-Coulomb. O cvvteheotrg fo pnopet emiong
va vtoAloyloTel kat amd T Xxéon 2.134, 6mov yio c-only soil b1=0,69, yia ¢ and ¢ soils b1=0,50

Kot yuo @-only soil bj=0,31.

Cl..--"ﬁlure surface

O i Ca- nnl;_r_sﬂil_
(S _...--""'”'_'- il
E 110 F _,..r-"' &, ¢ - sails
[ e

1.05 | P e

-
L -
-~
100, o1 0.3 0.4

D2
d / L ratio

Ewéva 8: Avdypappa vroroylopov Tov cuvrereoti) o16p0mwaong fo (Janbu, 1954).

fo=1+b, [% —1,4 (%)2] (2.134)

3. Evpotepn meproynq perétng
3.1 T'emloyia svpvTEPNS TEPLOYG

H vrd perétn meproyn Ppioketon otov yemypapikod yopo g Kevipikng Attiknig Kot o
oLYKEKPIPEVO oTO Agkovomédto ¢ ABnvag. To Aekavomédlo Ppioketon 6to PopelodvTikd
TeEPOMPLO TOV ATTIKOKVKANIIKOD CUUTAEYLATOG KOt oploBeteital amd Toug opevovg GyKovg
oV Yunrttov ko g [evtéAng ota avatolkd kot foperoavatolkd, eved duTikd Kot Bopea
amd Toug opevovg dykovg g [apynbac, Tov Towiiov kot Tov Arydrew. O Lepsius (1893)

JDPLGE TOVG GYNUATIGHOVS TOL Agkavomediov oe Tpelg Kpnridikéc evotnteg, pe Tig HeTa&y
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TOVG eMOPEG TEKTOVIKEG. H Katmtepn apopd LETOLOpP®UEVE TETPOUOTA TOV gvTomilovTal
OTOVG OVTIKOVG TPOTOOES TOV YUNTTOV, N EVOLAUEST] TOVG XytoToAiBovg Twv AOnvav kot 1
avATEPT] AVTIGTOLYEL 68 aVOPAKIKA TETPMOUOTA TOV EULPAVIOVTOL OTIG KOPLPEG TV ABNVaTK®V
Meov. H nlkia tovg kabopiotnke Kpntdikn, and v gdpeon mAnbovg amoMboudtov
Avokpntidikng nAkiog (Vacinites atheniensis, Radiolites giganteus Hippourites atheniensis
K.0.) otovg ABnvaikovg Adoeovg (Ktenas, 1907). O Negris (1915-1919) avaeépel v vmapén
Tpradikdv amoMO®UATOV GTO LETOUOPPOUEVO TETPMOUATA TOV YUNTToU Kot Kpntidikd otovg
YyotoAifovg TV AONvav. Avokpntidkd amolMOdpaTe govv avoaeepel kot oTo vprTkd
avOpokikd tetpopata Tov Adnvaikov Aoemv (Mapivog, 1937, Renz 1940, Sindowski 1949,
1951). O1 Mapivog et al. (1971, 1974) dwywpilovv 10 Aegkavomeédio ce dvo evotntec. H
vrokeipevn amotedeiton and to Xtpoupato Kappd (Cla xotd Lepsius 1893), ta omoia
OVTIOTOYOVV GTO PLAMTIKO kdAvupa tg Evotrog Aavpiov. H vrepkeipevn evotnta apopd
T0VG ZytoToABovg Tv AOnvav, yio Toug omoiovg N AveokpnTdikn nikio metonoteitotl and
v gvupeon amoMboudtov Globotruncana sp. 6e dtdpopeg Béoelg Tov Aekavonediov. Meta&n
AVTAOV TV OVO EVOTHTOV avoQEPOLY Kat TNV Vrapén Tov acPectoribwv Tov Alemofovviov, ot
omoiot tomoBetOnkav ekel tektovikd kot givor ayvootng nikiag. Ot Iapackevaiong ko
Xoptavormovrov (1978) Bewpoiv 10 Zyiotolbo tov ABMvav og 1o pADGYT o akolovBiog n
omoio. gpeavifetor oto Atydiem wKor opyiler pe KAOGTIKOVS OGYNUOTIGHOVS TOL Avm
[MoAarolwkov kot acHppwvovg acBestoriBovg tov Tpladikov. Enetta akolovbei  acopupmvn
andBeon AvokpnTokav vnputikav acPectolifov kot téhog, ot acfeoctoMbor avtol
petafoaivovv ota melaykd Wpata ovtod Tov AVSYN. ATd TV dAAn o Papanikolaou (1986),
AOY® TG EMAELYNC ECMTEPIKNG YEMUETPLOG KOt TNG AMOOAOYIKTG TOKIAOG TV ZY16TOAMOV TV

ABnvav, Bempel 6T1 amoterobv Eva mélange AvokpnTidikng nAkiog.

Apydtepa TpayLaTOTOmONKe AETTOUEPTG YOPTOYPAPNON TOV Agkavomediov Twv ABnvov
ota miaiola pkpolmvikng perég (lomavikoAddov et al. 2002), petd tov celopo g AOMvag
10 1999. H perétn avt odnynoe ot d1dKpion TV CYNUATICULAOV TOV AEKOVOTEdIoV g 00O

evomteg, v Evomrta tov ABnvov kot v Evotnta AderoBovviov.

H vrepkeipevn Evomto ABnvaov kotodapfdvel o peyoldTepo TUNIO TOV AEKOVOTESIOL,
OAAG emoveloKd epeaviletal HOVO TO OVAOTEPO TUNUATO TOV AOQ®OV TOL KEVIPIKOV Kol
ouTKoV TUNHOTog, Ady®m NG emikdAvyng and Neoyeveic ko Tetaproyeveig amobéoelg. H
Evomto tov ABnvov dtakpivetotl 6€ VO VITOEVOTNTES, Ol 0TToieg EVOALAGGOVTOL LETAED TOVG.
H pio mepihapfaver  Aevkoug-ykpillomods, GLUTOYElS, GOTPMTOVG-TOYVGTPMUATDOELS

VNPLTKovg acBectoAiBovg. AvTtol TEPIEXOVY TPNUATOPOPO KOl POVIIGTEG, TO OTTOT0 TPOGOIO0LV
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otovg acPectoriBovg nhkio Zevaoviov. H devtepn vmoevotnta ivon mo mepimhokn, Kabdg
amoteAeiTon amd dtapopec MBoloyiec Kot eivat yvoot e v ovopocio XyiotéAbor AOnvav
(Mapivog et al. 1971). H MBoloywkn mokilopopeio HeTaBAALETOL GTO SLAPOPO TUNLATO TOV
Aekavomediov ko Bo avoivbel ot ocvvéxela. H nhia tng evomtog €xel mpocsdiopilotel

Avokpntidikn Adyo ¢ vmopEng mAovowug pikpomavidog tov Ave Kpnrtidwkold otovg

OYNULOTIGLLOVGS TG,

H vmokeipevn Evomta tov Alemofovviov epeavifetor 6tovg duTikobg TPOmodeS TOV
Yunttov, oOmov moapepfPdiietor petaEd tng vmepkeipevng Evommrtag ABnvov kol g
vrokeipevng avtoxbovng Evomtog Attikng. 1o pEYOAVTEPO TUNUO TNG KOADTTETOL
empavelokd amd Neoyevelg kot Tetaptoyeveic amobéoels, evd kot avt dtaywpiletal og 600
MBoroyikd ovvora. To avdtepo AMBoAOyIKO ocOVOAO amoteleitor amd AEVKOLG €mg
gpuBpokdotavoug, ovumayelg, AGTPOTOVS  €MC  TOYVOTPOUOTMOELS  KPLGTOAAKOVG
acPectorifovg. H nlkia tovg dev €xel mpoodtopiotel, kabmg dev éxovv Ppebel onpovtikd
evpfuata arolboudtov oe avtovg. O Negris (1915-1919) avagéper meprypdupota omd
Aetyava eukiov, mbavoév Gyroporella, otov Ad@o Aiemofovviov kot amolMOdpaTO TNG
owoyévetlag Orbitolinidae otov Aogo Kopaka, mbavotata Kérom Kpnridikng niwiog. O Kober
(1929) avapépet To kopdAito Thecosmilia, kovtd otov Ayro lodvvn tov Mdapxo, anévavtt and
10 vekpotapeio Kaioapiovrg, nmikiag Tpiadikov. To xoatdtepo ABoAoyikd cOVOAO 11g
Evomrag AAemofouvviov  amoteAeiton omd UETAPOPOOUEVO €MG MUUETOUOPPOUEVOL
YOUULTIKG, GYICTOUOPYOIKA GTpOUATE Kot QUAAITEG, £viova mruyouévovs. Méca oe avtd
napepPaiiovtarl Te@pol £mG KAoTOVOl TAAKDOES acPecTOMBOl Kot TAAKDOES epvBpol Emg
KITPVOTOT LIKPOKOKKMDOELS YoAaliteS, KaBmG Kot TEUMYT TPACIVITAOV KUPIOG GTNV EXAPT TOV

300 MBOLOYIKAOV GLVOA®V TNG EVOTNTAG.

AvOQOpIKA LLE TIC ETAPES TV EVOTNTMOV, GTO OVATOAKO TUN O TOL Aekavorediov  Evomnta
ABnvav vrépketvton tektovikd g Evotroc Ademofovviov. O TEKTOVIKOS YOPAKTNPOS TNG
EMOPNG EXEL TPOGOIOPIGTEL OO TO TEKTOVIKO TETPOLOL TOV VIAPYEL GTO OPLO TV EVOTHTOV KOl
Ao TNV £VIOVN SLOTUNTIKY| TOPAUOPP®GCT TOV TETPOUAT®V, 1] 0ntoia eE0cOevel TPOG T SLTIKA.
Yta duTIKA ToL Agkavorediov n Evotnta AOnvav vépketvtal tektovikd TG Y TOTEANLYOVIKNG
Zovns. H emagn avt epeaviletol 6toug avatolkong tpodmodes Tov Aryarem kat tov [Totkilov
opovg, eivar pikpng €mg pétplag KAlong ko KAiver mpog to avatolkd. H Evomta
Alenofovviov, OTmMG avagépOnke, oTo SLTIKA LIOKEWVTOL [LE TEKTOVIKY €maT NG Evotntog
AOMVOV Kol OVOTOMKE LTEPKEVTOL [LE TEKTOVIKY EMOON TNG UETOHOPPOUEVNG Evotrag

Attucne. H emaen eivon pukpng kAiong mpog tor SVTIKA Kol O TEKTOVIKOS TNG YOPOKTIPOG
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emPefordveTat amd TNV TOPOVGIN TEKTOVIKOD TETPMDLLATOS, TOV TAPOTNPELTOL EMPAVELNKE GTO

AO@o Ademofolvt, oto Ad@o ABdpt, otnv Tteployn Tov Xtavpov Ay. [Tapackeung k.a.

FQTEMONIKE ENOTHTEZL

YNOMNHMA

1 Meoyevic- Teraproyevic

Evoia ABqviv
1 [Mehayika iffuara (Avw Kpnmibikg)
E== | Nnpmika avBpakikd (Avw Kprnikd)
I Evomra YnomeAayovikrg
I Evima Aleofiouviou
[ Evomra Amikig
B Cgiohioi
_ _ Pryua kai mBavi

mpotkaan Tou

o Emiénan - AmokdMnan
ka1 mBavr) mpoékraon g

Ewéva 9: ATEIKOVION YEDTEKTOVIKMOV EVOTIITOV TOV AEKAVOTESIOV TOV AONVOV. B-y) AemTopepeis yapTEg
TOV OVTIKOU KOl KEVTPIKOU Agkavomediov, avrictoryo (Ilawavikoraov, 2004).
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Qo1000, G €mi 10 TAEloTOV OTN peyaldTepn éktaot to VOPabpo Bpioketol KAALUUEVO
a6 Neoyevn kot Tetaprtoyevn peta-aimucd wipata. Ot veoyeveig anobéceic etvar nikiog Ave
Metokaivov kot kupiog Apvaiog eaong, poll pe ToTapolpvaieg, Apvoyepcaies omobEcels.
Yvviotavtar amd gpuBpovg TNAiTeC, OUUOUYES HAPYES KOl KPOKOAOTayn, KaOdG Kot
Myvitopopa otpopate oto katotepa HEAN (Freyberg 1951, Mettos et al. 2000) xou
KaToAapPavouy oyxeddv 0A0 10 BOPEI0 GO TOL AEKOVOTTEOIOV, TO OLTIKO TULO HETAED TOV
O6poug Arydrem kot T@v Aopwv ™ ABnvag, Tig Aekdveg DuAng kot Zxovptwv g [Tapvnbag.
Ot ITketo-tetaptoyeveic amobéoelc ocvviotavior and moTapofaAdcs1oVg oYNUATIGHOVS TOV
Avo IThgokaivov - Katw [TAeiotokaivov oto fopeto tunpa te Attikng (Paenva, Qpomod) kot
katd pxog g Lovng Iepard-Ooainpov-I'Avepadac-Bovrag (Xaparapurding, 1952). Térog,
eppavitovral kot TpdSPTOL YUAUPOl GYNUOTIGHOT TAEVPIKMOV KOPNUATOV, amoBEcels Koltng
YEWAPPOV, OALOLPLOKES TPOCYDGELS, TOPAKTIOL GYNUATICHOT OTOTEAOVUEVOL OTd GUUOVE,
KPOKAAES KOl GLUVEKTIKOVUG yoappites (Mnotapong 1961, Koarowdroog 1986, Karswkdrcoog

2002, ITowidmoviog 2002).

Ewévo 10: Ameikovion emapav petadv g Evotnrag AOnvav, mg Evéotnrog Alemofouvviov ko tov
AvtoyBovov Karvppatog g Attikig 6to Adpo ABapr (Ilamdyov). C Al: kpvetariikoi acPfestorbo1, Sch
Al: @ulhiteg gvotntog AlemoPovviov, s: vmepPfocikd meTpoOporte, M: pappopo evoTNTOS ATTIKNG
(IMTamavikoraov, 2004).

3.1.1 Xynotombor AGnvaov
H vmogvomta tov ABnvaikod ZyiotolbBov g Evomrag AOnvav epogoaviletor oto

KEVIPIKO TUNUO TOL Agkovomediov ko amoteAel to voPabpo g ABnvog (Mopivog 1971,
Avopovomovrog 1981). Xapoakmpiletor amd ABoAioywkn mowkiAopopeio Kot oamoteleiton
KUPIOG 0O EVOAALACCOUEVO GTPOUATO GEPIKITIKMOV YOUUITAOV, OPYIAIK®OV GYIGTOMOOV Kot
QLAMTAV, [E KATO BEGELG EVOTPOGEIS LIKPOKAUGTIKMOV KPUOTOAMK®OV acBectorifmv. Extdg
QLTOV GLVOVTAOVTOL TOPEUPOAES LIKPOKPOKAAOANTVTOTAYDV Kol OPOCIKOV COUATOV. XTA
Babbtepa péEAN  eppavifovior yAopUTKol Kot  GEPIKITIKOL  oyoTOMOOL,  KpuoTaAAKOL
acPectOMBol Kol GuTOAiveg, €v®d TPOg TO TAVE UETAPOIVEL OE  TOYLOTPOUATMOELS
VOKPLGPOALDUEVOLS KOPOTIKOVG acPectoAiBovg, ot omoiot avagépovior mg AcPBectoMBol

TovpkoPovvimv, givar Avokpntidng nAkiog kot epeavifoviol oTig KopuPEG TMV AOP®V NG
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ABvas. Méoa otovg acPectoribovg mapepPdiieton ko €vog popyaikodg opilovrag,
OTOTEAOVUEVOG OO  OKANPEG WOUUITIKEG UOPYEG, WOUMITEG KOl KPOKOAOAOTLTOMOYT)

(Katowdroiog, 2002).

H AMBoroyum mokida tov ABnvaikod ZytotoAiBov petafdiletar ot Sidpopa TUHOTO
oV Aekavomediov. Xto dVTkd Tupa oty eployn ™ Iletpovmoing, Kovtd oty enaen |e
TOVG VTOKEIUEVOLS GYNUATICUOVS NG YTOMEANYOVIKNG ZmMVng amoteAeital amd epuBpoig
TALTES, TOPPOVG, LAPYES, GYLOTOAIBOVG KOl VITEPPACIKA TETPMUATO, EVOAAACTOUEVA UETOED
tovc. [To votw amotedeiton omd EVOAAOCGOUEVOVS KOGTOVOPAIOVS TNALTEG, GY1GTOAIBOVG,
yoppiteg Kot TAakmoelg aofestorifove, eved votio Tov Xaidapiov avEGvoviot ot TAUKMOELS
acPeotoAbol ot omoiot €ivan Mo KooTavol Kol cvyvh gpeavifovior oykdon vmepPacikd
COUOTO. XTO VOTIOOLTIKO TUNHO TOL Agkavomediov, otic mepoyes Kopvdariiov kot Nikatog
amoteAeiTol amd WOUUITES, WOUUOVYES WAPYES, TNAITES, OYIOTEG, TOPPOVS Kol TAUKMOELS
papyaikovs acPestorifove, péoa otovg omoiovg Ppébnkav tpnuoatoedpa Globotruncana sp.
tov Aveo Kpntdwov kot axtivél{wa (Radiolaria). Xto Kevipikd Aekovomédlo Kot 7o
ovykekpipéva ond ta TovpkoPoivia €m¢ kol 10 AOQo Xikeliog, M ABOAOYIKY TOKIATL
neplopiletat. Xto vOTIO TUMUO TOL KEVIPIKOD AEKAVOTESIOV KUPLOPYOUV EVAALUYEG TNAMTAV,
popyaik®v acBecToAMBOV, WOUHOLY®V HOPYDV Kol HIKPEG EUPAVICELS TOQQOV Kot
VIEPPACIKOV COUATOV KOl GTO OVOTOMKO VTEPTEPOVV Ol TAOK®DOES aoPectOMBol o€
eVOAAOYEG e  WOUUITEG KOU  WOUUOVYES MOPYEG, Ol Omoiol TEPEYOVV  UIKPOTAVida

TPNUATOPOP®V AVOKPNTIOKNG NALKIS.

3.2 LEIGPOTEKTOVIKI] EVPVTEPNGS TEPLOYNS

Onwg o guputepog EMnvikdc ydpog, Adym tng Béong tov 6ta Oplo. GUYKAIGNG TV
MBocopapikadv mhakmv Aepikng kot Evpacioc, £tol kot 1o Agkavonédio tov AOnvav, €xet
VIOGTEL AAAETAAANAQ TEKTOVIKE YEYOVOTO, TOGO GUUTIECTIKA OGO KO EPEAKVGTIKA, TO, OO0l
£YOUV 0OMNYNOEL OTNV ONUEPVN TEPITAOKN TEKTOVIKY TOL €kOva. Qotdco, m EAAewyn
CEIGLOIGTOPIKMY GTOXEI®MV Y10l KATOYPOUPES CEIGUOV otV TOAN Tov ABnNvdv, 060 Kot 1
YIYAVTOON TOV TOAEOOOUIKOD GULYKPOTNUOTOC, M omoio. Kabiotd advvorn v vraifpia
YOPTOYPAPNOT KOl KATOYPOPN TOV TEKTOVIKOV OOUMV, 0OYNGOV GTNV EAMT YVAOON NG
YEOAOYIOG KOl GEGHOTEKTOVIKNG TNG TEPOYNS. META TOV KATOGTPOPIKO GEWGHO Tov 1999,
peyéBovg M=5,9, Eexivioav GUOTNUOTIKEG EPEVVEG Y10l TOV EVIOMIGUO KO TN YOPTOYPAON O
evepymv Kot ThOVA EVEPYDOV PNYUATOV GTNV EVPVTEPT TEPLOYT TOL Aekavomediov TS ABnvag

(Pavlides et al. 2002, Ganas et al. 2004, Ganas et al. 2005).
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2tov dopupopikd yapt ¢ Ewdvog 11 anewovilovtor ta khpia evepyd kot mboava evepyd
pPYHOTO, TOL Aekavomediov, kabmg Kot T0 emikevipo Tov GelGpov tov 1999 (Bakkovidng
2003, Ganas et al. 2004, Ganas et al. 2005). Ext6¢ and avtd, £govv yaptoypaendel pe
LEAETT) CEIGLUKDV KOTOAGY®V KO T1 YP1ON YEOPLGIKAOV HeBddmV, TANOdpa GAL®Y pryHATOV.
Ot Dilalos et al. (2019) avagpépovv v vmapén 30 pnyRATOV GTOV YMPO TOV AEKOVOTES IOV
(Ewova 13), ta omoia Tpoékuyay amd TV papuoyn TG PapuTikng YEOPLGIKNG LEBOdOL GE

ouvolkd 1.122 Baputikég PeTpnoels.

Ot Konstantinou et al. (2020) avagépovv v vmapén 31 evepyav kot 49 mbavd evepymv
pnyraTov oe mepoyn axtivag mepimov S0km and 1o kévrpo g ABnvag (Ewdva 14). Ta
GLYKEKPLUEVT LEAETT) YpNOLoTOmOnKay GEIGHIKOT KaTdAoyot Yo To dtdotnpa 2011-2018 kot
£YIvE GUYKPIOT TOV CGEIGUADV LE TO ETPOAVELNKE TN TOV pPNYLAT®V KoL TIG GVGCMPEVOUEVES
Taoelc, Pe ypnon vyning oaviilvong (~5Sm pixel size) ymoelokd HOVTELD VYOUETPOL Kot
vewdortikd dedopéva amd 30 otabuovc tov Iaykdopov Xvotiuatog Osobesiog (GPS).
‘Emerta, pe Paon eumeipukovg tomovg petald tov peyéBovg tov GEIGUOV Kol TOL UNKOLG
dwppnéng, mpoékvye Ot 54 amd avtd To prypoto eivol wkavd vo TPOKOAEGOLV GEIGUO
peyéfovug g taEng tov M=6,0-6,6. TTio cuykekpipéva, Wwaitepng avnovyiog ival To pryHoTo
g Bopetog ABMvag mov £xoVV GNUOVTIKEG EKONADGELS WKPOGEIGIKOTNTOS TO TEAELTOiO 8
YPOVID, KOOMDG Kol To pyUaTo SVTIKE TOL PIYUATOS OTOKOAANGONG, UETAED TV OATIKOV
OYNUOTICUAV KOl TOV UETOHOPQOUEVOL voPBdbpov g Evomntag g Attikng, ta omoia
TOPOVGIALOVV KPOGEIGHIKOTNTA KOl EAAGTIKN Tapapdpemon >0,5mm/yr. Eniong, coppaova
pe toug Konstantinou et al. (2020), to duaotnua 2011-2018 &xovv cvuPel otov Y®PO TOL
peAetdron 4.722 cewopol, pe Toug mepliocdTEPOLS va etvar peyéBovg M1<3,0, evd povo téocepa
yeyovoto ntav peyéBovg Mr=4,1-4,3 ko ta tedevtaio 300 xpovia Exovv cvpupel TovAdyiotov

10 oewopol peyébovg M>6,0 otov id10 yewypapikd yopo (Ewdva 12b).
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Mw=5.9
7919994

Ewova 11: Aopvgopiki] eikéva Agkavorediov AONvag pe To KopLa evepyd (cuveydpevn ypappu)) ko mlava
gvepyd (Orakekoppévn ypoppui) priypoata (Baikaviotng 2003, Ganas et al. 2004, Ganas et al. 2005).

{a] 20.00° ?2;013'* E’dl.m"' EE-I.D:I" 28.007 {b) 2286° 23247 2352 23807 24.08°

38.08°

o

22.00" 23.00" 24.00" 25.00"

Ewéva 12: (a) Textovikn tng gopitepng meproyng tov Avyaiov. Ta BéAn vrodeikvoovy v kiviion Tov
MO0COULPIKAV TAUAKAV, 0L OLOKEKOPPEVES KOKKIVES Ypappéc TS oofabeic kapmvreg Tng {ovng Wadati-
Benioff (Papazachos et al. 2000) kot Ta Kitpwve aotépla To KOpLo NEAloTEWOKA Kévrpo. (b) Totopuciy
GEICUIKOTNTOS YOp® amd v meproyn g AOvos. To aoTépro VTOSEIKVOOLY T EMIKEVIPU GEIGUAV
peyé@ovg M>6,0 katd tn owipkelo tov terevtaiov 300 etdv (Papazachos and Papazachou 2003). O
PNYOVIGHOL YEVESNS DTOJEIKVLOVV TO TPio. Mo wPodc@otTo yeyovéto. Ov okwaypagnuévn meployn T
pnTpomoMTIKY) mEpPLoY] TNG AONveS Kou 1 KOKKIVI] Ypappi TO PiYHO OmOKOAM|ONG pETOED TOV
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NIOTOYEVAY GYNIUTICHAV GTU SVTIKA KO TOV HETAPROPPOUEVOV TETPOPATOV 0VOTOMKA. (¢) XapTng Tov
EfOvikov Xeioporoyikot Awktoov g EAradog (HUSN). Koxkkive tpiyove: celoporoyikoi ctadpoi.

(Konstantinou et al. 2020).
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Ewéva 13: T'emroyikog Kol TEKTOVIKOG apTNG Paciopévog otnv £@appoyn BapuTikdv peddédomv amd Tovg

Dilalos et al. (2019).
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(b) 23°00" E & 23°30'0" E 24°0'0" E

38°0°0” N

37°300" N
37°300” N

AL Faults with postglacial activity

L Faults with postglacial activity

L Faults with no resolvable Fn@l— oo
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postglacial activity [ ® 03 Depth (km)|
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W . © 913 @ 20-23

Possible faults -=----- Possible faults
a0 5 10 20 30 40

km

Ewova 14: (a) Xaptng Tov pnypatov mg eupitepng meproyns s Adnvog 6ntog kabopictnkav amd
perétn Tov Konstantinou et al. (2020). (b) Xaptng tov pnypdrov g eupitepng meproyns s Adqvag poli
TO EMIKEVIPO TOV oeiop@v. Ov pnyoaviopoi yéveons avamaplotodv To TEOOEPO PEYOAITEPA YEYOVOTO
ovpgpova pe 10 EOviké Actepookongio AOnvav (NOA).

3.3 'eopop@oroyia — Yopoypa@ikd diktvo evpiTEPIS TEPLOYNS

To Aexavomédio Tov ABnvav PBpioketal 6To KeVTPKd TUNUO TG ATTIKNG, €ivol ETUAKNG
Aekdvn devbuvong BA-NA ko €yel pnkog mepimov 22km won mhdtog 11km. Amoterel dniodn
éva Pubiopa, mov oprobeteitar amd ta 0pn [apvnba ota BBA, Tlevtédn ota BA, Yunttd ota
avatoAkd, Atyaiem kot [Tokido ota dutikd, evd oto, NA Tov avoiyetot otov Zapmvikd KoAro.
10 gomTePKd TOL Agkavomediov, Katd unkog tov BA-NA d&ovd tov avamthooetor o
Ao@oceEpd, amoTeAoLUEVT atd TOLg AO@ovg TovproBovvia, Avkafnttog, Xtpéen, AkpOnoin,
Z®0d6yog TInyn wor dAlovg pkpdtepovs. Qg Aegkavomédio, yopoaktnpiletor amd medvo
avayAveo, pe vYOUETPo Emg kat 300m mepimov amd v empaveia g 0dhaccag (Dikau, 1989)
(Ewova 15) kon pikpéc khoelg evpovg 0° — 12° (Ewdva 16). O peyoddtepog motapdg mov
dlatpéyel 1o Aekavomédio, pe kotevbuvon ond tov foppd Tpog to voto, givar o Kneitoog. ‘Exet
pnkog 27km kot ot mnyég Tov Bpiokovral oty [apynOa kot v [evtédn. AkolovbBei o IMocdg,
0 onoiog BpiokeTon voTtia Tov Kneisov, éxet idia katehBovvon pong pe avutdv, ekBaaroviog otov

Yapovikd Koiro kot tnyalet amd tov Yuntro.
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YWYoHETPIKOG XAPTNS

—

AryaAaiw
A

MoikiAo Opog
A

8 Kilometers

Ewova 15: Yyopetpikog 1aptng evpotepng mepLloyng NeEAETG.

Youvnua
— AKTOYPOPHN

Yyoperpikn KAipoako

VALUE
58 - 56
Bl 56.1- 144
B 145 - 230
B 231-328
B 329 - 451
[ 452 - 592
[593-736

[ 1737-898

[ 1899-1,080
[ 11,090 - 1,400




Xaang K)uoswv

Ynopvnpa

'; A —AKToypappn
.I KAlcr] (HoipEg)

" <VALUE>
S ENo-2
"b 2-5

15-8

[18-12
[ 112-16
[116-20
20-25

Ewéva 16: Xaptng khicewv gopOtepng meproyng perémg.

4. O¢omn épyov

54

To épyo PBpiokeron emi ¢ 0000 Apntig oto Tlaykpdtt Tov Afjuov AOnvaiov. Amotelel

owonedo euPadod 340m?, oto omoio peTd TV Kateddpion SVo KTipiwv, mPOKETOL Vo

KataokevacsOel véo ktiplo 7 opdemv kot vroostadudg tov AEAAHE oto Bopetoavatoikd xdpo

tov vroyeiov. Ot ekokaPég BepeAiwong Tov KTipiov Kot TOL VITOSTUOHOD £XOVV HEYIOTO PABOC

5,25m kot oprofetovvror ota PopPEOOVATOMKE KOl VOTIOOLTIKG omd Ouopo  KTipia.

Notoavatolkd Ppickerar 1 000¢ ApNTNG, eV PopelodvTikd e amdoTaon TEPimov 7,5m amnd

10 Op1o 1oL oyedalopevov ktipiov Ppicketor dAro Ktiplo. v Ewdva 17 anewovileton 1

yvewypapikny Béomn tov épyov oto Aekavomédlo g AOnMvag kot otig Ewdveg 18, 19, 20

TOPOVCIALOVTOL 1] YE@YPOUPIKN, 1| POTOYPAPIKT KOl 1| SOPLPOPIKT ATEIKOVION TNG BEong Tov
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gpyov, avtiotorya, o€ peyolvtepn KAlpaka. v Ewova 21 mapovcidletal anmdGmOcLLe Tov

TOTOYPOPIKOV S0y PAUILOTOG TOV OKOTEGOL Kot 6TNV Ewcdva 22 1 KOTOGKELOGTIKT TOUN HLE TIG

poPrenopeves ekokaég Yo TV Oepelmon Tov KTipiov Kot Tov VTOGTAOLoD.

MapvnBa
p‘ (
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Ewéva 18: I'eoypagiki 0¢on épyov.
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Ewkéva 20: Aopveopikn eikova 0¢ong £épyov (Xatlnyaoyog 2023).
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Ewévo 22: Kotaokevaotiki) topn épyov. IlpoPremdpeves ekokagéc Oepehioong kor vmoctaBpov
Xatlinyayog 2023).

4.1 T'emloyia 0<ong £pyov

Yvykekpévo yuoo v 0éom tov €pyov, Pdacel tov ynelokoh ye®AOYUOD YAPTN TOL
Aekavomediov Attikng (Mropovkdy K.) (Ewdva 23), o vrédapog empovelakd amoTeAeiTot
a6 aAAOLPLOKES KOl TOTOUOXEILAPLEG AMOBECELS KAGTAVAOVY APYIAOAUUDOO®V 1CNUATOV LE
yéhkes. To vroPabpo Bpioketarl oe oyetikd pkpd Pabog kot cuviotavtal and Tov AOnvaikod

Yyx1otoMbo. AvoluTikOTtEp, TO LTOPUOPO AVOUEVETOL VO OTOTEAEITAL OO UEAOVOTEQPPOLG
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HETATAVOAIBOVG KOt apyIAKOVG OYIOTESG e EVOTPMGELG TEPPAOV LETONWYAUUITMV, Ol OO0l £MG
éva Babog Ba Exovv ™ popen pavdda anocdfpwone. ExTog autdv 1oV oynpaticpdy, oty
. ééon TOV €PYOV GUVOVTAOVTOL ETIPOVELNKO TEYVNTEG EMYMOELS UEYAAOV THYOVG, Ol OTOLES
ouvioTavtol amd TO LAMKG KOTESAQPIONG TOV TOAMMDV KTPI®V KOl TO LTOAEIUHOTO TNG

Beperinong tovg.

AMOUBIaKEC aTTOBETEIC: Ot TTOTAMOKOIAGDEC avoIXTES TTROS TN BAAaTOa I O HIKPES ECWTEPIKES
KoIAGdeg™ Yahapd, KaoTavd, dapylhoappuwdn UAIKG pe SIAoTIAPTOUS YAMKEC.

7 Bt = AMouBiakd prriSia: epuBpd Aarutrotrayn ouxva pe AiBoug kai oykoAiBoug (Trepioyn} Yuntrol), pe
8’ ?J_f}n EVOTPWOEIS apyIAoAiBwy, INVOAIBwY.

MoTapoxeipdpieg Kal diAouBlakég amoBETEIG: epuBpEg dpyIAol kal INUEG TTou evaAAdooovTal Pe
XAAIKEG.

] '(‘;‘Jﬂ:h__ ABnvaik6¢ oX1I0TOMBOC: evaAAayEC TEPPOTIPACIVIV PETAWANUITWVY KAl PETAIAUOAIBLV HE TOTIKEC
37 | TrapepBoAEC QOBECTIMIKWY OYICTOMBWY, QUANTWV KaI GEPIKITIKGWV OXIOTOABWY, HE QaKoUC Kol PAEREC
xahalia, TOmKA eEalAoiwpEvol pE QAERIBIa Seutepoyevolc aoBeaTitn Kal Siamonopolc ofadiwv. Ta
BadiTepa péAn amoteholvTal ammd TEQPOUC £WE PEAQVOTEQPOUC PETAIAUOMBOUC Kai apyIMKOUC OXioTEC
L€ EVOTPWOEIC TEQPUWV PETAWAPUITEV.

PI-Pt.fl

Ewéva 23: Ynorwokog yeowroykog xaptng weproypig perétg (Mmopovkav K.).
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4.2 Xawopotektoviki) - [lapapetpor oeiopikiig emkivoovotnrog 0<ong Eépyov

2Oopeovae e v 1oybhovso Tpomonmoinon Tov datdéemy Tov EAAnvikoy Aviiceiopikoh
Kavoviopot (PEK 1154B°, 12-8-2003), n evpitepn meployn g Avag evtdooetot ot {Ovn
oelopkng emkwvovvotrog I (Ewova 25). H péyiotn oetopikn emtdyvvon g {OVNG avtg
etvar a=0,16g pe mBovotnta veépPacnc 10% ota 50 £tn. Eniong, chppwva pe tov yemAoyko-
TEKTOVIKO Yaptn Tov Agkavomediov oty Ewova 24, BA g 0éong tov épyov gaivetol va
vdpyel To mOavd evepyd priiyra Zaypdeov-diE, oe andotaom mepimov evog yIAMopéTpov. And
AmoyYN CEICUIKNG EMKIVOLVOTNTOG Kot sOHpva e Tov [Tivaka 8 Tov EN 1998-1 10 védagog
KOTOTACCETOL OO TV EMLPAVELL TOV PLGIKOV £66.POVG HEYPL TO BABOC Epevvag otV KaTnyopio
«B» o¢ cuviotdpevo amd amoBEcelg TOAD TLUKVIG GOV, YOATK®OV 1] TOAD oKANPYG apyilov,
TAYOVG TOLAGYIGTOV OPKETMOV OEKAdMV UETP®V, ToV Yapaktnpiloviar amd Pabduiaio Pedtioon
TOV UNYOVIKOV 110NtV He T0 Bdbog, kKot onv Katnyopia «By», cdpemva pe v oybovca
Tpomonoino” Tev datdéemv Tov EAAnvikod Avticeiopikod Kavoviepoo (DEK 1154B°, 12-8-
2003). Avagopikd pe v €votdfeln TOV QLGIKOV N TEYVNTAOV TPOVOV GE GEIGUO, 0TI

eréyyeton pe T Bedpnon TV akdrovbwv TpOcHET®V EvEPY®V EMTAYOVEEDV:
* katd TNV opllovria devbvvon: an=0,5*a=0,08g
* KOTO TNV KoToKOpLET dtevbuvon: 0,=0,25*0=0,04g

4.3 Mopo@oroyia - Yopoysmioyia 0¢ong £pyov

To amdlvto vyoLETPO TOV OKOTESOVL givon epimov 120-122m pe péoeg kKAioelg g TaENg
tov 5° -8° mov avédvovtor Tpog ta NA. 060V apopd GTo TO VIPOYPAPIKO OiKTVO, deV lval
EUPUVES AOY® TNG OKICTIKNG OVATTLENG Ko 1 OlaXEIPLoN TG ETPAVELNKNG QTOPPON|§ YiveTOL

LEG® TOV JIKTLOV GLAAOYNG OUPPLOV VOATOV TNG TOANG.

YxeTikd pe TO VOPOYEMAOYIKO KAOECTOC TV oYNUOTICUOV otn 0éomn Ttov €pyov, oL
OAAOVBLOKES KO TOTAPOYEWLAPIEG OTMOOEGELS AUUOYOMKMDOOVS GVOTACTG £WG APYIAOTAVMDIOVG
GUUOV KOl OUUMOOOVS OPYIAOTADOG €lval GYNUATICHOT HETPLOG VOPOTEPATOTNTAS, AOY® TNG
OmopEng Tov  AemTOMOKOKKOL KAdopatog. O AOnvdikdg ZyiotoMbBog eivor TPoKTIKA
AdLOTEPAUTOG CYNUATIGUOG, OTOTEADVTOS TO VOATOGTEYES LTOPadpo. Enepavilel meploptopévng
éxtaong vopogopia puovo otic (dves dtippnéng kot eEarhoimong. Xtnv 0éom tov £pyov, OOV
enpaviCeTol 6To OVAOTEPO GTPAOUATO [LE TN HOPPY| LavdLa amocdfpmaong, evad Pabitepa Exet
LOPON HETAWOUUITN Kot 6TV CLUVEXELX BPIoKETOL amOoGadp®UEVOS Kot KEPUATICUEVOGS, Elval
dramepatdg Kot avapévetor 1 vapéng voyelog vopoPopiag, 0TS ko avth Ppédnke o fabog

mePimov 3m amd TV EMPAVELQ.
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o |

FEQAGTIN FEOTEXNIN AOMNON
MEPOI A’ FEQAOMKH TEKTONIKH MEAETH bt
PN T A0 MADY oamn -

FEQAOIIKOZ TEKTONIKOZ XAPTHE

o e

Ewéva 24: T'eowhoyikég — Tektovikdg yaptng Aekavomediov Anvav (Ilewavikoraov et al. 2002). Me
KOKKVO TETpaymvo angikovileTtar | 0Eon perétne.

PYnowki) Bipiodnkn Océ@pactog — Tupo Fewhoyioc — Aprototéiero Iavemotmo O£660lovikng
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NEOZ XAFTHE ZEIZMIKHEI EMIKINAYNOTHTAZ

Fl

Ewéva 25: Xaptng {ovav oetopikig emkivovvotntog Erlddog (PEK 1154B°, 12-8-2003).

5. I'eoteyvikn épevva BEong £pyov
5.1 Ilpoypapupa EPELVTIKOV EPYUCLOV

Yto TAOUClO TNG YEMTEXVIKNG €peuvag, ekTeAéonke amd tov appdolo peretnt| pio
derypotoAnmriky] yeotpnon (I'1) oty 6éon tov épyov, Babovg 15m. Katd 1 didvoiEn g
mpaypoatoromOnkay 000 mPOTLTES OOKIUEG OlElcOVONG KOl HETA TNV OAOKANPWOON  T1NG
eykatootanke melOUETPO Yo TV mopakoiovOnon tev peTOPOAdV NG oTdOung TV
vrdyely vodtwv. Emiong, oviumpocomevtikd Osiypoto HeETO@EPONKOV ©TO €PYOCTNPLO
Teyvikng T'ewAoyiag ko Yopoyewioyiag tov AII®, 6mov kol ekteAécOnKay epyacTnplokég
OOKIUES.
5.1.1 AevypotoAnaTikn YEOTPNON

H derypatoinmrikn yedtpnon ekteAéodnke 1o dtdotnua 23/01/2023 —24/01/2023. T'ow v
EKTEAEOT] NG YPNOOTOMONKE TEPIOTPOPIKO VOPAVAIKO YemTpOTOVO TOUTOL Tones. Xtov
[Tivoxa 1 tov Hopaptipotog A mapovsialoviar ta TANPN otowyeia g yedTpnong (fadog,
ocvvtetaypévec) kat oto [Hapaptua I' mapovcidletor @oToypaeikcd vAkd mov Aednke katd

TN OPKELD EKTEAECTG TNG YEDTPNOMNC.
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Ewéva 26: Extéheon g 01y patoNTTIKNGS YEATPN OGS 671 BE0n Tov épyov (Xatlnydyog 2023).

5.1.2 Aevypatoinyio
Katd ™ Oodpkeln ektéleong g yedTPNONG, YWOTOV GLVEXNG OElyUATOANWia 7oL

nepaupave:

Avtmpoconevtikd delypoata pe detypatoAnmtn amiov toyopatog (T1) dwopérpov
117mm xo 104mm, ypnoiponoidvtog T HEB0S0 TOV PPAYIOD KOt KOTTIKN KEQUAN UE
Bidia WIDIA. O cuykekpipévog Tomog detyatoAnyiog ypnoyoromdnke and to 0,00m
¢og 1o 5,30m PdBovg g yedtpnong. H pébodog tov @poaypov, katd tnv omoio
TPAYUATOTOLEITAL O1OKOTY] KUKAOQOPIOG TOL VEPOV KATA TN OELYHOTOANYiN, £XEL MO
OMOTEAECHO, TN OTOPAYT TOV 10TOV TOV €00(PIKOD DAIKOV KOl TNV OAAOI®ON TV
wWwmtov tov Adym vrepBéppovong. Emiéyeton yoo yohapd €64¢rm ota omoia 1
delodvon pe amAn wieon eivat adhHvotn Kot 1 TEPIGTPOPIKT| KIVNoN TOL SEIYUATOANTTY
0€ GLVOVOCUO LE TNV KLKAOPOPiN VEPOL TPOKAAOVV BPLUUATIGUE KOl OTOTAVCT) TOV
€000V LVAIKOV. Emopévemg, ta delypata sivar dtotapayuéva Kot Ypnotiorotohvtol
Lovo yio doKpéS Ta&vounong.

o  AVTImpocOTELTIKE  delypato  pe  OEWYHOTOANTTH OWTAOD  O1oupoVUEVOL
toryyopotog (T6S) dwpétpov 10Imm, ypnoonoimvtag ) HEBOOO TEPICTPOPIKNG
dlTpnong pe vepo, Katd v omoio 1 OGvolEn EMTLYYAVETOL LE TEPIGTPOPY| TNG
YEOTPNTIKNG OTNANG, KO LLE YPNOT KOMTIKNG KEPUANG OOUUOVTOKOPOVAS. AVTOG O
TOTOC detypatonyiog ypnoworomonke and ta 5,30m £mg T0 TEPAG NG YEDTPNONG
ot 15m. Ta delypota mov mpokvyay NToV AdTAPOKTO KOt XPNCLOTO|OnKaY Yo

TNV EKTOVNON EPYOUCTNPLOKDV SOKIUAOV EGQPOUNYAVIKNG.
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Ta dctypato tomoBetnOnkav oe €wdwkd EOAva xipotie, mov E€pepov otoryeion Tov
TEPLEYOUEVOD TOV, TOV TITAO TOL £PYOV, TNV OVOUOGIO TNG YEDTPNONG KOl TO OVATEPO KO
KotdTEPO PAB0C TOL TTEPLEYOEVOL OElYILOTOC Kot £V cLVEXEID ATOONKEVTNKOY GE GTEYAGUEVO
pépoc. Ilpwv v amoBnkevon tov derypdtov mpaypotoromdnke eOTOYPAPIOT TOVG GTNV
nepoyn tov épyov. Kdbe ootoypopio avagépetor oe cuykekpiuévo Kif®To, 61O 0moio
avaypaeovtol o TiTAog Tov £pyov, o aptBpdc TG YEOTPMNONG KoL TO apy Ko Kol TeAkd Bdbog
KGOe oepdc derypatov. Katd ™ @otoypdonon eAnedn pépiuvo dote va amogedyovtot
OKWIOELS OV UELOVOLV TNV TTOOTNTA TOV (OTOYPOPLOV Tev detypdtov. H modtta tov
OOTOYPOPLOV eAEYYONKE emTOmMOL TP TN SWAOY — OTOGTOAN TV OEYHAT®V GTO
gpyaomplo. Xto [Mopdpmmua I' mapovsialoviar @wtoypagieg OAMV TV OSyHAT®OV NG
YEDTPNOTG.

5.1.3 Eni 16mov tpétumn doxipn dreicdvong

Katd m 616voiEn g yedtpnong ekteAEoTnKaY dVO ML TOTOL TPATLTES SOKIUES O1EIGOVONG
(SPT). AvoAuTikd T0. OmOTEAEGOTO TOVG TTAPOLGLALOVTIOL GTNV TOUN TNG YEMTPMNONG GTNV
Ewéva 31 xor ovykevipotikd oto IMopdptmua A. Ztov Ilivaka 13 mapovcidlovtor ot
UNYOVIKES TapAUETpol KdOe GTpOUATOC, OT®G vIoAoyioTnKav amd tov aplud Nspr pécw
EPAPLOYNS eumelptkdv oyécewv. H yovia esmtepikng tping (espr) vroroyicmnke cOp@@vO
pe 1 oxéom mov Exel mpoteivel o Peck (1953) ywo appcdom edden (Zxéon 2.28). To odnuetpixd
péTpo mapapopemotudTTos (Esspr), oOppova pe ™ oxéomn tov Bowles (1997) ywa apythmdon
appovg (Zyéon 2.35), ®g O AVIWTPOGHOTEVTIKN Y10 TOLG EOUPIKOVS GYNUATICHOVS TNG BEomg
oV épyov kot M aotpdyylotn avioyn (Cuser) copeova pe ™ oxéon tov Terzaghi xou Peck
(1948) (Zyéon 2.31).

Hivoxog 13: Mnyovikég TopapeTpol oTpoORITOV 611 0801 TOL £pyov, dTmg Tposkvyav amd TNV €l TOTOV
apoTLEN doKpun dieicdvong.

Iéyog Y Nepr @spt | Cuser | Esspr
(m) | (kN/m’) () | (kPa) | (MPa)
S1 | 4,20 18,3 35 37,5 | 210 | 16,0
W1 | 7,20 |20,7 >50 | >42 | >300 |>20,8
R1 2,60 |228 >50 | >42 | >300 |>20,8

XTp.

5.1.4 MMopakorovOnon 6TGOUNS VTOYEL®V VOGTOV
Metd 10 mépoc NG OElyHatoAnyiog, otn yedTpnorn tomobetiOnke melopetpo pe

TEPLUETPIKO YOAKOPIATPO DOTE VAL Evar duvath 1 ANy LETPNGEMY TNG 6TAOUNG TOL LTOYELOV
v3poPdpov opilovta. Xtov Ilivaxka 2 Tov [Hopaptinatog A divovtar ot NUEPNGLES LETPNCELS

0160ung Tov voyeiov vepov, To fAbog d1dvoiEng Ko to BdBog cwinvmong g yedtpnong. Ot
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LETPNOELS KO 1] KATOYPAPT TOV DIOYEL®V VOATOV OEVEPYNONKAY GOUPMOVO. [LE TIC CLGTACELG
tov Bpetavikov Kavoviouov B.S. 5930, Iapdypapoc 20, “Ground Water”. EmnpocOétwc,
KOTO TNV EKTELEST TNG YEDTPNONG £YIVOV LETPNOELG TNG GTAOUNG TOL VEPOL TO TPM®I, TPV ATO

™V €vapén ToV EpyactomV kot ke andysvpa, petd t AMEn Toug.

Ewoéva 27: Tomo0étnon melopérpov (Xatinydyog 2023).
5.2 Zrpopatoypoio 0<onc Epyov

H otpopatoypagio Tov vreddpovg otn 0€omn tov €pyov TPOEKLYE Ao TN UEALTN TOV
JelyHdtv G OEYHOTOANTTIKNG Ye®dTPNoNG, ektindror ot eivor oplovrio kot Ot
neptopfdaver 4 otpopata péxpt 1o Bdbog twv 15m. Emeavelokd eviomiCovror teyvntég
emymoelg tayovg Im (otpopa F1). AxkolovBel to otpopa S1, 1o omolo £xel mhyog mepimov 4m
Kol omoteAeiton omd  TWLKVR  apPYIAOTAL®OON Aupo ¢ OUUMON  apYLAOTAD, YOUNANS
TAACTIKOTNTOG, LE EUQOVI] VTOAEWWUATIKY] dOUN TPoePYOUEVN amd TV omocdfpwon tov
oxlotoMBukov vmoPdbpov. ‘Emetar 10 otpopo W1 pe mdyog mepimov 7m 1o omoio
yopokTnpileTonr MG £60POTOMUEVOS LETOWOUITNG Kot £YEl TPOKVWYEL omd TNV 0mocafpmon
oL VtoPdOpov. TEAOG, pEYPL TO TEPAG TNG YEMTPMNONG Kot e A0S Tepimov 2,5m epupavileTon
o AOnvaikdg Xywotéambog, pelavoteppog, acBevig, €viova  amocafpopévoc Kot
KOTOKEPUATIOUEVOS He QLAA®ON doun (otpdpa R1). Ocov agopd ota vrdyeio Hoata, M
o160un tov VoYEOL VOPOoPopéa eviomiotnke o€ Paboc 3,10m péca oty yewtpnon. [lpénet

va TovicOel, 0Tt HeTa&y TOL OPOLOV KOt TNG OPYNS TNS YEDTPNONG VIAPYEL Uil VYOUETPIKN
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dwpopd tv 1,6m. ETOVg VTOAOYIGHOVG TNG PEPOLCAG KAVOTNTOG Kol €VOTAOEWG TV

EKOKAQOV, T0. AN ToV oTpopdtomv £rovv ANebel pe emEaveLn ovapOpPAC VTN TOV dPOLOV.

AVOALTIKOTEPO TOL GTPOLOLTO TOV EVTOTIGTNKOV KATA KOG TNG YEDTPNONS POivoVTal 6TV

Ewdva 31 kot etvon tar €€ng:

Yrpopa F1(0,00-1,00m): Teyvntéc emydoelg Le apUoYoAMK®On cHGTACN Kol TEPLEXOUEVA
ovykpipoto Kot dtdomapto Opadopato acPESTITIKNG KO WOUULTIKNG TpoéAevons (Katataln

kata USCS: GP-SP).

Yrpopa S1 (1,00-5,20m): Koaotavi £€mg Te@poKdoTOVY), €AO@PA VYPY, TUKVN
apyYOTALOING  GUPOG €C OPPOONG apYIAOTADG, YOUNANG TANCTIKOTNTOS LE EUQOVN
VROAELUATIKY doun amd TV amocdfpmon tov oyletoAbdikod vrofabpov (katdtaén Kotd

USCS: SC-CL).

Yrpopa W1 (5,20-12,40m): KootavépuBpog €mg  1e@poKAoTOVOG,  EvTOva
amocafpopévoc, ofewdmpévoc kol - katokeppatiopévog  Anvaikdg  ZyiotolMbog  —
Metoyappitg, e0agomoinuévog te Katd 0E6e1g Loper] TAvdO0VG GOV e GLYKPILOTO Kot
vy pEAN Tov vIoPdbpov pe ELAAMON vroAsypaTikn dopun (kotdtaln katd USCS: SM,
GSI=15-25).

Xrpope R1 (12,40-15,00m): Mehavog £o¢  pehavotpeepoc acBeving ABnvaikog
2yotoMB0G, £vtovo amocafpmEVOS KOl KATAKEPUATIGUEVOS, e GLAAMOT doT. ATOANPONKE

®G APYIAMOELS YAAKEC.

Xg av10 10 onpeio, va emonpaviel n WwtepdTa TV otpopdtov W1 kot R1. To otpopa
R1, evd yopakmnpiletor g ABnvaikog ZyiotoMBog, OnAadn PpoydOes YEWVLAIKO, dev £xEL SO
Bpdyov, aArd n cuumeprpopd ToL Tpocopotdlel nuifpayo, okAnpd £dagog. To 1610 kot axdpa
7o €vtova 1oYVEL Ko Yo To oTpdpa W1 1o omoio yapaktnpileton g ABnvaikog ZyiotoMbog
— Metoyappime. To 00 ovtd oTPOUOTE  ATOTEAODV  VLTOASYUUOTIKG  €0G(N Kot
dnpovpynnkay amd v amrocsafpmaon Tov oytetoAdikod voPddpov. E&attiag avtig Toug g
10101TEPATNTOC KOl EPOGOV OEV VILAPYOVV GUYKEKPLUEVES TPOSLOYPAPES Y1 TN LEAETT TETOLOV
VMK®V, EQapUOSTNKOY OAOL 01 OLVATOL TPOTOL £PEVVOG Yo TNV EEAYWYN TOV UNYOVIKOV TOVG
napapétpov. [To cvykekpéva, £xouv e@aprootel 6 avTé doKIUEG Kot TASIVOUNGELS TOCO
£00PIKAOV VAK®OV (TpdTumn dokiun deicdvong, tavounon koatd USCS), 660 kot Bpaymddv

VAMK®V (00K  ONUEWOKNG  @OpTIoNG). ATO To  OMOTEAECUATO  TTOL  TPOEKLYOV
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YPNOUOTOMONKAY GTIC AVOADGELS TO OVGLEVEGTEPO YOUPAKTNPIOTIKA, Y10 £VOL TTLO GLVTPNTIKO

oevaplo, T omoia ival avTd TOL TPOEKLYAY KOTA TN LEAETN TOVG GOV EXAPUKE VAKAL.

Ewova 28: AvrimpoconevTiké dgiypa tov otpdpatog S1.

e

i

Ewévae 30: AvtimpoconevTiké deiypo tov otpoparog R1.
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Iy

Toun yewTpnaong

TCR (%) SPT (N)

o
nowno

Nepiypagn N

0 TEXNHTEZ ENIXQZEIX
TeXvNnTEG ETTIXWOEIG QPHOXAAIKWB0UG
KUpiWwG oUOTACNG HE CUYKPIPOTA Kal
1 | didomapra Opalopara aoBeoTITIKAG
KOl WAPUITIKIAG TTPOEAEUONG

4 APTIAOIAYQAHZ AMMOZ 35

KaoTtavr] éwg TEQPOKAoTaVN
apyIAoiAuwdng aupog, pe

3 KUMQIVOUEVT TTEPIEKTIKOTNTO OE
XGAIKEG Kl OXIOTOMBIKG TEPAXN,

TIPOEPXETQI ATTO TNV aTTooa8pwan

4 TOU UTTOBGBPOU ABnvaikou
Zx10T0AIBoU
5
APN
6

AGHNAIKOZ IXIZTOAIOOZ -
METAWAMMITHZ
7 | KaotavépuBpog £wg TEQPOKATTAVOC
£VTOVQ TTAPAHOPPWHEVOC
aTmogadpwpévog - ogeIdwPEVOCS Kal
KaTakepHaTIopévos ( RQD = 0%)
ABnvaikdg ZXI0TOMBOG -
MeTawapuitng pe apaioug
xaAadlokoug opifovTeC.ISRM = VI |
9 IRS = RO yia Ta amoga8pwpéva
£da@ika TpRpara kai R1 yia ta
Bpaxwdn Tepdaxn [OpuppaTiopog e
10 £va XTUTTO aTTO YEWAOYIKO
o@upi].Tagivéunon GSI = 15 - 25
[Aour| ammodiopyavwpévn Ewg
QUAAWDBNG, TTOIOTNTA QOUVEXEIWYV
11 NTOXH - MAfpw¢ amooabpwHEVES
KO EEOAAOIWPEVEC ETTIPAVEIEC]

12

AGHNAIKOZ EIXIZTOAIOOX
MeAavog Ewg HEAQVOTEQPPOG COBEVHG
ABnvaikdg IxiotoMBog Eviova
ATTOCaBPWHEVOC KOl
14| KATAKEPHATIOHEVOG PE QUAAWDN Bopr)
(RQD = 0%). ATroAn@enke wg
apyIALdNG XAAIKEG

13

15

dwroypaitg

> = S

Ymropvnua
AGHNAIKOZ =XIZTOAI®OX
AGHNATKOZ ZXIZTOAIQOZ - METAWAMMITHE
APFIAOINYQAHZ AMMOZ
TEXNHTEZ EMNIXQZEIZ

ZuvTeTayuéveg EMZA'87
x: 478.199,755

y: 4.201.647,344

z: 162,70

Y yméyeia vepd: 3.10 m

Ewéva 31: Ztpopartoypagiki] Topn yedtpnons I'l oty 0éon tov £pyov.
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5.3 XapoKTnproTika oTpopaTov 0<ong épyov

5.3.1 ®vokég 110TNTES CTPORATOV
Metd v oOAOKANP®GN TNG YEDTPNONG EYIVE EMIAOYT AVTITPOCOTEVTIKMV OELYLATOV KOl

OMOGTOAN TOVG oTo gpyaotnplo Teyvikng ewAoyiog kar Yopoyewhoyiog, tov Tunuotog
l'eswioyiog tov AIL®., 6mov «kou mpaypotomombnkay ot €pyocTnPlokés OOKLUES
€0aPOUNYOVIKNG Katd tnv mepiodo tov Defpovapiov 2023. H epyaomplaxn Epevva
(ITapaypapoc 2) pio odoxyun dueong Ppadeiog

TPOGTEPEOTOMUEVNG OldTuUnonG, Mo SOKIU| HOVOSIAGTATNG GTEPEOTOINONG, Mo dOKIUn

wepAapPaver, Omwg  avoeEPONKE
ONUELNKNG POPTIONG Kot TANODPA SOKIUMV TPOGIOPIGLO TNG KOKKOUETPIOS, TOV PALVOLEVOV
Bapovg, ™G PLOIKNG VYpaciag Kot Twv opiwv Atterberg Tov €ddpovs. Ta amoteAéopata Tov
gpyaotnplakov eAéyyov mapovstalovtor oto [Hapdpmmua B. Me Bdon ta anoteAéopata tov
EPYACTNPLOKOV SOKIUDV TPOEKLYOV Ol TIHEG GYEOGUOV TMV TOPUUETPOV TOV EO0PIKAOV
otpwoewv. Il ovykekpéva, o1 TIHEG TOV QUOIKAOV, OAAE KOl TOV  UNYOVIKOV
YOPOKTNPIOTIKAOV EKTIUNONKAY ®G 01 HEGOL OPOL TOV TILAOV TOV OVTICTOY®V EPYACTNPLUKDV

JOKIL®V Yo KABE GTpOLLOL.

>tov [Mivaka 14 mapovoidlovtal ot KOPLES PLGIKES O1OTNTEG TV £30QIKGV oTpOUdTOV. H
(QLGIKT VYPOCIO Kol TO QUVOUEVO BApOoc TPOsdopioTNKOY HEGH EPYACTNPIOKAOV OOKILDV,
omwg avtég avarvovtar otig [apaypdeovg 2.1.1 kot 2.1.2. To Enpod pavouevo Bépog, o Adyog
TOV KEVOV Kol 0 Bafiog KopeGLOL LITOAOYIGTNKOY GOUE®VA LE TIG Xxéoels 2.7, 2.8 kot 2,9,
avtiototya. Ta Opwa Atterberg vmohoyicOnkav poévo yo to otpopa S1, Adym tov 611 01
otpwoel; W1 xor Rl oamotehodv mo ocvvekTikoOg Kol AyOTEPO  €00LPOTOMUEVOLS
OYNUOTICHOVG, CUVERMG deV NTav dvvatn 1 €papuoyn g pebddov tov TTTOVIOS KOVO.
Téhog, pe Pdon To PLOIKA YOPAKTNPICTIKE AL KOL TO. OMOTEAEGULOTO TNG KOKKOUETPIKNG
avédivong €ywve n taSvounon tov oynuoaticpov Kotd 1o cvotnue USCS (Ewodva 1). Etov
[Tivaxa 15 Tapovsidlovtal oploUEVES SEVTEPEVOVGES TOPALETPOL TOV EGUPIKAOV GTPOUATOV,
omwg o cvvtedeotg opotopopeiag (U), o Babudc dwupdduiong (Ce), n dwmepatota (k), o
Babpog

Hivoxog 14: KOpreg guokég 1010TNTES E6APIKOV GTPORATOV.

srp, | 206 [ m y v ¥s e | S |PL|LL]| PI [USCS
| m) | (%) | (kN/m®) | (kN/m?) | (kN/m?) (%) | (%) | (%) | (%)

S1 | 420 |12,7] 183 16,2 265 1063|643 | 22 | 32 [ 10 | SC

w1 | 720 [122] 207 18,4 265 |041[82| - | - | - | sm

RI | 2,60 | 12,0 228 20,3 265 0271153 - | - | - | sm
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Iivaxkag 15: AguTtepedovoes PUOIKEG 1OLOTITEG E0UPIKMOV CTPOUATOV.

Ytp. | U Ce k (cm/s) Ip Ic
S1 89 1,08 0,97:107 10 3.01
Wi 85 0,83 4,910 - -
R1 - - - - -

5.3.2 MyoviKéG 1O10TNTES OTPONATOV
Ytovg [ivaxeg 16, 17 mapovstalovtat ot UnyavikKeS TopAUETPOL TOV ETUEPOVS CTPOUATOV,

OT®G TPOEKLY AV Ao TIC EpYASTNPLAKES OoKIUEC. Omtog kat ota dpla Atterberg, £161 ko €00 M
JOKIUN GUEONC SLATUNONG KOl HOVOOIAOTATNG OTEPEOTOINGNG TPayHaTOTOMONKAV UOVO GE
delypa tov oTpdpaTog S1, evd oK GNUEIKNG OPTIONG TPAyLOTOTOMONKE 6 delypa Tov
otpdpotoc W1. Ot gvepyég mapaueTpotl Tng STUnTIKNG ovToyns (¢’, ¢”) TpocdtopicTnkay amd
™ dokyn g AQueong dwtunong (Hapdypagog 3.2.7). O ocvvtedeotig HOVOOLAGTOTNG
otepeonoinong (Ce), o deikng cvpmestotrag (Cy) Kot to pé€tpo mapoapoppootipndtrag (Es)
npoocdopiotnray and TN dokiy] povodidotarng otepeonoinong (Ilapdypapog 3.2.6) kot
AVTIGTOLYOVV OTIG THEG TTOL TTposkLyay Yo tieor 180kPa, kabmdg to Bdbog tov deiypatog eivar
ota 3,80-4,10m. Emopévmg, m ovykekpiuévn mieon avtiotoryel 610 €viatikd medio Tov
ovykekpipévov BaBovg. O ovvieheotg onuetokng eoptiong (Is), n povoalovikn Blmtiky
avtoyn (oc) kot 1o gpamtopevikd pétpo eractikdtntog (Er), vmoloyiomkay Onme avagépetal
otV Hapdaypapo 2.1.8. Térog, To dvvapkd pétpo dTuNong (Gmax) LVITOAOYIGTNKE, COUPOVA
pe ™ Hapdypaeo 2.3.2, yio 1o otpodpa S1, yio to omoio vanpyov d1afEcipa, n Ty Tov deik

TAACTIKOTNTOG KO TNG AGTPAYYIoTNG avToyng (amd to amoteléopata g dokiung SPT).

Hivoxog 16: Mnyovika yo.poKTNPLOTIKE E00PIKOV GTPOUATOV.

Yt H(’IXOQ Y c' (P' Cu Es Cc Cv Gmax
P-1 (m) | (kN/m®) | (kPa) | (°) | (kPa) | (MPa) (m?/y) | (MPa)
S1 4,20 18,3 8,1 |375 - 7,54 10,053 | 14,02 | 287,9

W1 | 720 | 207 - - - - - - -
Rl | 2,60 | 228 - - - - - - -

MMivaxkag 17: AToteléopaTo d0KIPNG CNUELOKNS POPTIONG.

Yrp. | Is (MPa) | Isso (MPa) | oc (MPa) | E« (GPa)
S1 - - - -

Wi 0,45 0,60 13,2 3,47
R1 - - - -

5.3.3 EméekTikotTnTOo £VOVTL PEVGTOTTOIONG
Me yvootd To omopoitnTO YOPOKTNPIOTIKA TOV OTpOpdtov oty 0éomn tov €pyov,

EQUPUOCTNKAY TO KPLTHPLOL ETOEKTIKOTNTOG EVOVTL pEVGTOTOINOTG TV Bray kat Sancio (2006)
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(IMTapaypagog 2.3.1). To otpoua S1 Ppioketon kdtw and Tov VOPoPOHpO opilovta, ®GTOGO
yopoktnpiletor amd Ty Nspr>30 (Nsprsi=35). Avtd 10 KOOIGTA UN EMOEKTIKO TPOG
pevoetonoinon. Avagopikd pe ta otpopato W1 kow R1, dev pmopodv va vroroyicBodv ta
mOPOiTNTO YOPOKTINPIOTIKE YOl TNV EQOPUOYT TV avOTEP® Kpumnpiov Kol emiong 1
NuPpayddng kotdotoon ommv omoio Ppiokovion To KOOGTO Un  EMOEKTIKE  TPOG

PELGTOTOINOT).

5.4 I'eoTEYVIKO TPOPIL OE0M PEAETNG

Ytov Ilivaka 18 mapovcidloviol GUYKEVIPOTIKA Ol TIEG TOV UNYAVIKOV TOPAUETPOV TOV
OTPOUATOV, OTMG TPOEKLYAV A0 TIG EPYOUCTNPLOKES Kot TIC EML TOTOV SOKIUES. ZVYKpivovTog
TOL AMOTEAEGLLATA TOVG, TapaTnpEitan pio GOYKAIOT GTIG TOPAUETPOVS AVTOYNG, EVE OC TEMKEG
TIHES, mov Bal xpnoomonfovv oTig eTOUEVES avVaADGELS, AapPdvovTat ot EAAYLOTES TYLES TOV

TPOKVITOVY A TNV GVYKPLOT, Y1l £VOL TLO GLVINPNTIKO GEVAPLO.

Mivakag 18: TuyKeEVTPOTIKOS TIVOKOG PNYOVIKAV TOPURETPOV TOV CTPONATOV 6T1] 0Eon TOV £pyov, OTMG
TPOEKVYAV 06 TNV el TOTOL TPOTLAN dOKLUT OLEICOVONG KL OTTO TIG EPYUCTNPLOKES OOKINEC.

Ttp. Iéyog Y Nspr | @spr c’ (0% Cu Cuser | Esser Es
(m) | (KN/m?) ® | (kPa) | (© | (kPa) | (kPa) | (MPa) | (MPa)
S1 4,20 18,3 35 | 37,5 8,1 37,5 - 210 16,0 7,5
W1l | 7,20 20,7 | >50 | >42 - - ] >300 | >20,8 i
R1 2,60 22,8 >50 | >42 - - - >300 | >20,8 -

Ytov Ilivoka 19 mapovcidlovtor ot TeEMKEG YEMTEXVIKEG TOPAUETPOL GYESUGHOD TOV
VedaPovg otV Béom Tov €pyov. [T cvykekpyéva, o mivakag TeptlapPavel To TaYOG TV
OTPOUATOV, TO QUVOUEVO PAPOG TOV €O0PIKAOV CYNUOTICUOV, TIC TOPAUETPOVS TNG
SITUNTIKNG AVTOYNG, TNV ACTPAYYIGTY OVTOYN, TO OWONUETPIKO HETPO TOAPALOPPOCIUOTNTOGS,
70 OEIKTN GLUTIEGTOTNTOG KO TO GUVIEAEGTY] LOVOSLAGTOTYG GTEPEOTOINGNG, OTWS TPOEKLY ALV
amo TV KPITIKN Be®Pnor Tov GUVOAOL TOV EPELVNTIKAV amotelecudtov. O mivakag avTog,
pali pe v Ewova 32, amotelobv 10 yemte)vikd Tpodid oyedacpov. Xe avtd Pacilovrot ot
VTOAOYIGHOL EVOTADEING TNG KATACKELNG (TNG PEPOLGAG IKOVOTNTAG Kol TV KadilcemVv g

OepeMmonc) Kat 01 VITOAOYIGHOT TNG EVOTADELNG TOV TPUAVDOY EKCKOAPTC.

Hivoxog 19: Telkéc ye@TEYVIKEG TAPAPETPOL GYEOAGHLOD VTTEDAPOVS 6TY BE0o1 TOL £pyov.

, c' ! Cu Es Cy
7p. | Mayog (m) (kN¥m3) (kPa) E[’,) (kPa) | (MPa) | & | (miry)
S1 4,20 183 | 8,1 |37,5]210,0] 7,54 |0,053 | 14,02
Wl 7,20 20,7 - |42,0]3000] 208 | - -
RI 2,60 22,8 - 4203000 208 | - -
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(katdtagn kord USCS: GP-SP).

(katdraén kard USCS: SC-CL).

-- -3.60

-- -10.80

ITPQMA F1: Texvntéc enyiioelg He appoxahkddn oloTtaon Kot MeEPLEXOHEV
ouykpipata ko Sidonapta Bpatopata acfeotitikig kot Papptikng npogeuang

ZTPQMA S1: Kaotavi éwg tedpokdotavn, ehadpd vypr, mukv apyhothudsng
GUUOC EwG apupwdng apy oAl xaunAig mhaotikdtntag ue epdavr) UOAELUMATIKA
. Sopn and v anocdBpwon tou oxotolBikol urtofdBpou

ITPOMA W1: KaotovépuBpoc éwg tedpokdotavoc, Eviova anocadpwpévoc,

Ewéva 32: Xtpoparoypagia 0¢ong Epyov.

0eLBWNEVOC KOL KOTOKEPLATIOUEVOS ABnvaikag ZxiotoAiBog — Metadappitng,
----- — edadononuévos pekatd BEaelg popdn IAWEOUE QUUOU JE TUYKPLUOTOL KAl UL
pEAN tou urtoBaBpou pe GuANWSEN uTOAEPATIKY SOpA

(katdragn kard USCS: SM, GSI=15-25).

— — ITPOMA R1: Mehavoc éwe pehavdtpedpog acBevic ABNVOikos EXOTOAB0C,
| évtova anocaBpwiévog kat KATAKEPUATIOUEVOS, LE duAAWEN Sopd.
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6. I'coteyvikol £heyyol Ospehioong
6.1 ®épovoa ikavotta — Emperopevn 140n 610106100

O éAheyyoc TG PEpovcag KavoTNTaG Tpoypotomomdnke e tn Pondela Tov AoyIGUIKO
LoadCap g etaupiag Geostru kot €ywve cbppovo pe tov Evpokddwka 7 kot tov EAK
(EAM VKO Avticeiopikd Kavoviopd) oe otatikég Kot oeloKEG ouvOnkes, avtiotorya. Me 1o
1010 Aoylopikod kot pe Paomn g idieg datdéelc, vroAoyicOnkay emiong N emTPEMOUEVT TAOT
OYEOOCOV KOt Ol OvOoueEVOEVESG KalNoels. AVOALTIKOTEPQ, 1 PEPOLGO KOVOTNTO TOV
€00povg Bepelimong Ko 1 emTpenduevn Taon vroAoyicOnkav pe T1g pebddovg Terzaghi ko
Brich-Hansen kot pe tnv eniporn pepkdv cuvieAeoT®V AGPALELNG PAOEL TV TPOGEYYIoEDV
oxedlacpov 1 kot 2 tov Evpokddwka 7. Ot cuvdvacpol GLVIEAESTOV 0AGQAAELNG TOV
epappoomkav givar ot A1+M1+R2 (Tap. 2.4.7.3.4.3., Design Approach 2) ko1 A2+M2+R1
(ITap. 2.4.7.3.4.2., Design Approach 1, Combination 2). Z11g avaAOGELS YpMGILOTOWONKAV 01
EMIYIOTESG TIEG OGTPAYYLOTNG KO OUTUNTIKNG OVTOYNG, TTOV LIOAOYIGTNKOV ad T0 HEGO OPO
TOV €l TOTOL KOl EPYOUCTNPLOKMV SOKIU®V Yoo KAOe eml HEPOVE GTPOUO KOl EMTALOV,
epapprocinke 016pBwon oty TN g Yoviag ecotepkng tpPng (arctg(0,67*tane’)) Kot g

ouvoyng 2/3c. Téhog, ot avaADoELS EYvay Y10 AGTPAYYIOTES Kot 6TPayYLONEVES GUVONKEC.

O tHmog kot Ta yapaKTNPIETIKA TV Bepediny mov eEgtdlovtal 6T cLVEXELN Eival aVTH TOV
emAéyONKay omd tov peletnt tov €pyov. [ 10 Kktipro efetdotnke Oepeiioon pe
nedhodokovg mAdtovg B’=1,40m ko prxovg L’=9m, oe PdOog D=4,65m ko1 ywo tOV
vrootadud Beperdimon pe TAdka kortdooTpwong ntayovg 0,25m, mtAdtovg B’=3,90m kou prxovg

L’=9,30m, o¢ fdBoc D=4,45m.

Mo v mepintoon BepedMoong tov ktipiov, pe medhodokovg oe Bdbog D=4,65m kot
£€0paon ot otpmon W1 mpokdntouy Tég emTpendpuevns téong Evovtt Opadong eddeouvg g
T6ENC TOV Ger=822,1kN/m? yia aotpdyyioteg cvvOfKes Kot 6e—811,3kN/m? yia cuvOrKkeg
arootpdyyiong (Ewdva 33). Edv yiver amodekt) pio péytom avektn oAk kabilnon yw tnv
TEOIA000KO NG TAéNG TV Scm (Evpokddkag 7), | aviictoryn Ty g EMTPETOUEVNG TAOTG
KATEPYETAL GE Gen~615kN/m?. Qo000 Sedopévon mmc Oo emavenywdel 1 ekokon Léxpt T
GTAOUN TS VPIGTAUEVNG 080V, LE EKTILAUEVY TUGT] EMAVETLYWONC TS TENG TV 95KkN/m?,
Y1 £301p1d VKO pavopevov Papovg 20kN/m? kot Vyog emixwong 4,65m, 1) TeEMKH TG TS

EMTPEMOUEVIC TAGTC GYESIOGILOD OV TPOKVITEL IGOVTAL HE Ger=520kN/m?.

INo v mepintoon Beperioong tov vrootadod oe fabog D=4,45m pe Ko1tdGTPMOOT Ko

£0paom ent g otpwong W1, mpokdntouv Tipég emTpemduevns tong Evavtt Bpavong edApovg
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E TEENG TOV G6e—=857,9kN/m? Y10 aoTplyy1oTes GLVOTKEC Kt 6ex=935,1kN/m? yio cuvOrKkec
amootpdyyong (Ewdva 34). Eqv yiver amodekt) pio péyiom avektn olkn kobilnon yw v
kortooTpmon ¢ tééng tov 10cm (Evpokddikag 7), n avtictoyn T g EMTPETOUEVNS

TAONC GYESIGHOD KATEPYETAL GE Ger=526kN/m?.

| G=16.8 kN/m’

| G=18.1 Nim®
TF=375°

Y| e=8.11 KN/m®

| 210,00 KN/m™

| Ed=7540,00 kN/m*

1,60

3.7

G=219 kNim®
Gs=219 ¥N/m’
Fi=d2 ®
=0,00 KN/m*
] er=300,00 KN/m*
Ed=20800.00 kN/m®
| silt and sandsilt with sand

7,2

B S R St S Y LA A A

1 % 2 2 2 &) &) £l gl A
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o

5
i
5
i

2.6

Ewova 33: I'pagikd amoteréopata vToloyiopoy QEPOVCOS TKOVOTNTAS KTIPIOL PE TESIA0O0KO TAATOVGS
B’=1,4m ka1 paBog Oeperioong D=4.65m og ocuvOikes amootpdyyiong, pe 10 Aoyiopiké LoadCup.
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37
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cu=300,00 kKN/m?
Ed=20800,00 kN/m*
silt and sandsilt with sand

G=13,7 kN/'m*

U e

2,6

Ed=20800,00 kN/m*
- shaly rocks

Ewévo 34: T'pagikd omoTeAéopaTO VTOLOYIGHOV QEPOVGAS TKAVOTNTAS VTOGTHONOD pE KOLTOGTPOO
mhdTovg B’=3,9m ka fa0og Oeperiooong D=4.45m o¢ cuvOhikes amooTpayyionc, pe 1o Aoyispiko LoadCup.

6.2 Avapevopeves kaOitnoeig

2NV GLVEYELD TOPOVGLALETOL O TTAPAUETPIKOG VITOAOYIGUOG NG KaBilnong yia d1dpopeg
TIEG POpTIONG, 0 omoiog mpaypatomomOnke pe to Aoyiopikd LoadCup g etopiog Geostru.
EmnpocOétmg, pe 1o Aoyiopkd Settle3D g RocScience vroloyicOnkav ot avapevopeveg
kafilnoeig Yo ta goptio Tov Oa e@approcfodv 6To VIESUPOS CUUPMVA, LE TNV KOTAGKEVAGTIKT

TouN.

Yty Ewova 35 napovsialetar o mapapetptkds vroAoylopog g kobilnong yio dtipopeg
TIHEG POpTIoNG Tedodokov pe mAdtog B’=1,40m, unkoc L’=9,0m ot PdBoc €dpaomg
D=4,65m. I1poxvntel Aoutdv kabilnon 0,40cm yio avantuecdueveg Taoelg Ed0paong e Tééng
TV Gep=100kN/m? £m¢ 2,18cm Y10 GvVOTTUGGOUEVEC TAGES £8pacnc TG ThEng TV
Gesp=300kN/m?. T TV péytot olMky avext kabilnon g nedihodokov, 1) omoia 160VToL e
5cm (Evpokddikag 7), TPOKVTTEL ETITPETOUEVT TAGT 101 [ Ger~615kN/m?. T téion £8paong

Gesp=189kN/m? vmodoyileton kadilnon iom pe 1,19cm. H ocvykekpipévn téon &dpoong
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QVTIOTOYEL o1V TAGT TOL OIKOOOUIKOV (OPTIOV, TOAAUTANGIOGUEVT] HE OUVIEAECTN
aceareiag 1,35, 0mmg opilet o Evpokddikag 7, vrobétovtag goptio avd Opoeo mepimov 20kPa,
OMOS €yve KoL 0T PEAETN OO TOV apUOSI0 PEAETNTA. ZINV TEPIMTOON EMOVETIY®OONG KATA
™V omoia 1 ThomN £3PUCTC OVEPYETOL OE Gesp=284kN/m?, mpoxvmtel kabilnon 2,04cm. Ot
avOTEP® VTOAOYILOUEVEG TILEC 1GYVOVV Y0, TNV TEPITT®GT OAOKANpwoNG Twv Kathilnocewmv
My®m otepeomoinomng, OmAadn Y ovvOnKeS paxpoypoviag @optiong. Xtov Ilivaka 20
avaypAPOVTIOL GUYKEVIPMTIKA 01 VTOAOYILOUEVES EAACTIKES Kot OOMUETPIKEG Kot oelg, OTmg

kot o1 kadnoeig katd Burland kou Burbidge, yia ti¢ avtictouyeg tdoeig £dpaong.

Napapstpikog urntodoylopog Kadi{nong nedilobokou.

5 y=10,0089x-0,4905

KaBiZnon (cm)

0 100 200 300 400 500 600 700
Tdon £8paonc(kPa)

Ewéva 35: Avdypappo mapapetpikod vworoyiopov ko0ilicsov ktipiov yio nedrhodoké B’=1,40m pe to
hoyiopké LoadCup.

Mivaxkag 20: ATOTEAECPATO TOPUUETPLKOD VTOLOYIGHOV KO oe®V KTIpiov Yo TEG1A000K6 B’=1,40m pe
70 Aoyiopiké LoadCup.

Mé00d0g Taon é6paong (kPa) Ka8ilnon (cm)
615 3,19
EhlaoTtikéc kabilnoeig 520 2,63
284 1,22
189 0,66
615 5
Ownperpkég kablnoseig 520 4,15
284 2,04
189 1,19
615 1,98
Burland & Burbidge 520 1,66
284 0,85
189 0,52
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>mv Ewoéva 36 Tapovstdlerar 0 TapapeTptkdc VTOAOYIGHOS TG kaBilnong yio Stdpopeg
TIWES QOPTIONG NG TAdKAG Kortdotpmong mdyovs 0,25m, mAdtovg B’=3,90m, urxovg
L’=9,30m xot BaBovg €dpaong D=4,45m. [ tnv mepinton ¢ KOTOOTPWONS TPOKLITEL
xaBiinon 0,99cm Yo AVOmTLGGONEVES TAGES £3POOTC TS TAENG TV Gesp=100kN/m?, émg
5,22cm Y10, GVOTTUGGOUEVES TAGELS E8poong TG TUENG TV Gesp=300kN/m?. T péyiom
avektn olkn kabilnon ion pe 10cm (Evpwkmdotkag 7) mpokOTTEL EMTPENOUEVT TACT 10T UE
6er=526kN/m?, ev® yio. kofilnom Scm 1 emTPETOUEVT TUGT LEIOVETAL OE Ger~289 kN/m?2. Ttov
[Tivoka 21 oavoypdeovial GUYKEVIPOTIKA Ol LTOAOYILOUEVES EANOCTIKEG KOl OLONUETPIKEG
kafilnoeig, omme kou ol kabilnoelg katd Burland kou Burbidge, yio 11g avtictoyeg tdoelg

£0paomc.

Napapetpikog urtoAoylopog Kabilnong KortooTpwong.

y=0,0211x-1,11

=
"]

KaBiZnon (cm)
&

[on T S R - = NI ¢ o]

0 200 400 600 800 1000
Taon €6paonc (kPa)

Ewéva 36: Avaypoppa mopapeTpikod vaworoyiopnot kadilnocemv vrooctadpov Yo kortéotpoen B’=3,90m
pe 10 Aoywopuko LoadCup.

Mivoxog 21: Awotehéopato TOPAPETPIKOD VTOAOYIGHOU KaO1loswv Yo kortéoTpmen B’=3,90m pe o
hoyiopké LoadCup.

M£00d0g Téaon £opaong (kPa) Kaf8ilnon (cm)
Elootikéc kaOlioerg 8579 1,83
526 1,05
Ownperpkés kodilnosg 8579 17
526 10
Burland & Burbidge 857,9 13,52
526 8,07

[To cvykekpéva Yo To KTiplo TG KATOGKEVOGTIKNG TOUNG KOl TIC OVTIGTOL(ES POPTICELS,
vroAoyicOnkav ot oAég kabilnoeig pe to Aoyopukd Settle3D, dmwg paiveror oV GUVEKELD.

To povtéro mov oyedbdotnke mepthappdvet pio ekokoen BdOovg 4,75m kot doeotdcemv 1010V
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L€ OVTEG TOL KTIPIOV GTO TOTOYPAPIKO SLAYPOLLLLO. TOV OTKOTEOOV HEAETNG. ZTOV TLOUEVA TNG
ekoKap1g TorofetnOnKe €30k oTp®don wdyovg 10cm pe pavopevo Bapog £60ptkod LAIKOD
y=20kN/m?, méve oty onoia Ho £5pacHovv to Ogpéda Tov KTIPiov Kot TOL VTOGTUOHOD.
[Tévte medhodokoi pnkovg 10,85-11,85m, dote vor KOAOTTOLV TO UAKOG TOL KTIPiOv,
tomofeTnONKOV GOUEOVO HE TNV KATOOKELOOTIKY] TOUN HE epapuolopevo @optio o610
védapog ico pe 284kPa. Na onueiwbetl 6t 6t0 mopdv cevaplo eEetaletor  mepimtwon
EMOVETIYWONG TNG EKOKAPNG UETA TNV KOTOOKELN Tng Oepeiimong kot Tov vrootadpov.
YVVETMG, EVOLAUESH TV TEFA0JOKMV ToToBeTNONKE emiywpa pe poptio 95kPa. Zinv 0éon tov
vrnootadpov mpootédnke emmAéov otpopo miyovg 20cm, mAGTOvS 160 pe TO TAATOG TNG
KOLTOGTPOOTC TOV VIOGTAOLOD Kat PatvOpevo Bapog edapikod vikov y=20kN/m?’. ‘Enetto,
EPAPUOCTNKE 1) KOITOGTPWST TAATOVG 3,9m Kot whyovg 0,25m pe poptio S0kPa. H kdroyn kot
T0 TPLoddoToto povtédo kot oamewkoviCovion otg Ewdveg 37, 38, aviictouyo, evd ta
ATOTEAEGULATO VTTOAOYIoLOV TV Kabilnoewv oty Ewdva 39. Yroroyiotnkav Aowmdv péytoteg
Kafinoelg e tééng tov 3,36m. O péytoteg kobinoelc mapovoidloviot 6tn debTepm Kot Tpitn
eOIM000KD, EVD YEVIKOTEPO TO VOTIOOVTIKO TUNUO TOL KTPIoL Topovcotdlel peyaidtepeg

kab1inoelg amd to PoPEOAVATOAKO.

Building Excavaticn

e
o :.o.o.o.
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Ewova 37: Karoyn povrélov vroroyiopot ko0iliocemv Tov KTipiov Kol Tov vwootadpod 610 AOYIGHIKG
Settle3D. H yoralio oxwaypdonon (Strip 1-5) amewoviler Tig TE61L000K0OVGS, 1] PTAE TO EMYONATO KOL
npdovn (Mat) Tnv KortéoTpoon.
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Ewova 38: Tprooraotato povréio oto omoio angtkovilovron 1 EKOKAQ, T0 Ogpéla, To ETYONOTE KOL TO

CTPAONUTO TAVO OTO 0TTOi0. £YIVE 1] E0paimon TV Oeperiov (Settle3D).

| Building Excavation |

Total Settlement
(em)

0.00
0.34
0.68
1.0z
1.36
1.70
z.04
z
z
3
3

max (stage):
max (all):

Ewéva 39: Amoteréopata vroroyiopov kofilncemv pe o Aoyiopiko Settle3D.

o 10 ocevaplo un emavermiymong, oAAG Evavil oLTAG, KOTAGKELNG LTOYEIOL YDPOL

otdOuevong, dnuovpyndnke poviélo oto Aoyiopikd Settle3D oto omoio oe Pdbog 4,75m

Tomo0eTONKe TAGKA ThyovS 25¢cm e PavOpEVO PBapog VAoV kotockevhg 25kN/m?. TTave

oe 0ovT TpaypotomomOnke edpaimon TV TESAOSOKAOV Kol TNG KOTOGTPMOONG TOV

vrootaduov oe PdBoc 4,50m. Ta option TOL AGKOHVTOL GTNV TPOKEEVT TTEPinT®ON lvart

189kPa and 11g medhodokovg, S0kPa and v xortdotpwon kat 6,25kPa and v vrokeipevn

mAdxa. Xty Ewova 42 answoviletar ) yopikn| katovou tov kafilnoemv Kot OTmg eoaiveTot

avapévovrol katilnoelg g 1aéng towv 1,20cm o11g yovieg Tov KTipiov Kot S10YKADGELS TG
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té&ng twv 0,20cm, o6to KEVIPIKO TUNWA TOV KTIpiov peTasd g 3™ kot 4" medthodokov. Ot
Kkadilnoelg etvan péca ota avekTd Opla Kot yio Toug 600 TOmovs Bepeiimong, ®GTOCO 1 avoyn
oe owykwon eivar pundevikn. T avtd 10 Adyo efetdotnke 1 mpocsOnkn VO emmAéov
edIM000KADV, KAOETOV OTIC NON VIAPYOLGES, OnMC Qaivetol oty Ewova 43. Xe avtq v
nepintwon mapatnpeitor avénon tov kobilncewv katd 0,30cm mepimov oe oyéon pe
TPONYOLUEVMGS. Anhadn ot avapevopeves kKabwlnoelg avépyovior o 1,47cm. Amd v AN
eMTLYYAVETOL UNOEVIGHOG TV dloyKdoewv. Epocov ot kabilnoeig sivarl pikpotepes tov Secm

Kot O&V TOPATNPOLVTOL SI0YKDGELS, TO GEVAPLO KATAOKEVNG VITOYEIOL YDPOL givatl EPIKTO.

Building Excavation
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Ewova 40: Katoyn povréhov vroroyiopot kafilieemv Tov KTipiov Kot ToOV vwootadpod 6to Loyicpiké
Settle3D ywa To 6evapro Tov voysiov. H yaralio oxraypaenon (Strip 1-5) aneikovilel Tic mE61L000K0VG, 1)
pie TV TAdKa Baong ko n Tpdovy (Mat) Tnv korté6TpOON.

PL] g
Joal

Ewéva 41: Tprooraotato povrého 610 0m0i0 0ELKOVICOVTOL 1] EKOKAQT, Ta Ogpélia Ko | TAdKa £dpaong
TOV OgpehMmv Y10 10 ogvaplo pe 1o véyeo (Settle3D).
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Building Excavation

Total Settlement
{cm)

-0.20
-0.08
.10
25
40
58
70
1
oo
18
30
umax (stage): 1.
max {all}:

o

FHH-OOOOO

Ewova 42: Anoteréoporo vroroyiopod Kadilineemv pe 10 Aoyiopkod Settle3D yio To oevapio pe To voyeto.

0]
a
= Building Excavation
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Ewéva 43: Katoyn povrérlov vrorloyiopod ko01i6e®v Tov KTIPiov Kol ToV VTo6TAOR0D 6T0 AOYIGHIKG
Settle3D ywo To oevdpro Tov vmoyesiov kol TV TPocONKn emmiéov kaOBeTv medAodokav. H yaralia
okwypdonon omewkoviler Tig mEGIA0d0K0VS, N dompn TNV wAGKE Pdong kor m mpdaowvny (Mat) Ty
KoOLT00oTpMON).



82

Ewova 44 Tprooraotato povréro 6to omoio amewkovifovrar n ekoka@n, To Ogpéia kol 1 TAGKA £dpacng
TOV Oguehimv Y10 TO0 6EVAPLO pE TO VTOYEL0 Ko pe TPooO KN emmAiov KAOETMV TEGIAOdOKAV (Settle3D).

Total Settlement
fem)

0.00
0.185
0.30
0.45
0.60
0.75
0.%0
1.08
1.z0
1.38
1.50
max (stage): 1.47 o
max (all): 1.47 o

Ewova 45: Anoteréopata vworoyicpov ko0iloemv pe 1o Loyispiko Settle3D yio To cevaplo pe 1o vréyelo
Ko pg TpooOnkn emariov KAOET®OV TEOIA0OOKAOV.

7. e TEYVIKOL £LEYYOL EVOTAOELNS EKCKAPDV

INo v KoTaoKeLT] TOV VITOCTOOUOD ATOUTEITOL EKOKOPT EMPAVELNS TOVAYYIOTOV {oMG LE
TIC doTdoelg g PAong Tov LIOSTUOUOD KOl TOV TOWY®MUAT®OV TOV. ZOUQOVOL HE TNV
KataokevaoTiky] Toun (Ewova 22) mpoPAénetal ekokopn O00TACE®V 01OV UE AVTEG TNG
Baong Tov KTipiov. ZUVETMOG, 1) OTOLTOVUEVT] EKOKAPT ival 0pHOoYDVIOV GYNIOTOS LE TEGGEPQ

TPOcWPLVA Tpavn| ekokaens. To Vyog Tovg Kupaivetor petalv 4,75m-5,25m, and v ehevBepn
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EMPAVELX TOV £0APOVE EMC TN 6TAOUN Beperimong Tov KTipiov katl Tov VTootadov. Ot KAicelg
TOV TPOVOV o TPETEL KAT™ avayKn vo elval TopaKaTaKOPLEES, AOY® TEPLOPIGUEVOD YDPOL
e&otiog TV opiov ToV 0KOTEGOL, TNG TOPOVGING TNG 0000 APNTAG GTO VOTIONVOTOAIKA KOt
TOV OLOPAOV KTIPI®V 6T0 VOTIOdVTIKE Kot fopetoavatoitkd. ['ia Tig Ipocmpivég eKokapEg etvat
amopoitnto va tpaypuatorombel Eeyyoc evotdbetag, pe faon tov omoio Ba mpotabovv puétpa

avTiotNpiEng, 6oL givor avoryKado.

7.1 AvaADoELS EVOTAOELNG EKCKAPDV

O éheyyog evotdBetlag mpaypatomombnke pe tn fondeia Tov Aoyiopuko Slide g etanpiog
RocScience. yw ta téooepa mpoavny ekokagng. To votiodvtikd mpavég pe HGyog 4,75m,
oLVOPEVEL Ie ToAvKatokia BepeMopévn oe ektipdpevo Babog 2,70m amd v emOAVELD TOV
dpoépov (Ewova 46). To Bébog Beperimong Tov dpopov ktipiov ektiundnke 01t givon mepinov
Im k&t amd TAdKa Tov vVToyeiov Tov. To Bopeloavatoilkd TPavES e VYOS 5,25m, cuVOPEVEL
pe molvkotolkio Ospelopévn oe Baboc 0,00m, T0 VOTIOAVATOAIKO TPAVES TOV OPOUOV LIE
péyloto VYOS 5,25m kot 10 PBOpEodVTIKO TPavEG HEYIGTOL VYous 5,25m, GLVOPEVEL e
owomed0  TAATOLG  7,5m. AVOALTIKO TO YEOUETPIKO YOPOKTINPIOTIKE TOV  TPOAVOV

napovctdlovrot otov [ivaxa 22.

MAAKA IZOTEIQY - EIZOﬁOY:O_iKUﬂQMH'Z:—-'5

[PANBH KAIEHT APOMOY.

3801 i

MAAKA YNOTEIOY =15 =R

R

Ewéva 46: Topn Osperioong 6popng otkodopng mpog to votiodutikd (Xatlnydyog, 2023)
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Iivoxog 22: T'e@PETPIKA YOPIKTNPIOTIKA TPUVAOV EKCKOUPNC.

Opvypa Meprypaon “Yyog | Khion BdBog Oeperioong ®optio 6popov Zynpnotiopoi
(m) © opopov KTIpiov/dpopov
KTIpiov/dpépov (m) (KN/m?)

Boépero-Avtikd mpavég 5,25 90 - - S1-W1
Bépero-Avatolko mpaveg 5,52 90 0,00 120 S1-W1
NOTL0-AVOTOAKO TPOVES 5,25 90 0,00 30 S1-Wl1

Spopov
NoT10-AvTikd Tpovég 4,75 90 2,70 120 SI-W1

Ot exokapég eElEyxOnkav yio kokhkég empdveleg Bpavong pe tig nebddovg Bishop ko
Janbu corrected, yio mepintwon actpdyylotov cuvOnK®V Kol yopic cecpkn emapoven,
AOY® TOV TPOSWPIVOD YapaKTHPa TovS. EmmpdcOeta, yio o votiovatoAkd tpavég Tov dpopov
Bewpnnke @optio KvkKAopopiag oe andotacn 3m omd TN oTéYn ToL TPAVOLS, HeYEBOLG
P=30kN/m? yi0. éva. 10 GLVTPNTIKO GEVAPIO KOl Y10 TO. POPELOAVATOMKE KOl VOTIOSVTIKG.
npovn o€ andotact 0,5m amd g oTéYn TOVG, TO POPTIO T®V OUOPWOV OIKOJOUMDV, HeYEDOLC
P=120kN/m?. To @optio tov duopav otkodopdv vroroyiotnke wg 20kN/m? mepimov avd
OpoPo, 0TS BepnOnke Kot 0md TOV apUOOI0 HEAETNTY) GTNV HEAETN Y10 TO GUYKEKPUEVO €PYO.
Emiong, to Yyog tov Tpoavdv Yoo TNV avaALGT 0plaKg 1I60pPOTiaG OpicTnKE ®G 1 0mdGTAoN
g Oepeiiowong Tov oyedlalopevoy KTpiov amd TNV EMPAVEID EQPUPUOYNG TOV OLOPOV
eoptiwv, niadr| amod Ta fadn Osperioong Tov SmAovdv 0tkodopdv kat amd To Pdbog £dpaocng
TOV OPOUOV. XVVETMG, TO POPELOOVATOMKO TPOAVES KOl TO TPAVEG TOL dPOUOL EXOVV VYOG
5,25m, kaBhg o1 emedveleg £dpaons TOV GopTiV Vol ETIPAVEINKES, EVO TO VOTIOOVTIKO
TpaveS Exel BYog 2,05m, S10TL 1| EMPAVELN £OPACTS TOV POPTIOV TNG OPOPNS OKOOOUNG Elvart
oe PéBog 2,70m. Xtic Ewoveg 47, 48, 49, 50 ansikovilovtol ot avTmpos®TEVTIKEG SLUTOUES
TOV TPAVAV EKGKAPNG Kot otov [Tivaka 23 tapovctdlovtol CLYKEVTIPMOTIKA TO. ATOTEAECLLATOL
TOV AVIAVGEWDV OPLOKTG 1IG0PPOTIOS TOGO LE TNV EPAPUOYT TWV LITAPYOVTIOV POPTIOYV, OGO Kol

YOPic avTd.

ZOUQOVO [LE TO, OTOTEAEGLLOTA TOV OVOADICEDY EVOTADEWNG OTIS ML HEPOLVG £EETALOUEVEC
KAOETEC EKOKAPES KOl OGOV APOPA OTIG AVAADGELS YWPIG TOV EPAPUOYN POPTIMV, Tapatnpeital
0Tl uovo 1o votodvTikd mpavég evotabel. To Popelodvutikd mpaveg €xel 10100G GLVTEAECTEG
ACGQOAEING KOl GTIC SVO TEPIMTAOCELG EQAPLOYNG KL L1 TV QOPTIOV, AdY® TG andoTAGTG TOV
epapprolopevov poptiov amd T oTtéyn Tov TPavovs. To fOPEIOAVATOAKS KOl VOTIOAVATOAIKO
mpaveég  yapoktnpilovtar  omd Tovg 1010Vg  ovvieheotég  efoutiag TG oplovTiag

OTPOUATOYPOPIOS KOl TOV OLOI®V YEOUETPIKMVY YOUPUKTIPIOTIKOV TV EKCKAPDV.
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Ooov apopd 0TI TPAYLATIKEG GUVONKES, KOl GUUTEPIAAUPOVOUEVOL TV EQAPLOLOLEV®V
QOPTi®MV, TPOKVTTEL OTL TO EMPAVEKO apuddes otpopa S1 mdyovg 4,20-3,60m, to omolo
hoppaver ) pé€yto T TEYOLS aVOTOAMKE AOY® TG KAIGNG TOV dpdov, dev vrootnpilet
KaOetn exokoEn. Actoyio TapoINPEiTAL, KOl OTIS TECGEPLS TEPUTTDOCEL;, OTO EMUPOVEINKO
oTpOa, VO 610 Babdtepo otpdpa W1 dev evromileton kdmota empdvela oAcOnong, eEattiog
TNG GLVEKTIKOTNTOG TOV. XTO VOTIOOVTIKO OPLYLM, OPIGUEVES EMPAVELEG OAMGONONG PaiveTon
va dwomepvodv gddytota kol to otpopo W1, ®otdco yopaxtnpilovial amd cvvieAeoTES
ac@oleiog peyaddtepovg e povadoc. Emiong, va avagepbel 0Tt yio o fopelodutind mpavég
TPOKVTTTOLVV 10101 GUVTEALEGTES ACPUAEING OTIC TEPMTMGELS EPOPLOYNG KOL U1 TOL POPTIOVL TNG
O1KOO0OUNG, TOOVOV AOY® TNG ATOGTAGNS TOV POPTIOL Amd TN GTEYN TNG EKCKAPNS, CALA Kot
TOV HKPoL oyeTIKA BdBovg tg. Ta amoteléopato TV avaAdcE®Y EVoTAdENG TapoLGLalovTat

avaivtikotepa oto [apdptmua E.

ivaxkag 23: ATotedéopnoto avaiveng EvoTadELNS TPAVAY EKOCKAPNC.

FS yopig FS pe vnapyovra
Opoypa Meprypapn “Yyog Khion | vmépyovre @opria QopTia

(m) ®) Bishop Janbu Bishop Janbu

cor. cor.
1 Bopeio-Avtid mpavig 5,25 90 0,596 0,716 0,596 0,716
2 Bopeto-Avatoikd mpavig 5,52 90 0,514 0,637 0,389 0,374
3 NOTI0-AVOTOAKO TPOVES 5,25 90 0,514 0,637 0,514 0,637

dpduov
4 Noto-Avtid npavég 2,05 90 2,59 2,68 0,976 0,965
_ 120kN/m2

Method Name
Bishop simplified

Janbu corrected

Strength Water

Hu T
Type Surface s

Mahr- Water | Automatically
Coulomb i i Surface | Calculated

Undrained Constant| None

Undrained Constant| None

Ewkéva 47: Avarvon gvotdfeiag opdyportog 1 pe 1o Loyropko Slide.



120kN/m2

Method Name
Bishop simplified | 0.389
Janbu corrected

Type
m3)
4 =2 162 183 Mohr- 81 |375 WaTer | ostom | 1
Coulomb
W1 Undrained Constant

Undrained Constant

| 4
1

Ewova 48: Avdivoen gvotdBgiog opiypartog 2 pe 10 Aoyiopiko Slide.

: — B0 k= [

Method Name

Bishop simplified

Janbu corrected

Strength i i Water

Type surface | U TyPe

Mahr- Water |Automatically
Coulomb ) ) Surface | Calculsted

Undrained Constant | None

Undrained Constant | None

Ewéva 49:Avaivon gvotadsiog opvypatos 3 pe to hoyiopiko Slide.
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120kN/m2 -

Method Name
Bishop simplified
Janbu corrected

Strength

T Hu Type

Maohr- Automatically
Coulomb i i Calculated

Undrained Constant

Undrained Constant

Ewova 50: Avdivoen gvotdBsiog opoypotog 4 pe 1o Aoyiopiko Slide.
7.2 EEeTtalopeva péTpa avtiotping

Me Bdon 1o amoteAécpota TOV OvVOADGE®V €VOTAOEC, cLumEpAivETal TG Eivat
ATOPOITNTN N AVTIGTAPLEN TOV TPAVOV EKCKAPNG 1 1 LEI®MON TNG KAIONG TG EKOKOENG OTIG
TEPMTOGELS OV givat duvatd. H peiwon g kAiong Ba epappochel oto otpopa S1 kot givan
EPIKT ©TO Opvypo emt TG 0000 ApnThg Kot oT0 POpelodvTikd Opvypa, AOY® TOL
TEPLOPICUEVOL SABEGIHUOV YDPOL OTIS VITOAOEG TAEVPES TOV oKomeédov. Emopévac, yio ta
Boperoavatoikd Kot VOTIOOLTIKA opvypata eEetaletal avtiompién e MUKV Guototyio
HKPOTAGGAA®Y. Ol KPOTAGGOAOL GTO BOPEIONVOTOAKE KOl VOTIOOLTIKA O AglTovpynGouV
KOl MG TOGGOAOIAPPAY IO TAEVPIKNG GTNPIENG Kot Bo cLUVOEOVTOL LE KEPOUAOJEGIO GE EMAPT
pe to otoryelo Oepedimong TtV OHOpPOV KTPIOV OOTE va TOPAALPOLV EVIEXOUEVES
TOPALOPPDOCELS. AKOUA, KATO TIS avaAivoelg epapuoletar d1agovikny omdoTaoN TAGGAAW®Y
TETOL0L MOTE VO, VITAPYEL IKOVO KEVO PETAED TOV TOGGAAMY, TPOKELEVOL VO NV EUTOIIGTEL N
pon TV LIOYEW®V VOAT®V Kol TOTKA cLpPel Gvodog g vroyewg otabung, n omoio Oa

UTOPOLGE V. 00N YNOEL G€ Pavopeva Kodiloewv Ady® vdpooTEPEOTOINONG.

H dwotacioldoynon tov pukpomaccdrov Eywve pe ) Pondeio tov Aoyiopikaov Slide kou
RSPile tng etaupiag RocScience. Zto Aoyiopikd RSPile oyedidomnkay ot pikpondssaiot mov
avaypaeovtor otov I[livaka 24. Ot cvykekpipévol TAoGoAol GyedtdotnKkay e Péorn Tovg
TOGGAAOVG OV €MEAEEE EUTMEIPIKA O UEAETNTAG VO YPNOLUOTOMGEL OTN UEAETN) TOVL. XTNV
OLVEYELWN, Ol TAGOAAOL YpNOILOTOMONKAV Yoo TNV AvTIGTHPEN TOV TPOVAOV GTO AOYIOUIKO

Slide, 6mov Kot TPOYUATOTOMONKE TOPUUETPIKOG VITOAOYIGHOS TOV GUVIEAEGTMOV OGPOUAELNG
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ovuemva pe Tig pebodovg Bishop kan Janbu corrected. Xtic avaAidoeig mov tapatifevion otov
[Tivaxa 24, epapuodcTnKe d10EOVIKT ATOCTACT] TAGGAA®Y 1m Kot pikog Taccdiov 9,25m yio

10 Bopetoavatoikd TPavES Kat 5,25m Y10 T0 VOTIOSVTIKO TPaVES.

ivaxkag 24: XapoKTNPLoTIKG PIKPOTAGSHA®MV TOV oxedtdotnkav 610 Aoyiopuiké RSPile ko cvvreheotég
00QuAEing KOTA TNV EQAPROYT] TOVS 6TO POPELOUVATOMKO KOL VOTIOOVTIKO TPOVES e S1o&oviky andoTacn
1m kot pfiKog Tacodiov 9,25m kot 5,25m ye Ta 600 Tpavy avrictoryo.

Awtopn Tomog BdOog | MMiarog | Metatd- | Awwtpntiky] | Boperoavatorikéd NoTi00vT1K6
naccdiov | I-BEAM (mm) (mm) mion avtoyn (kN) TPUVES TPUVES
(mm) (ecm) @ @ FS FS FS FS
Bishop | Janbu | Bishop Janbu
S130X15 127 76 1,56 260 1,257 1,128 1,266 1,205
S150X26 152 91 1,56 278 1,291 1,169 1,266 1,205
WI100X19 106 103 1,56 281 1,287 1,175 1,266 1,205
250 WI130X24 127 127 1,57 305 1,291 1,223 1,265 1,205
WI150X22 152 152 1,57 311 1,290 1,234 1,265 1,205
WI150X24 160 102 1,56 288 1,292 1,195 1,266 1,205
180 S130X15 127 76 1.55 159 1,019 0,932 1,127 1,082
WI100X19 106 103 1.56 192 1,103 0,999 1,126 1,081

M Méyiot opildvtio petotdmion noccsdrov, @ Méyiotn Stotuntiky ovioyn Taccalov Kot Tov dEova X X.

Ot piKpomdoocalotl Tov oyedIoTNKAY Elval omd VOTAMOUEVO OKVPASEU KL LE OTAIGUO
o10epoPepya Tomov [-BEAM Canadian Steel. Xtnv EALGSa ot avtioTtot ol pikpondocaiot sivot
tonov HEA. Zrov Ilivoka 25 avagépovtor ot opiopévor thmor moccdiwv HEA kol ot
dwotdoelg tovg. Ot mdcoaror HEA 100 xor HEA 120 givon ovtol mov ypnoipomotodvon
ocvvnBwg og Tapopoieg teputtwoels. 'Etotl pe fdon avtov tov Iivaxa 25, éywve aviiotoiyion
tov taccdlov HEA pe toug macodrovg [-BEAM kot mo cuykekpipéva €ywve avtiotoiyion
tov toccdAov HEA 100 pe tov @180 W100X19 kou tov HEA 120 pe tov @250 W130X24.
I avtobHg ToVG VO THTOVE TAGGAAMY TPAYUATOTOWONKAV TEPOUTEP® SOKIUES GTO AOYIGUIKO
Slide, dote va emieyBel 0 KATAAANAOC oTNV TPOKEWEVN TEPIMT®OOT, KOODG KOl Yoo va
kaBopiotel n d1aEovikn andoTacT TOV TOccAAwV. Me BAon To amoTEAEGHATE TV OOKIUMV
(ITivaxag 26) kataAinidtepog eaivetor va givarl o pikpondocaiog @250 W130X24 (Ewdva
51), yu v avtiot)piEn TV ekoKae®Vv ot B€om Tov £pyov. I'a to Popetoavatoikd OpvyL
npoteivetal dStaEovikn amodotaon 1,5m, evd yia 10 VOTIOOVTIKO OpLYL TPOTEIVETOL SLOEOVIKN

andoTaomn 2m.

Mivaxkag 25: Xapoaktnprotikd taccdimv Tomov HEA (AIAITPOMETAA A.E.)

Aokég | Bapog Awotaoelg (mm) Awropn
HEA | (kg/m) [ BgBoc | Midrog | (cm?)
100 16,7 96 100 21,2
120 19,9 114 120 25,3
140 24,7 133 140 314
160 30,4 152 160 38,8
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Ilivoxog 26: Amotehéopata €06TAOELOG YO TOVG dVO TEMKOVG TOTOVS TUGOAAMV KOL Y0 OLAQPOPES
owaovikég amooTAGELC

Tomog Tomog Awéovikn | Bopgroavoatoriké mpavég | NoTiodvTIKO Tpaveg
”“f{;‘:"" 7;(1;612‘21810 A"‘;‘;f)“"" FS Bishop | FS Janbu FS FS Janbu
Bishop

1 1,103 0,999 1,126 1,081
HEA ®180 1,5 0,939 0,855 0,999 0,969
100 W 100X19 2 0,848 0,771 0,933 0,910
2,5 - - 0,891 0,873
1 1,291 1,223 1,265 1,205
HEA D250 1,5 1,107 1,018 1,098 1,057
120 W 130X24 2 0,996 0,901 1,009 0,979
2,5 - - 0,955 0,930

Avapopikd e To dpuypa ent TG 0000 ApNTiG, £ytve HEAETN EEXMPLOTA Yol TO OVOTOAMKO
Kot OLTIKO TUNUO TOV, £EULTIOG TNG OLUPOPETIKNG OMOGTACTG TOVG amd To TELoOPOWIO, 1| oToio
etvar 1,3m ywo 10 duTikd TUUa Kot 3,6m yia to ovatolkd. H dtapopd avti meplopilet tov
OLBECIUO YDPO EKOKAPNG OTO SLTIKO TUNUA, HE amOTEAECHA 1 UEYLOTN duvath KAIoT Tov
pmopet va £xel  exokoen va givar 4:1 (72°), yio 1o TpdTo 4m €KGKOPNG, TOL AVOLEVETOL VL
ouvavtn et To appddeg otpodpa S1. o v KAon avTh TPOKVTTOVY GUVTEAECTES AGPAAELNG
katd Bishop kot katd Janbu ot omoiol dev emapkoHV yio TNV EVOTAOEI AVTOD TOL TUNUOTOG
TOV TPAVOVS, KaTd TV £Qapuroyn tov Evpokdowd 7. Zuvenmg otV TPOKEEVT TEPIMTOOT,
eKTOC amd ekoKaEN TOL TPOvoLS pe kiion 4:1, epappocTNKOV Kol UIKPOTACCAAOL. XTOV
[Tivoxka 27, avaypdeovtal Ta amoteAécpato VGTAOENG KATE TV EQUPLOYN IMKPOTOGGAAMDY
Kol pe Paon avtd kataAAnAdtepog @aiveton va givor o @250 W130X24, pe dwéovikn
andotaon 2,5m ko pkog L=9.25m. Avtifeta, 610 avatolMkd TUne Tov Tpovong £l TG 000V
Apntig N péyrot KAlon mov pmopet va epappoctel etvan 2:1 (63°) yia ta tpdta 4m eKoKaOnc,
TOV OVaPLEVETOL VO cLVovTN Ot To appddes otpopa S1, n omoia emapkel yio v evoTABEL TOL.
Télog, ot0 Popelodvtikd mpaveég M dwbéoiun amdoTaoN Yoo TNV EQOPUOYN KAMoNg oty
exokaen elval mepimov Sm. H andotaon avth eivor vrepapket Kol £T01 eEETACTNKE EKOKOAPT
pe kiion 4:1 yio 1o mpodTo 4,20m eKoKOENG, TOV OVOUEVETOL VO cuvavTNOel TO AUUMOES
otpope S1. Mg ooty v KAMon Katd TV avaAvoT €VOTAOES TPOKVLITOVY GUVTEAECGTEG

aceareiog katd Bishop 1,03 ko katd Janbu 1,12.

Ytov [livaka 28, mapovstdlovtol CUYKEVIPOTIKA To KOTOAANAOTEPO LETPO OVTIGTHPIENG
v to. téocepa opvypato kot oto [opdpmmuo ET mapovcsidlovior avoAivTikd oo To
OTOTEAECUOTO TOV OVOADGE®Y TTOL £YVOV YL TOV TPOGOOPIGHO TovG. Xanv Ewova 51

amewovileton 1 daToun tov e€etaldpevon pikportacsdiov kKo otig Ewoveg 52, 53, 54, 55, 56



90

01 O10.TOLEG TV TECCAPMV OPLYUAT®V LLE TNV EPOPUOYT TOV LETP®V ovTICTNPIENS. TéNOG, OTIg

Ewdvec 57 kot 58 mapovoidlovron ot e£gTaldpeves S10TaEES avTIGTNPIENG GE TOWT KO KATOWY.

Hivaxkag 27: AToteléopnata EVoTAOELNG YIO TO VOTIOAVATOMKO TPOVES €L TNG 0000 ApnTi|G.

Mpavég Apopov | Métpa avrietipiEng | Kihion | Awéoviki) Anéctacn (m) FS Bishop FS Janbu
Méywotn duvoti) 4:1 - 0,895 0,887
KAMon Tpavovg
Kkion mpavovg + 1 1,61 2,43
D250 4:1 2 1,55 1,76
AvTiKO W 130X24 2.5 1,49 1,62
T 3 1,45 1,51
Kkion wpavovg + 1 1,59 2
D180 4:1 2 1,49 1,52
W 100X19 2,5 1,44 1,42
3 1,39 1,34
AvoTolké Méywotn duvoti) 2:1 - 1,04 1,02
Tmpo KMon Tpavovg

o
9-
o-
o
o-
W130x24
v
8- | X'
0 ]
. : , S :
-200 100 0 100 200

Ewéva 51: Avatopn) pikportacsdiov ®@250mm W130X24.
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Opvypa

Mpavég

“Yyog
TPOVOvS (M)

Temkd Métpa Aviioipiéng

FS
Bishop

FS
Janbu

Bopeiodvtikd

5,25

Exokoen pe kiion 4:1, yio ta
mpoTo 4,2m.

1,034

1,124

Bopeloavatoikd

5,25

KéOetn exokapmn pe
pkporaccdiovg tomov HEA 120
pMKovs 9,25m kot StaEovikn
arootaon 1,5m, mov fa cuvdéovtat
[e KEQUAOOEGLO.

1,106

1,020

Notoavatorkd

5,25

370 AVOTOAMKO TUN O EKOKOEN LE
KAion 2:1, ywo to. TpdTO 4m, Ko
670 dVLTIKO ekokap1 pe KAion 4:1,
Yo T0 TP®OTO, 4m, Kol EPOPUOYN
pikporoocdiwv tonov HEA 120,
PMKovs 9,25m ko dtaEoviky
aroctaon 2,5m, wov fa cuvdEovtat
Le KEQOUAOOEGLO.

1,036

1,025

Notiodvtikd

4,75

Ké0Oetn exokapn pe
pikporacodiovg tomov HEA 120,
pUAKovg 5,25m Kot S10EoVIKNI
amocTacn 2m, Tov Ho cuvdéovTol
HE KEPOAODEGLO.

1,009

0,979

25
Al

120.00 kN/m2

18| Material

Method Name
Bishop simplified

Janbu corrected

Unit

Nome Weighl}(kNl

Sat. Unit

Weight (kN/

T
m3) P

Hu Type

51

Mohr-

18.3
Coulomb

Automatically
Caleulated

w1

Undrained

Constant

R1

Constant

Undrained

Ewéva 52: Avaivon gvotdfeiag opdypoatog 1 pe to

ovTioTipgne.

royiopmké Slide ko pe gpappoyn TV péTpov
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p 120.00 kNim2
=]
o]
o
a7 l
9|
o
[ Bishop
g simplified
’ Ground
=n Batter Type
i Type Values
] Calculate
h Fassive Meximum from | Axialand
. [Method B) Slide2 | Lateral
i model
Rl Unit =
aly " Sat. Unit
= weignt | "o | Strengtn water [, roo
] (kNS (m3) Type Surface
: m3)
- Mohr- Water
: 162 183 Coulomb Surface | U5
_*9_- 07 Undrained Constant [ None
- EE 28 Undrained | 300 Constant| None of o] o
D R e T B e S T T
20 -17.5 15 125 -10 7.5 5 25 0

Ewova 53: Avahlvon evotaBeiog opdypatog 2 pe 1o Aoyiopikd Slide wor pe epoppoyn TV péTpov
ovTioTpéne.

30.00 kNim2

Method Name

Bishop simplified

Janbu corrected

Material
Name

T

3

% SN
! :«—IF

[,

l

Strength
Type

Water
Surface

Hu Type

Mohr-
Coulomb

Water
Surface

Automatically
Calculated

Undrained

Constant

None

Undrained

Constant

MNone

Ewéva 54: Avaivon gvotafsi0g avotoitkod Tupatog opiypetog 3 pe 1o Aoyiopko Slide kot pe epappoyn
TOV PETPOV avTioTpiéne.



o
- — pe— 20.00 EN/m2
| ] =
+ v g
o-
.
o
0]
@ Method Name
] Bishop simplified
] Janbu corrected
=]
; Calculate -
] from Slide2 Ai‘a':;:ld
] model
-
o
i Hu T
: s ype
7 Mohr- Water | Automatically
] Coulomb Surface | Calculated
E.'- Undrained Constant| None
: | R1 228 Undrained 300 Constant| None 1] |
B P S O T I T S B R B N T T T T
-20 175 15 125 -10 7.5 5 2.5 0
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Ewova 55: Avadivon gvotd0eiog ovTikoD Tupatog opvypatog 3 pe to Aoyiopikod Slide kol pe epappoyn

TOV PETPOV aviioTPiEns.

120.00kN/m2

ﬂ

8ishop simplified

Janbu corrected

| . . Ground
| Soil Soil Batter and .
Support Force | Plane | . . Slope and | Resistance
Nome | Cotor| Tyme [ o ing | Displacement ( Displacement | - Ground F
Spee Trae (mm) Slpe [ ooneT
Modifiers
Passive Calculate
Support ) ) from | Axial and
@] i . rspile| (Method 2 Maximum 25 w2 Corena
5
model
Sat. =
Unit | e
Material ‘Weight . Strength | Cohesion | Phi | Cohesion | Water Phi b
] Calor Wei Hu Ty Ru
B Name iy | YR Crype [ Cea) |wem)| Tyme | surface 0= (deg) | Y
=7 m3) m3)
Mohr- ‘Water | Automatically
s1 D 162 183 Coulomb 81 375 Surface| Calculated o o
i wl 207 Undrained 300 Constant| None o o L]
| R1 228 Undrained 300 Constant| None o o L]
B e T D T T L T T T T
0 2 4 (-] k) 10 12 14 16 18 20

Ewkéva 56: Avdivon gvotdBeiag opdypotos 4 pe 1o Aoyiopiké Slide ko pe gpappoyn tov pérpav

ovTioTipgne.
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W

\ rléE&}MOBEZMOI B=0,40m
1=0,60m 416 G12/10cm

A 'H e I -
\KEQANOAEEIMOZ B=0,40m AP

.- -3.60

e s — e

" — e

------------------------

--- -10.80

- —_ Stpwpa R1—

YNOMNHMA

ITPQMA F1: Texvntéc emywoelc e apupoXaALK®WSN cUOTAoN Kol TEPLEXOUEVA
ouykplpata kot Sidonapta Opalopata acBECTITIKAG KOl YapLTIKAG TIPoEAEUONS
(kataTagn katd USCS: GP-SP).

2TPQOQMA S1: Kaotavh éwg tebpokdatavn, eEhadpd uypr, MUKV apyAotAL®ENS
— { QP0G £wC appwdng apyAoiAlg, XxanAng mAaoTikoTnTag HE EUdov| UTIOAELUUATLKA
. Soun ano tnv anocaBpwon tou oxlotoABikou umoBabpou

(katdragn kotd USCS: SC-CL).

ITPQMA W1: KaotavépuBpog éwg TedbpokdoTtavoe, Eviova anocaBpwuévos,
] oEE1dWHEVOG KO KUTAKEPUATLOMEVOS ABNVaiKOS ZX10TOAB0¢ — MeTtaappitng,
ebadonownpévog pekata Béoelg popdr IAUWEOUG ARLUOU HE CUYKPLLOTO KL UYL
1 uéAn Tou uTOBAEBPOL pE GUAAWLEN UNOAEIPATIKY SouN
(katdragn kotd USCS: SM, GSI=15-25).

— — ZTPOQMA R1: Mehavéic éwc pehavotpedpog acBevic ABnvaikdc IxtotoAog,
— | évtova anooaBpwpévog KOl KATAKEPUATIOUEVOC, LE duAWEN Sopn.

Ewova 57: T'eoteyviki Topn oyxedtoopod péTpav avrietipiéne.
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KEDAAOAEIMOT B=0,40m |
1=0,60m 416 B12/10cm

®
MIKPOMALEANDI D250

HEA 120, L=5,25m, 5=2,0m> 7 ,
BL gk A sy, e ekt o

MIKPORAZFAAOI D250

N

I 1 |
MIKPOMASIAAOI 1250 |
T HEA 120, L=9,25m, $=2,5m ®

KE@AAOAEIMOX B=0,40m OAOL APHTHEI nNA.8.00M.

|
1=0,60m 4016 ®12/10cm ;!

il

Ewova 58: Katoyn egetalopevov pétpov avrietipiéng.

8. Kafiwlnoeg opopmv KTiplov A0y® TTt®Oong vopo@opov
opilovta

‘Eva. axdpo yeoteyvikd TpoPAnUo Tov avoAdinke oty mopovco SUTAMUATIKY gival 1
EMIOPOON TNG TTMOGNG TOV VOPOPOpov opilovta ota dpopa ktiplo. H ntdon tov vdpopodpov
elval  EMTOKTIKY, OOCTE VO UTOPECOVY VO TPOYUOTOTOMOOOV Ol E€KOKOQES Kot Ot
KOTOOKELAOTIKEG epyocieg Yo T OBepelioon Tov ktpiov (ktipro B) oto Bébog twv 4,75m,
YOPIic TNV €16poN VOATOV. Vven®S, KabioTatal avaykaio 1 GvTANGT TOL VIOYEIOV VEPOL, £1G
o0tov 1 otdbun Tov PTdoel o Pabog ToVAdyIGTOV 4,75M GTOV YDOPO NG EKCKAPNS. AvTi 1M
petafoAn g otdfunc o dapopomomcel 1o evtaTikd medio kot eivon wHavO TPOKAAESEL
TOPALOPPDCELS OTIS 0N VILAPYOVGES YEITOVIKES KOTAOKEVES. [0 cuykekpiuéva, peretnonke
1N enidpacn avtig g petafoing oto ktiplo mov Ppicketar fopeloavatorkd tov ktipiov B. To
KTipro avto (ktipro A) ypnler peréng e€outiog g emeavelokng Bepelioong tov ota 0,00m
KOl TOV UEYAAOL TAYOLS, TOL E€MOEKTIKOD oe kabilnoelg otpopatog S1, kdto ond avtd.
Melém yua to Ktiplo mov Ppicketar votiodutikd Tov kTipiov B, dev mpaypatonombnke, Kabmg

T0 TTAY0G TOL GTPONATOS ST KAT® amd avTd gival TOAD pukpo.

H enidpaon g mtdomng tov vdpopdpov opilovta peretnOnke pe 10 Aoyiopkd Settle3D g
etaipiog RocScience. Xe avtd onpiovpyndnke LoviEAO TOALOTADY YPOVIK®OV GTASI®V amd T
OTLYUY] KOTOGKELG TOV KTIPiov A £mg Ko 16 epimov ypdvia HETE TNV KATACKEVT TOV KTIPIov

B. Z10 mp®dT0 016010 (0 Unveg) yiveton ekoka@r] tov ktipiov A, fabovg 1,5m ko elcaywyn
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@optiov 120kPa otov mubuéva g ekokaens, He Tov vopoPopo opilovta vo Ppioketor o
BaBogc 1,60m ko t1g queoeg kahlnoelg va ioovvton pe 3,6cm. To dgvtepo 6TAd10 petd amd 600
PAVeS elvat 1o 6Td10 KaTd To 010i0 £X0vV 0AOKANPwOEl o1 kaBinoelg A0y GTEpEOTOINGNG
Kot 1) GLVOAKY KaBilnon mov €xel vmootel TALOV To VITESAPOG avépyetot o€ 7,4cm (Eucova 59).
Koatd to tpito otdoo (601 unveg) mpaypotomotleitol Ttdon g oTtdlung tov vopoPOHPOv
opilovta og PdBoc 4,45m ko yiveral 1 ekokar Tov KTipiov B. Xto tétapto otddio (602 punveg)
epappoletoar goptio 284kPa  otov mubuéva tng ekokagng tov ktpiov B. O vdpopdpog
opifovtag emoTpéel 610 0PYKO TOL VYog, dnAadn ota 1,60m KAt amd TV EMPAVELD TOV
dpopov, 6to mEumTo otddo (603 unveg) kot oto £kto otAd10 (800 pnvec), onAadr mepimov 200
UVES UETA TN TTMOOT TOL VOPOPOPoL opilovta, ot kadinoelg Exovv avérBel ota 7,59cm
(Ewdva 60). Avtd onuaiver 01t Tpoxkindnke kabilnon g 1aénc tov 0,20cm e&ottiog g
TTOONG TOL VOPOoPOPoV opilovta. H kabilnon avtn eivor modd pikpn kot 6V avopUEVETOL VO
TPOKOAEGEL TpoPfANLaTa 6T0 KTiplo A. Xto didypappa g Ewovag 61 ansikovileton | mopeia

TV kadilnocewv pe to ypdvo kot oto [apdotnpa A tapatiBeviot avoAvTiKd To ATOTEAEGLOTA.

Total Settlement
{om)

-3.80
-Z.65
-1.50
-0.35§

0.80

S s W
-
o

max (stage): 7.4 o
nax (all): 7.61

)

Total Settlement

nax (stage): 7.59 @
uax (all): 7.61 @

5 e T . Jrr— T~ . o T SRR B . - Y

Ewévo 60: Kadilinoeig 800 pijveg petd tqv KOTOGKELY] TOL KTIpiov A, A6y ATOGNG TOV VIPOPOPOV
opilovta.



97

E€eALEn kabwWnoswv ktplou A

—————a

~
%]

~J

KabiZnon (cm)
= i o
= oW aoun

w
3]

0 200 400 600 800 1000
Xpovoc (months)

Ewéva 61: Avdypappo arxetkovieng mopeios kadilioemv tov ktipiov A. To kékkKivo mhaiclo mepifdirer To
TR THS KOPTOANG TOV amelkovileTtan Aentopepéotepa oty Ewkéva 62.
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Ewévo 62: Tpipo kepading g mopeiog Tov Kailoeov kTipiov A, mov weprefaileTor 6T0 KOKKIVO
mhaicwo otnv Ewkova 61.

9. Yvunepdopata

H mopovoco durhopotiky epyacio e€etaler ™ Oepedioon entadpo@ov KTipiov Ko
vrootafpov Tov AEAAHE kot v avtiotpiEn TV tpoPAETOUEVOV EKOKAPDV, €Tl TG 000D
Apntg 50, oto ITaykpdati, Afpov ABnvaiov. Zopemva pe to amoTeAECUATO TOV EPYACIOV
eSOV KOl EPYAGTIPLOKMY OOKIUMY TOL TPOLYHOTOTOONKAY, TO LIESAUPOG CLVIGTOTOL KLPIMG
amd UKV aPYIAOTAVMON QUUO, YOUNANG TAACTIKOTNTOGC, LE ELPOVT VITOAEYLLOTIKY] SOUT OO
™MV omocdfpwon Tov oyloToAbukov vroPdbpov (otpodpa S1), vrokeipevo €d0POTOMNUEVO
yoppit (otpopo W1) ko Babdtepa peravoteppo achevy ABnvaikd Xyiotorbo, évrova
OmOGOOP®UEVO, KOTOKEPUATIGUEVO, HE QLAA®ON doun (otpopo RI1). Emgaveloxd

oLVAVTOVTOL TEYVNTEG Mol whyovg 1,00m, evd mn otdBun tov VITOYEIOL VIPOPOPOL
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opilovta Bpioketan o€ faBog 3,10m and g otdbun ™ yedtpnong (1,60m amd ™ otabun Tov
opopov). I'evikd, n oTpopatoypo@ics TOL VIEGAPOVS EKTIHATOL TG £lvol oplOvTia Kot Ot
oynuotiopot yopakmpifovrar wg vroieppotikd £daen. o avtd 10 Adyo, ota deiyparto
EKTEAEGTIKAY OLEG O SUVATEG EPYOOSTNPLUKES OOKIUES, TOCO Y1 EAPIKE, OGO Kot Yio Bpoydon

VMKA.

Avapopikd pe ) Oepeloon, efetdotnke 1 ypon TESAOGOKOV Yo TO KTIPlOo Kot
KOLTOGTPWONG Yo TOV virooTaduo, pe eviaio fabog Oeperioong ta 4,75-5,25m amd ) otdOun
TOV OpOUOV. AVaALTIKOTEPQ, EEETACTNKE 1) TTEPITT®OT Oepeimong Tov KTipiov 6€ TEOAOSI0KO
mAdtovg B’=1,4m kou prjxovg L’=9,0m kot Tov vwootafpon o mAdKa KortdoTpmong TAATOVG
B’=3,9m xot pnkovg L’=9,3m. Katd tovg vmoroyiopovg Bempndnkov Padn Oepeiioong
D=4,65m xow D=4,45m, yw 10 Ktipto ko tov vrootadud, aviictorya. O VLOAOYIGHOG TG
QEPOVGAG KOVOTNTOG KOl TNG EMTPENOUEVNC TAoNG Eyvav pe T0 Aoyopkd LoadCup ng
etapiog Geostru, pe epappoyn tov pebodowv Terzaghi ko Brinch-Hansen xou pe emifoin
LEPIKAOV OLVTEAESTOV oo@aieiog Pdoel oxedacpod 1 kot 2 tov Evpokmdwke 7.
YnohoyioTnkay, EAGYLOTN TN EMTPETOUEVNG TAGNC EVOVTL SOTUNTIKNG Opahong Tov e6apovg
oe—=811,3kPa y1o 10 ktipro kot 6¢:=857,9 kPa yia tov vrootabud, eved n emtpenodpevn taon
évavtt amodektdv kahilnoewv, av yivel dekt pia pé€ytom avekt| ohkn kabilnon g tdéng
TV Scm, Bpédnke 6,x=520kPa yia to xtip1o kot 6 =289kPa yio Tov vrosTafpd. Zvvenmg, mg
eMTPEMONEVT] TAON OYedcpov Bewprnke M emTpemOUEV] TAON £VOVTL OTOOEKTMOV
kabilnoewv, katd tnv omoia Ogv mpokoAeitoar ovTe Opavor, oVvTE U OmOOEKTEC
napapopemcels. Tavtdypova, pe to Aoywopikd Settle3D g RocScience exktiundnkoav ot
avapevopeves kabilnoeic mov Bo vrootel To £d0po¢ Bepedimong e€attiag Tov KTipiov, KATd TNV
KOTOGKELT TOV 01010V TPOPAETETOL EXAVETIYWON TOL VITOYEIOV YDpOov. AVTEG LTOAOYicONKAY
3,36¢m, Ty n omoia Bpicketon péso 6To 0p1o TV anodektdv kahilnoewv. EEetdotnke eniong
N TEPITTOON U1 EMIYWONS TOV VIOYEIOV YDPOV LE GKOTO TNV EKUETOAAEVOT TOV. XE QLT TNV
nepintoon ekTunOnke 0t avapévovton kafilnoeig 1,47cm, aAAd Yo TV amo@Luyr| 010YKOGEDY
amouteiton 1 TPOSOHNKN EMUTAEOV TESIAOOOKADV, KAOET®V GTIS TPOTYOVUEVES, dNUIOVPYDVTOG

TUKVT GYAPO TESTAOOOKDV.

E&attiog Tov BdBovg Bepelimonc Ba dtapopwBovv eniong Kot TpocmPva Tpov EKGKOPTG
vyovg 4,75-5,25m, mepuetpikd tov ktipiov. o avtd €ywvav avoldoel votadelog pe 1o
Aoyopko Slide tng RocScience, e epappoyn cuviehestdv acpareiog mov opilovral and Tov
Tpomo Avéivong 3 Tov Evpokddika 7. No onueiwbei 0Tt 1 oelcpukn endpovon Kot o EAeyyog

v ovotorn otabun 50-etiog  dev e€etdotnKav AGY® TOL TPOGMOPIVOD YOPOKTPO TMOV
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exokap®V. Ot ekorkapEc eEAEYYONKAY Y10 KUKMKEG emupdveleg aotoyiag e Tig pedddovg Bishop
kot Janbu corrected. Xt avaAVCELS €QAPUOGTNKOV TO QPOPTIC TOV OLOPOV OIKOOOUMDV
peyé0ove P=120kN/m?, g amdéotoon 0,5m amd T1 GTEYN TOL TPAVOVC, Y10, TO BOPELOAVITOAKS
KOl VOTIOOVTIKO TPavEG, G€ amdoTaon 7,5m yuo 10 POopeloduTikd Tpavég Kot TO0 QopTio
Kukhogopiac Tov Spopov P=30kN/m? oe amdotacn 3m amd T GTEYN TOV VOTLONVOTOAKOD
TPOVOVG. ZOUP®MVO, UE TO ATOTEAECUATO TOV OVOADCE®V gVoTAOELNG, cvumepaiveTan OTL TO
EMPOAVEIOKO OUU®MOEG otpopa S1 dev vmootnpilel kdbetn exokapr], evd oto Pabdtepa

OTPOUOTO AOY® TNG GVVEKTIKOTNTAS TOVG OEV EVTOMILOVTOL EMPAVELEG OLGTOYI0GC.

[Na v evotdbeta TV opLYHATOV GLUTEPOIVETAL OTL Elval amapaitnTn 1 EQAPLOYN LETPOV
avtiompiEng. E&etdotnre Aowmdv n peimwon e kKAMong Tov EKGKOQOV Kot 1 aviiot)pién 1e
TUKVI] GLGTOLYl0L LIKPOTOGGHA®Y, 01 0moiol Bol AEITOLPYNGOLY KOl MG TAGCAAOILAPPYLLOL
TAELPIKNG oTNPIENG Kot Ba cuVOEOVTOL LE KEPOAODESLO GE TN e Ta oTOotKEln Oepeimong
TV opopwv ktpiov. H dtootactoldynon tev pIKpomaccsdAwy mpaypatomomonke e to
Aoyioukd RSPile tg RocScience kot otn cuvéyelo ekteAéomnkay €k VEOU aVOADGELS
evotdfelog TV  eEETAlOUEVOV  OPLYHATOV UE TNV  €QOPUOYN TOV GYEIOLONEVOV
LIKPOTOGGAA®Y, OCTE Vo LTOAOYLsOel 1 amoatrtovpevn OEovikny amdGTAoT HETOED TOVG.
Yyeddomray pukpomdocarol owpétpov P250mm pe omhopd owepdfepya -BEAM
W130X24, mov avtictoryovv oe dokd6 HEA 120. Mg Bdon tig avaldcels, kataAAnAdtepn
eoaivetal vo gival n epappoyn tacsaiwv puikovg L=9,25m pe daéovikn andotoon 1,5m cto
BoperoavatoAkd mPpaveS KOl TAGGOA®V UKoV 5,25m pe dwnfovikn amdctaon 2m 610
voTtloduTikd mpavés. [ to Popetodvticd Opuypa e€etdotnie dapdpemon KAong g TaENG
4:1 ywo ta TpoTa 4,20m ekorkapns, OTov avousvetat va cuvavtndel 1o apumdeg otpopo S1.
['o 10 avaTOAKO TUN O TOV VOTIOAVATOAMKOD TTPOVOVG EEETAGTIKE SIOUOPP®OT| ne kKAlon 2:1,
EVD 6TO OLTWKO TUNUO Yo TNV gvotdbeld tov Ppébnke oOtL mpémer va epappocHovv
LKPOTAGGGAAOL UNKOVG 9,25¢cm pe d1agovikn amdotaon 2,5m, He TouTOYPOoV SIUHOPPOo
oV TTPOVoLG pe KAlon 4:1, n omoia amotelel T péyiotn KAion mov umopel vo dtoupoppmOel

AOY® TOL d100€a1OV YDPOV.

Téhog, e€ontiog TG avaykodTNTOS AVTANGNG Y10 TOTEIVOOT TNG VIOYEWG GTABUNG HéEYPL
10 04med0 epyacioc, EEETAGTNKE 1 EMIOPACT ALTNG TNG HETAROANG TOL VIPOPOPOL opilovta
ot Opopa KTiplo ko cvykekpiuéva oto Ktipto A. H dwnotacioldynon tov avapevopevomv
kabiinoewv £ywve pe 10 Aoyiopiko Settle3D g RocScience kot pe éva povtédo €51 ypovikdv
otadiov, dtactiuatog 800 unvav. Koatd 1o apykd 6tddlo mpoaylatonomdnke KataoKeLY| Tov

KTpiov A Kot 10 TEMKO 0popovse ypovikd dtdotnua 200 unvdv HETE TNV KOTOGKELT] TOV
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Ktptov B, evd m otdbun tov vdépopopov opilovia éptace 4,75m Pabog kdtw amd TV
emedvelr tov opouov. Or kabilnoelg mov mpoxAnOnkav efortiog ™ METAPOANG TOV
V3poPdpov opilovta eivar ™¢ TaENG Twv 0,20cm, péyebog mov elvar Kovo vo TPOKAAEGEL

TPOPANLLOTA GTA YEITOVIKA KTipLaL.
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IHAPAPTHMA A

MHTPQO I'EQTPHXHX KAI XYI'KENTPQTIKOI
ININAKEX AITIOTEAEXMATQN



ININAKAX 1:XTOIXEIATEQTPHXEQN

z Yyopetpo Bd&0og 21640un vroyerov
LS (m) £épeuvag (m) opifovta (m) x(m) y(m)
162.70 15,0 3.10 478.199,755 | 4.201.647,344

ININAKAX 2: XTOIXEIA IIEZOMETPQN

I'eaTpnon Ir-1
BdOog Ielopérpov 15,0
Avatpnto Tppoto 0,0-15,0
Hpugpopnvio oLokApmong TS YEOTPNONS 22/1/2023
Hpgpopnvia adcrdoparog pe air-lift -
2130pun voartog (m)
24/01/2023 (ITpwv v gykatdotaon Tov melouétpov) 0.50
25/01/2023 (ITpwv v gykotdotact Tov TelopETPov) 4.00
25/01/2023 (Metd v eykatdotoct tov melopéTpov) 4.50
31/01/2023 3.10

ININAKAX 3: ATTOTEAEXMATA AOKIMQN SPT

Ba0og (m) Aok wpotumng oreicovong (SPT)

IedTpnon 0-15cm | 15-30cm | 30-45¢m
Amo 'E(Dg Méoo NSPT

Kromor | Kromor | Krvmor
-1 2.00 | 2.45 | 2.23 11 15 20 35
r-1 500 | 527 | 5.13 22 | 50/12cm APN
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TEXNHTEZ EMIXQZEIX
TeXvNTEG ETTIXWOEIG AUHOXANKWOOUG
Kupiwg oUoTaong HE OUYKPIPATA Kal
didomrapTa BpalopaTta aoRECTITIKAG
KQI YappITIKAG TTPOEAEUONS

APTIAOIAYQAHZ AMMOZ
KaoTtavr £wg TeppokaoTavn
apyIAoiluwdng aupog, pe
KUMQIVOUEVN TTEPIEKTIKOTNTA OF
XGAIKEG Kal OXIOTOAMBIKG TEPAXN,
TIPOEPXETAI ATTO TNV ATTOOABpWan
Tou uTToRaBpou ABnvaikol
ZXI0TOoAIBoU

AGHNAIKOE EXIETOAIQOE -
METAYAMMITHZ
KaoTavépuBpog £wg TEQPOKATTAvVOG
£vTova TTapapopewUEVOg
aTmooaBpwUEVOS - 0EEIBWHEVOS Kal
katakeppaTiopévog ( RQD = 0%)
ABnvaikdg IxioTéAiBog -
MeTaappitng PE apaioug
xahafiakoug opiovtec.ISRM = VI |
IRS = RO yia 10 amocabpwpéva
edagika Tprpara kai R1 yia ta
Bpaxwadn Tepdxn [@puppanopde pe
£va XTOTTO aTrd YEWAOYIKO
agupi]. Tagivéunon GSI =15 - 25
[Aopr) amodiopyavwpévn Ewg
QUAALDBNG, TTOIBTNTA ACUVEXEILY
NTQXH - NArfpwg amocadpwpéveg
Kal EEQAAOILWMEVEC ETTIPAVEIEC]

AGHNAIKOZ IXIZTOAIOOZ
MeAavog £wg MEAQVOTEPPOC GoBEVC
ABnvaikdg Zx1oT6MBog Eviova
amooadpwpévog Kai
KATAKEPUATIONEVOG HE QUAAWDN Bopr
(RQD = 0%). ATTOAR@BNKE Wg
apyIABNG XAAIKEG

35

APN

DdwToypaPicg

= o= o

Ymouvnua

AGHNAIKOZ IXIZTOAI®OE
AGHNAIKOZ EXIZTOAIOOZ - METAWAMMITHE
APTIAOINYQAHZ AMMOZ
TEXNHTEZ EMIXQZEIZ

Zuvrtetaypéveg EFZA'87
x: 478.199,755

y: 4.201.647,344

z: 162,70

¥ vyméyeia vepd: 3.10 m
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IHAPAPTHMA B
AITIOTEAEXMATA EPTAXTHPIAKQN AOKIMQN



APIZTOTEAEIO NANEMIZTHMIO OEZZAAONIKHZ (AlO)
TMHMATEQAOrIAZ - EPTAZTHPIO TEXNIKHZ FEQAOTIAZ &
YAPOIEQAOTIAZ

AMNMOTEAEZMATA AOKIMHZ
NMPOZAIOPIZMOY THZ NEPIEXOMENHZ YIPAZIAZ
Eda@ikoU Aokipiou - ASTM D2216

EPIrO: "TewTtexVIKA épeuva PEAETN OTA TTAdIOIA EPYWV KATAOKEURNG UTTOOTABIOU O¢
oIKoT1TEdO0 £1Ti TG 0600 ApATNG 50, AfMoU ABnvaiwv"

FrEQTPHZH: "1 HMEPOMHNIA: 15/2/2023

AEIC'MA: 2 BAOOZ: 1.00-2.00m

Bdpog uypou deiyuaTog Kal Kawag (gr) 53,26

Bdapog ¢npou deiyuartog kal kawyag (gr) 50,73

Bdpog kawag (gr) 29,15
Bdapog vepou (gr) 2,53
Bdpog ¢npou deiyuatog (gr) 21,58

Mepiexduevn vypaaoia (%) 11,72




APIZTOTEAEIO NANEMIZTHMIO OEZZAAONIKHZ (AlO)
TMHMATEQAOrIAZ - EPTAZTHPIO TEXNIKHZ FEQAOTIAZ &
YAPOIEQAOTIAZ

AMNMOTEAEZMATA AOKIMHZ
NMPOZAIOPIZMOY THZ NEPIEXOMENHZ YIPAZIAZ
Eda@ikoU Aokipiou - ASTM D2216

EPIrO: "TewTtexVIKA épeuva PEAETN OTA TTAdIOIA EPYWV KATAOKEURNG UTTOOTABIOU O¢
oIKoT1TEdO0 £1Ti TG 0600 ApATNG 50, AfMoU ABnvaiwv"

FrEQTPHZH: "1 HMEPOMHNIA: 15/2/2023

AEI'MA: 3 BAOOZ: 2.00-2.45m

Bdpog uypou deiyuaTog Kal Kawag (gr) 55,78

Bdapog ¢npou deiyuartog kal kawyag (gr) 52,88

Bdpog kawag (gr) 28,22
Bdapog vepou (gr) 2,9
Bdpog ¢npou deiyuatog (gr) 24,66

Mepiexduevn vypaaoia (%) 11,76




APIZTOTEAEIO NANEMIZTHMIO OEZZAAONIKHZ (AlO)
TMHMATEQAOrIAZ - EPTAZTHPIO TEXNIKHZ FEQAOTIAZ &
YAPOIEQAOTIAZ

AMNMOTEAEZMATA AOKIMHZ
NMPOZAIOPIZMOY THZ NEPIEXOMENHZ YIPAZIAZ
Eda@ikoU Aokipiou - ASTM D2216

EPIrO: "TewTtexVIKA épeuva PEAETN OTA TTAdIOIA EPYWV KATAOKEURNG UTTOOTABIOU O¢
oIKoT1TEdO0 £1Ti TG 0600 ApATNG 50, AfMoU ABnvaiwv"

FrEQTPHZH: "1 HMEPOMHNIA: 15/2/2023

AEIC'MA: 6 BAOOZ: 3.80-4.10m

Bdpog uypou deiyuaTog Kal Kawag (gr) 79,41

Bdapog ¢npou deiyuartog kal kawyag (gr) 73,04

Bdpog kawag (gr) 29,4
Bdapog vepou (gr) 6,37
Bdpog ¢npou deiyuatog (gr) 43,64

Mepiexduevn vypaaoia (%) 14,60




APIZTOTEAEIO NANEMIZTHMIO OEZZAAONIKHZ (AlO)
TMHMATEQAOrIAZ - EPTAZTHPIO TEXNIKHZ FEQAOTIAZ &
YAPOIEQAOTIAZ

AMNMOTEAEZMATA AOKIMHZ
NMPOZAIOPIZMOY THZ NEPIEXOMENHZ YIPAZIAZ
Eda@ikoU Aokipiou - ASTM D2216

EPIrO: "TewTtexVIKA épeuva PEAETN OTA TTAdIOIA EPYWV KATAOKEURNG UTTOOTABIOU O¢
oIKoT1TEdO0 £1Ti TG 0600 ApATNG 50, AfMoU ABnvaiwv"

FrEQTPHZH: "1 HMEPOMHNIA: 15/2/2023

AEICMA: 7 BAOOZ: 5.00-5.30m

Bdpog uypou deiyuaTog Kal Kawag (gr) 60,16

Bdapog ¢npou deiyuartog kal kawyag (gr) 57,13

Bdpog kawag (gr) 26,4
Bdapog vepou (gr) 3,03
Bdpog ¢npou deiyuatog (gr) 30,73

Mepiexduevn vypaaoia (%) 9,86




APIZTOTEAEIO NANEMIZTHMIO OEZZAAONIKHZ (AlO)
TMHMATEQAOrIAZ - EPTAZTHPIO TEXNIKHZ FEQAOTIAZ &
YAPOIEQAOTIAZ

AMNMOTEAEZMATA AOKIMHZ
NMPOZAIOPIZMOY THZ NEPIEXOMENHZ YIPAZIAZ
Eda@ikoU Aokipiou - ASTM D2216

EPIrO: "TewTtexVIKA épeuva PEAETN OTA TTAdIOIA EPYWV KATAOKEURNG UTTOOTABIOU O¢
oIKoT1TEdO0 £1Ti TG 0600 ApATNG 50, AfMoU ABnvaiwv"

FrEQTPHZH: "1 HMEPOMHNIA: 15/2/2023

AEIC'MA: 8 BAOOZ: 6.00-6.30m

Bdpog uypou deiyuaTog Kal Kawag (gr) 86,76

Bdapog ¢npou deiyuartog kal kawyag (gr) 81,47

Bdpog kawag (gr) 25,6
Bdapog vepou (gr) 5,29
Bdpog ¢npou deiyuatog (gr) 55,87

Mepiexduevn vypaaoia (%) 9,47




APIZTOTEAEIO NANEMIZTHMIO OEZZAAONIKHZ (AlO)
TMHMATEQAOrIAZ - EPTAZTHPIO TEXNIKHZ FEQAOTIAZ &
YAPOIEQAOTIAZ

AMNMOTEAEZMATA AOKIMHZ
NMPOZAIOPIZMOY THZ NEPIEXOMENHZ YIPAZIAZ
Eda@ikoU Aokipiou - ASTM D2216

EPIrO: "TewTtexVIKA épeuva PEAETN OTA TTAdIOIA EPYWV KATAOKEURNG UTTOOTABIOU O¢
oIKoT1TEdO0 £1Ti TG 0600 ApATNG 50, AfMoU ABnvaiwv"

FrEQTPHZH: "1 HMEPOMHNIA: 15/2/2023

AEICMA: 11 BAOOZ: 8.00-8.40m

Bdpog uypou deiyuaTog Kal Kawag (gr) 69,07

Bdapog ¢npou deiyuartog kal kawyag (gr) 64,12

Bdpog kawag (gr) 31,04
Bdapog vepou (gr) 4,95
Bdpog ¢npou deiyuatog (gr) 33,08

Mepiexduevn vypaaoia (%) 14,96




APIZTOTEAEIO NANEMIZTHMIO OEZZAAONIKHZ (AlO)
TMHMATEQAOrIAZ - EPTAZTHPIO TEXNIKHZ FEQAOTIAZ &
YAPOIEQAOTIAZ

AMNMOTEAEZMATA AOKIMHZ
NMPOZAIOPIZMOY THZ NEPIEXOMENHZ YIPAZIAZ
Eda@ikoU Aokipiou - ASTM D2216

EPIrO: "TewTtexVIKA épeuva PEAETN OTA TTAdIOIA EPYWV KATAOKEURNG UTTOOTABIOU O¢
oIKoT1TEdO0 £1Ti TG 0600 ApATNG 50, AfMoU ABnvaiwv"

FrEQTPHZH: "1 HMEPOMHNIA: 15/2/2023

AEICMA: 12 BAOOZ: 9.00-9.30m

Bdpog uypou deiyuaTog Kal Kawag (gr) 62,61

Bdapog ¢npou deiyuartog kal kawyag (gr) 58,75

Bdpog kawag (gr) 32,9
Bdapog vepou (gr) 3,86
Bdpog ¢npou deiyuatog (gr) 25,85

Mepiexduevn vypaaoia (%) 14,93




APIZTOTEAEIO NANEMIZTHMIO OEZZAAONIKHZ (AlO)
TMHMATEQAOrIAZ - EPTAZTHPIO TEXNIKHZ FEQAOTIAZ &
YAPOIEQAOTIAZ

AMNMOTEAEZMATA AOKIMHZ
NMPOZAIOPIZMOY THZ NEPIEXOMENHZ YIPAZIAZ
Eda@ikoU Aokipiou - ASTM D2216

EPIrO: "TewTtexVIKA épeuva PEAETN OTA TTAdIOIA EPYWV KATAOKEURNG UTTOOTABIOU O¢
oIKoT1TEdO0 £1Ti TG 0600 ApATNG 50, AfMoU ABnvaiwv"

FrEQTPHZH: "1 HMEPOMHNIA: 15/2/2023

AEICMA: 14 BAOOZ: 12.00-12.20m

Bdpog uypou deiyuaTog Kal Kawag (gr) 66,52

Bdapog ¢npou deiyuartog kal kawyag (gr) 61,51

Bdpog kawag (gr) 26,23
Bdapog vepou (gr) 5,01
Bdpog ¢npou deiyuatog (gr) 35,28

Mepiexduevn vypaaoia (%) 14,20




APIZTOTEAEIO NANEMIZTHMIO OEZZAAONIKHZ (AlO)
TMHMATEQAOrIAZ - EPTAZTHPIO TEXNIKHZ FEQAOTIAZ &
YAPOIEQAOTIAZ

AMNMOTEAEZMATA AOKIMHZ
NMPOZAIOPIZMOY THZ NEPIEXOMENHZ YIPAZIAZ
Eda@ikoU Aokipiou - ASTM D2216

EPIrO: "TewTtexVIKA épeuva PEAETN OTA TTAdIOIA EPYWV KATAOKEURNG UTTOOTABIOU O¢
oIKoT1TEdO0 £1Ti TG 0600 ApATNG 50, AfMoU ABnvaiwv"

FrEQTPHZH: "1 HMEPOMHNIA: 15/2/2023

AEICMA: 15 BAOOZ: 13.00-13.50m

Bdpog uypou deiyuaTog Kal Kawag (gr) 70,92

Bdapog ¢npou deiyuartog kal kawyag (gr) 67,21

Bdpog kawag (gr) 29,53
Bdapog vepou (gr) 3,71
Bdpog ¢npou deiyuatog (gr) 37,68

Mepiexduevn vypaaoia (%) 9,85




APIZTOTEAEIO MANEMNIZTHMIO @EZEAAONIKHE (AMO)
TMHMA FEQAOTIAS - EPFAZTHPIO TEXNIKHE FEQAOTIAS 7 &
& YAPOTEQAOTIAZ e i NS

]
"

gy |
9NT

AMOTEAEZMATA AOKIMHZ MPOZAIOPIZMOY

®AINOMENOY BAPOYZ XYN. EAA®QN
(Me Tn Xpon oyKoueTpikoU cwAnva) - AASHTO T 147

EPIO: "lewTtexVIKA épeuva PeEAETN oTa TTAAIOIA EPpYyWV KATAOKEUNG UTTOOTABIOU O¢
oIko6T1red0 £1Ti TG 0600 ApATNG 50, AfMou ABnvaiwv"

FrEQTPHZH: I'1 HMEPOMHNIA: 15/2/2023

AEIC'MA: 2 BAOOZ: 1.00-2.00m

2E AEITMA ME MOP®H KANONIKOY rEQMETPIKQOY ¥XHMATO?:

"Ywocg Aokiyiou, H 2,05 cm
AlqueTpog Aokipiou, D 5,05 cm
MAGTog Aokipiou, B cm
Mnkog Aokiuiou, L cm
Oykog Agiyuarog, V 41,04 cm®
Bdapog d¢iyuatog, G 65,56 gr
davopevo Bapog, y=G/V 1,60 gr/cm?®




APIZTOTEAEIO MANEMNIZTHMIO @EZEAAONIKHE (AMO)
TMHMA FEQAOTIAS - EPFAZTHPIO TEXNIKHE FEQAOTIAS 7 &
& YAPOTEQAOTIAZ e i NS

]
"

gy |
9NT

AMOTEAEZMATA AOKIMHZ MPOZAIOPIZMOY

®AINOMENOY BAPOYZ XYN. EAA®QN
(Me Tn Xpon oyKoueTpikoU cwAnva) - AASHTO T 147

EPIO: "lewTtexVIKA épeuva PeEAETN oTa TTAAIOIA EPpYyWV KATAOKEUNG UTTOOTABIOU O¢
oIko6T1red0 £1Ti TG 0600 ApATNG 50, AfMou ABnvaiwv"

FrEQTPHZH: I'1 HMEPOMHNIA: 15/2/2023

AEIC'MA: 3 BAOOZ: 2.00-2.45m

2E AEITMA ME MOP®H KANONIKOY rEQMETPIKQOY ¥XHMATO?:

"Ywocg Aokiyiou, H 2,05 cm
AlqueTpog Aokipiou, D 5,05 cm
MAGTog Aokipiou, B cm
Mnkog Aokiuiou, L cm
Oykog Agiyuarog, V 41,04 cm®
Bdapog d¢iyuatog, G 72,32 gr
davopevo Bapog, y=G/V 1,76 gr/cm?®




APIZTOTEAEIO MANEMNIZTHMIO @EZEAAONIKHE (AMO)
TMHMA FEQAOTIAS - EPFAZTHPIO TEXNIKHE FEQAOTIAS 7 &
& YAPOTEQAOTIAZ e i NS

]
"

gy |
9NT

AMOTEAEZMATA AOKIMHZ MPOZAIOPIZMOY

®AINOMENOY BAPOYZ XYN. EAA®QN
(Me Tn Xpon oyKoueTpikoU cwAnva) - AASHTO T 147

EPIO: "lewTtexVIKA épeuva PeEAETN oTa TTAAIOIA EPpYyWV KATAOKEUNG UTTOOTABIOU O¢
oIko6T1red0 £1Ti TG 0600 ApATNG 50, AfMou ABnvaiwv"

FrEQTPHZH: I'1 HMEPOMHNIA: 15/2/2023

AEIC'MA: 6 BAOOZ: 3.80-4.10m

2E AEITMA ME MOP®H KANONIKOY rEQMETPIKQOY ¥XHMATO?:

"Ywocg Aokiyiou, H 14,11 cm
AlqueTpog Aokipiou, D 8,23 cm
MAGTog Aokipiou, B cm
Mnkog Aokiuiou, L cm
Oykoc Asiypatoc, V 750,23 cm’®
Bdapog d¢iyuatog, G 1690,86 gr
davopevo Bapog, y=G/V 2,25 gr/cm?®




APIZTOTEAEIO MANEMNIZTHMIO @EZEAAONIKHE (AMO)
TMHMA FEQAOTIAS - EPFAZTHPIO TEXNIKHE FEQAOTIAS 7 &
& YAPOTEQAOTIAZ e i NS

]
"

gy |
9NT

AMOTEAEZMATA AOKIMHZ MPOZAIOPIZMOY

®AINOMENOY BAPOYZ XYN. EAA®QN
(Me Tn Xpon oyKoueTpikoU cwAnva) - AASHTO T 147

EPIO: "lewTtexVIKA épeuva PeEAETN oTa TTAAIOIA EPpYyWV KATAOKEUNG UTTOOTABIOU O¢
oIko6T1red0 £1Ti TG 0600 ApATNG 50, AfMou ABnvaiwv"

FrEQTPHZH: I'1 HMEPOMHNIA: 15/2/2023

AEICMA: 7 BAOOZ: 5.00-5.30m

2E AEITMA ME MOP®H KANONIKOY rEQMETPIKQOY ¥XHMATO?:

"Ywocg Aokiyiou, H 2,05 cm
AlqueTpog Aokipiou, D 5,05 cm
MAGTog Aokipiou, B cm
Mnkog Aokiuiou, L cm
Oykog Agiyuarog, V 41,04 cm®
Bdapog d¢iyuatog, G 73,04 gr
davopevo Bapog, y=G/V 1,78 gr/cm?®




APIZTOTEAEIO MANEMNIZTHMIO @EZEAAONIKHE (AMO)
TMHMA FEQAOTIAS - EPFAZTHPIO TEXNIKHE FEQAOTIAS 7 &
& YAPOTEQAOTIAZ e i NS

]
"

gy |
9NT

AMOTEAEZMATA AOKIMHZ MPOZAIOPIZMOY

®AINOMENOY BAPOYZ XYN. EAA®QN
(Me Tn Xpon oyKoueTpikoU cwAnva) - AASHTO T 147

EPIO: "lewTtexVIKA épeuva PeEAETN oTa TTAAIOIA EPpYyWV KATAOKEUNG UTTOOTABIOU O¢
oIko6T1red0 £1Ti TG 0600 ApATNG 50, AfMou ABnvaiwv"

FrEQTPHZH: I'1 HMEPOMHNIA: 15/2/2023

AEI'MA: 8 BAOOZ: 6.00-6.30m

2E AEITMA ME MOP®H KANONIKOY rEQMETPIKQOY ¥XHMATO?:

"Ywocg Aokiyiou, H 2,05 cm
AlqueTpog Aokipiou, D 5,05 cm
MAGTog Aokipiou, B cm
Mnkog Aokiuiou, L cm
Oykog Agiyuarog, V 41,04 cm®
Bdapog d¢iyuatog, G 93,20 gr
davopevo Bapog, y=G/V 2,27 gr/cm?®




APIZTOTEAEIO MANEMNIZTHMIO @EZEAAONIKHE (AMO)
TMHMA FEQAOTIAS - EPFAZTHPIO TEXNIKHE FEQAOTIAS 7 &
& YAPOTEQAOTIAZ e i NS

]
"

gy |
9NT

AMOTEAEZMATA AOKIMHZ MPOZAIOPIZMOY

®AINOMENOY BAPOYZ XYN. EAA®QN
(Me Tn Xpon oyKoueTpikoU cwAnva) - AASHTO T 147

EPIO: "lewTtexVIKA épeuva PeEAETN oTa TTAAIOIA EPpYyWV KATAOKEUNG UTTOOTABIOU O¢
oIko6T1red0 £1Ti TG 0600 ApATNG 50, AfMou ABnvaiwv"

FrEQTPHZH: I'1 HMEPOMHNIA: 15/2/2023

AEICMA: 11 BAOOZ: 8.00-9.00m

2E AEITMA ME MOP®H KANONIKOY rEQMETPIKQOY ¥XHMATO?:

"Ywocg Aokiyiou, H 2,05 cm
AlqueTpog Aokipiou, D 5,05 cm
MAGTog Aokipiou, B cm
Mnkog Aokiuiou, L cm
Oykog Agiyuarog, V 41,04 cm®
Bdapog d¢iyuatog, G 93,21 gr
davopevo Bapog, y=G/V 2,27 gr/cm?®




APIZTOTEAEIO MANEMNIZTHMIO @EZEAAONIKHE (AMO)
TMHMA FEQAOTIAS - EPFAZTHPIO TEXNIKHE FEQAOTIAS 7 &
& YAPOTEQAOTIAZ e i NS

]
"

gy |
9NT

AMOTEAEZMATA AOKIMHZ MPOZAIOPIZMOY

®AINOMENOY BAPOYZ XYN. EAA®QN
(Me Tn Xpon oyKoueTpikoU cwAnva) - AASHTO T 147

EPIO: "lewTtexVIKA épeuva PeEAETN oTa TTAAIOIA EPpYyWV KATAOKEUNG UTTOOTABIOU O¢
oIko6T1red0 £1Ti TG 0600 ApATNG 50, AfMou ABnvaiwv"

FrEQTPHZH: I'1 HMEPOMHNIA: 15/2/2023

AEICMA: 12 BAOOZ: 9.00-9.30m

2E AEITMA ME MOP®H KANONIKOY rEQMETPIKQOY ¥XHMATO?:

"Ywocg Aokiyiou, H 2,05 cm
AlqueTpog Aokipiou, D 5,05 cm
MAGTog Aokipiou, B cm
Mnkog Aokiuiou, L cm
Oykog Agiyuarog, V 41,04 cm®
Bdapog d¢iyuatog, G 89,21 gr
davopevo Bapog, y=G/V 2,17 gr/cm?®




APIZTOTEAEIO MANEMNIZTHMIO @EZEAAONIKHE (AMO)
TMHMA FEQAOTIAS - EPFAZTHPIO TEXNIKHE FEQAOTIAS 7 &
& YAPOTEQAOTIAZ e i NS

]
"

gy |
9NT

AMOTEAEZMATA AOKIMHZ MPOZAIOPIZMOY

®AINOMENOY BAPOYZ XYN. EAA®QN
(Me Tn Xpon oyKoueTpikoU cwAnva) - AASHTO T 147

EPIO: "lewTtexVIKA épeuva PeEAETN oTa TTAAIOIA EPpYyWV KATAOKEUNG UTTOOTABIOU O¢
oIko6T1red0 £1Ti TG 0600 ApATNG 50, AfMou ABnvaiwv"

FrEQTPHZH: I'1 HMEPOMHNIA: 15/2/2023

AEICMA: 14 BAOOZ: 12.00-12.20m

2E AEITMA ME MOP®H KANONIKOY rEQMETPIKQOY ¥XHMATO?:

"Ywocg Aokiyiou, H 14,91 cm
AlqueTpog Aokipiou, D 7,27 cm
MAGTog Aokipiou, B cm
Mnkog Aokiuiou, L cm
Oykoc Asiypatoc, V 618,61 cm’®
Bdapog d¢iyuatog, G 1432,95 gr
davopevo Bapog, y=G/V 2,32 gr/cm?®




APIZTOTEAEIO MANEMNIZTHMIO @EZEAAONIKHE (AMO)
TMHMA FEQAOTIAS - EPFAZTHPIO TEXNIKHE FEQAOTIAS 7 &
& YAPOTEQAOTIAZ e i NS

]
"

gy |
9NT

AMOTEAEZMATA AOKIMHZ MPOZAIOPIZMOY

®AINOMENOY BAPOYZ XYN. EAA®QN
(Me Tn Xpon oyKoueTpikoU cwAnva) - AASHTO T 147

EPIO: "lewTtexVIKA épeuva PeEAETN oTa TTAAIOIA EPpYyWV KATAOKEUNG UTTOOTABIOU O¢
oIko6T1red0 £1Ti TG 0600 ApATNG 50, AfMou ABnvaiwv"

FrEQTPHZH: I'1 HMEPOMHNIA: 15/2/2023

AEICMA: 15 BAOOZ: 13.00-13.50m

2E AEITMA ME MOP®H KANONIKOY rEQMETPIKQOY ¥XHMATO?:

"Ywocg Aokiyiou, H 2,05 cm
AlqueTpog Aokipiou, D 5,05 cm
MAGTog Aokipiou, B cm
Mnkog Aokiuiou, L cm
Oykog Agiyuarog, V 41,04 cm®
Bdapog d¢iyuatog, G 96,62 gr
davopevo Bapog, y=G/V 2,35 gr/cm?®




APIZTOTEAEIO NMANEMIZTHMIO OEZZAAONIKHZ (AMNO)
TMHMA FEQAOrIAZ - EPTAZTHPIO TEXNIKHZ FrEQAOTIAZ & YAPOIEQAOIIAZ

NPO2AIOPIZMO2 OPION ATTERBERG

EPIO: "TewTexVIKN épeuva PEAETN OTA TTAAICIA £PYWV KATOOKEUNG UTTOOTABHOU O¢ OIKOTTESO
€1ri TNG 000U ApRTng 50, ARuou ABnvaiwv"

FrEQTPHXH: 1 HMEPOMHNIA: 19/2/2023
AEITMA: 6 BAOOX: 3.80-4.10m
AOKIMH Mpoodiopiopdg Opiou Mpoodiopiopdg Opiou
YdapdTtnTag MAaoTIKOTNTOG
Ap1Budg dokiuAg 1 2 3 4 1 2 3 4
BaBog digiduong (mm) 6,5 10 12
A |Bapog uypou eiyuarog + utrodoxéa gr 38,570 | 48,160 | 49,370 17,240 16,300
B [Bdpog Enpou deiypatog + utrodoxéa gr 35,890 | 43,230 | 44,510 16,300 | 15,550
I | Bapog udarog gr 2,680 | 4,930 | 4,860 0,940 | 0,750
A | Bapog utrodoxéa gr 26,220 | 28,500 | 31,230 11,970 12,080
E | Bapog &npou deiypaTog ar 9,670 | 14,730 13,280 4,330 | 3,470
Z |Nepiexduevn uypaaia % 27,71 | 33,47 | 36,60 21,71 | 21,61
Opio udapdTNTAG LL: 32 %
‘Opio TTAACTIKOTNTAG PL: 22 % MNepiypaen deiyparog: ApyiAoiAug CL-ML
AgiKTNG TTAACTIKOTNTOG IP: 10 %

‘Op10 YoapoTnTag

40,00
38,00
36,00
34,00 —
32,00 ——
30,00 =
28,00 —
26,00
24,00
22,00
20,00

Mepiexopevn Yypaoia (%)

6,0 7,0 8,0 9,0 10,0 11,0 12,0 13,0

Aigioduan (mm)




APIZTOTEAEIO NANENIZTHMIO ©OEZZAAONIKHZ (ANO)
TMHMA FEQAOrIAZ - EPFTAXZTHPIO TEXNIKHZ FEQAOTIAZ & YAPOIEQAOTIAZ

AEATIO KOKKOMETPIKHZ ANAAYZHZ
AASHTO T88 - ASTM D 422-72

FewTtpnon: Naykpdr M1
Agiypa: 2 Bdlog: 1,00-2,00m
ApBpods kookivov Avouypa Kookivov  |ykpatovpevo Bépog Atepyoduevo Bapog
mm gr % gr %
2 in. 50 0 0,00 349,370 100,00
1 in. 25 0 0,00 349,370 100,00
3/4 in. 19 0 0,00 349,370 100,00
1/2 in. 12,5 4,24 1,21 345,130 98,79
3/8 in. 6,3 10,88 3,11 334,250 95,67
No. 4 4,75 2,43 0,70 331,820 94,98
No. 10 2 7,6 2,18 324,220 92,80
No. 16 1,18 9,06 2,59 315,160 90,21
No. 40 0,425 59,94 17,16 255,220 73,05
No. 100 0,15 59,22 16,95 196,000 56,10
No. 200 0,075 27,18 7,78 168,820 48,32
0,0497 42,70 12,22 126,12 36,10
0,0353 10,57 3,03 115,55 33,07
0,0227 14,09 4,03 101,46 29,04
0,0134 21,14 6,05 80,32 22,99
0,0091 14,09 4,03 66,23 18,96
0,0068 14,09 4,03 52,14 14,92
0,0035 10,57 3,03 41,57 11,90
0,0014 9,16 2,62 32,41 9,28
32,41 9,28
349,370 100,00
AOPOILTIKH KOKKOMETPIKH KAMIIYAH
APTIAOZ IAYZ AMMOY XAAIKEY 3
AENTH | MESH | XONAPH AEMTH | MExH [ xoNap| aenror | xonapor |*
__ 100 e
x | o
g’ 90 s
c
Z 80
S v
O 70
E 60
5]
g 50 a /
8 40
2 o
o 30 s
=
E 20
o} 1
% 10 -
<
0
0,0001 0,001 0,01 0,1 1 10 100
AIAMETPOZ KOKKQN (mm)
ApyiAwdng Appog SC
Kokkopetpia katd ASTM D2487
XaAikia Appog IAOg Apyihog
5,02 46,66 38,32 10,00
FINES (F) D60 D10 D30 Cu Cc
48,32 0,2 0,002 0,025 100,00 1,56




APIZTOTEAEIO NANENIZTHMIO ©OEZZAAONIKHZ (ANO)
TMHMA FEQAOrIAZ - EPFTAXZTHPIO TEXNIKHZ FEQAOTIAZ & YAPOIEQAOTIAZ

AEATIO KOKKOMETPIKHZ ANAAYZHZ
AASHTO T88 - ASTM D 422-72

FewTtpnon: Naykpdr M1
Agiypa: 3 Bdlog: 2,00-2,45m
ApBpods kookivov Avouypa Kookivov  |ykpatovpevo Bépog Atepyoduevo Bapog
mm ar % ar %
2 in. 50 0 0,00 392,720 100,00
1 in. 25 0 0,00 392,720 100,00
3/4 in. 19 0 0,00 392,720 100,00
1/2 in. 12,5 13,58 3,46 379,140 96,54
3/8 in. 6,3 9,11 2,32 370,030 94,22
No. 4 4,75 6,46 1,64 363,570 92,58
No. 10 2 28,56 7,27 335,010 85,31
No. 16 1,18 21,55 5,49 313,460 79,82
No. 40 0,425 71,71 18,26 241,750 61,56
No. 100 0,15 61,84 15,75 179,910 45,81
No. 200 0,075 29,37 7,48 150,540 38,33
0,0497 13,20 3,36 137,34 34,97
0,0356 18,97 4,83 118,37 30,14
0,0229 11,38 2,90 106,99 27,24
0,0135 26,56 6,76 80,43 20,48
0,0091 11,38 2,90 69,05 17,58
0,0069 15,18 3,86 53,87 13,72
0,0035 18,97 4,83 34,90 8,89
0,0015 15,18 3,86 19,73 5,02
19,73 5,02
392,720 100,00
AOPOILTIKH KOKKOMETPIKH KAMIIYAH
APTIAOZ IAYZ AMMOY XAAIKEY 3
AENTH | MESH | XONAPH AEMTH | MExH [ xoNap| aenror | xonapor |*
_ 100 =
E’ 90 % AT
g A
Z 80 ¥
S
O 70
2 4
w60
5]
g 50
g 40 o
= 30 ﬂ‘/
e [+
E 20 p v
8 10 !
2 -
0
0,0001 0,001 0,01 0,1 1 10 100
AIAMETPOZ KOKKQN (mm)
IAuwdng Appog SC
Kokkopetpia katd ASTM D2487
XaAikia Appog IAOg Apyihog
7,42 54,24 32,28 6,06
FINES (F) D60 D10 D30 Cu Cc
38,33 0,4 0,0045 0,04 88,89 0,89




APIZTOTEAEIO NANENIZTHMIO ©OEZZAAONIKHZ (ANO)
TMHMA FEQAOrIAZ - EPFTAXZTHPIO TEXNIKHZ FEQAOTIAZ & YAPOIEQAOTIAZ

AEATIO KOKKOMETPIKHZ ANAAYZHZ
AASHTO T88 - ASTM D 422-72

FewTtpnon: Naykpdr M1
Agiypa: 6 Bdlog: 3,80-4,10m
ApBpods kookivov Avouypa Kookivov  |ykpatovpevo Bépog Atepyoduevo Bapog
mm gr % gr %
2 in. 50 0 0,00 373,170 100,00
1 in. 25 0 0,00 373,170 100,00
3/4 in. 19 0 0,00 373,170 100,00
1/2 in. 12,5 0 0,00 373,170 100,00
3/8 in. 6,3 1,76 0,47 371,410 99,53
No. 4 4,75 2,52 0,68 368,890 98,85
No. 10 2 7,53 2,02 361,360 96,84
No. 16 1,18 11,63 3,12 349,730 93,72
No. 40 0,425 78,41 21,01 271,320 72,71
No. 100 0,15 56,28 15,08 215,040 57,63
No. 200 0,075 25,82 6,92 189,220 50,71
0,0490 34,80 9,33 154,42 41,38
0,0348 11,64 3,12 142,78 38,26
0,0224 15,52 4,16 127,26 34,10
0,0133 31,04 8,32 96,22 25,78
0,0090 13,97 3,74 82,25 22,04
0,0068 15,52 4,16 66,73 17,88
0,0034 15,52 4,16 51,21 13,72
0,0015 31,04 8,32 20,18 5,41
20,18 5,41
373,170 100,00
AOPOILTIKH KOKKOMETPIKH KAMIIYAH
APTIAOZ IAYZ AMMOY XAAIKEY 3
AENTH | MESH | XONAPH AEMTH | MExH [ xoNap| aenror | xonapor |*
__ 100 ///, —
X
= 90
c
E 80
O 70 d
x
& 60
E /
O 5o
3
W 40 s
8 30 ol
S Y
5 2 e
8 10 o
g " 4
0,0001 0,001 0,01 0,1 1 10 100
AIAMETPOZ KOKKQN (mm)
IAuwdng Appog SC-CL
Kokkopetpia katd ASTM D2487
XaAikia Appog IAOg Apyihog
1,15 48,15 43,03 7,68
FINES (F) D60 D10 D30 Cu Cc
50,71 0,18 0,0023 0,018 78,26 0,78




APIZTOTEAEIO NMANEMIZTHMIO ©EZZAAONIKHZ (AMNO)
TMHMA FEQAOTIAZ - EPFTAZTHPIO TEXNIKHZ FEQAOIIAZ & YAPOIEQAOTIAZ

AEATIO KOKKOMETPIKHZ ANAAYZHZ
AASHTO T88 - ASTM D 422-72

FlewTtpnon: Maykpadr -1
Acgiypa: 8 Bdbog: 6,00-6,30m
Avorypa kockivou| ZUYKPATOOUEVO BAPOG Atepydpevo Bapog
Ap1Ouoc Kookivo mm gr % gr %
2 in. 50 0 0,00 416,880 100,00
1 in. 25 0 0,00 416,880 100,00
3/4 in. 19 28,09 6,74 388,790 93,26
1/2 in. 12,5 6,55 1,57 382,240 91,69
1/4 in. 6,3 44,72 10,73 337,520 80,96
No. 4 4,75 19,7 4,73 317,820 76,24
No. 10 2 61,02 14,64 256,800 61,60
No. 16 1,18 35,87 8,60 220,930 53,00
No. 40 0,425 53,73 12,89 167,200 40,11
No. 100 0,15 30,62 7,35 136,580 32,76
No. 200 0,075 12,21 2,93 124,370 29,83
Toumdn 124,37 29,83
OM6 Bépog: 416,88 100,00
AOPOIXTIKH KOKKOMETPIKH KAMITYAH
APTIAOT IAYS AMMOY XAAIKES |3
100 AENITH MEZH XONAPH AEINITH | MEZH XONA | AENTOI | XONAPOI <
7
§ 90 =
= 80
% 70 4
E 60
3 50 v
E ~ 40
12 5 e
S 20
S 10
& 0
2 0,0001 0,001 0,01 0,1 1 10 100
§ ATAMETPOX KOKKOQN (mm)
IAuwdng Appog pe XdAikeg SM
Kokkopetpia kard ASTM D2487
XaAikia Appog IAOg ApyiAAog
23,76 46,40
FINES (F) D60 D10 D30 Cu Cc
29,83 1,85 0,075
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APIZTOTEAEIO NANENIZTHMIO ©OEZZAAONIKHZ (ANO)
TMHMA FEQAOrIAZ - EPFTAXZTHPIO TEXNIKHZ FEQAOTIAZ & YAPOIEQAOTIAZ

AEATIO KOKKOMETPIKHZ ANAAYZHZ
AASHTO T88 - ASTM D 422-72

FewTtpnon: Naykpdr M1
Agiypa: 12 Bdlog: 9,00-9,30m
ApBpods kookivov Avouypa Kookivov  |ykpatovpevo Bépog Atepyoduevo Bapog
mm gr % gr %
2 in. 50 0 0,00 312,510 100,00
1 in. 25 0 0,00 312,510 100,00
3/4 in. 19 0 0,00 312,510 100,00
1/2 in. 12,5 3,77 1,21 308,740 98,79
3/8 in. 6,3 9,32 2,98 299,420 95,81
No. 4 4,75 9,65 3,09 289,770 92,72
No. 10 2 37,33 11,95 252,440 80,78
No. 16 1,18 26,79 8,57 225,650 72,21
No. 40 0,425 56,04 17,93 169,610 54,27
No. 100 0,15 36,6 11,71 133,010 42,56
No. 200 0,075 19,21 6,15 113,800 36,41
0,0500 29,21 9,35 84,59 27,07
0,0358 10,19 3,26 74,40 23,81
0,0230 10,19 3,26 64,21 20,55
0,0135 10,19 3,26 54,02 17,29
0,0092 15,29 4,89 38,73 12,39
0,0069 7,64 2,45 31,09 9,95
0,0035 15,29 4,89 15,80 5,06
0,0015 12,74 4,08 3,06 0,98
3,06 0,98
312,510 100,00
AOPOILTIKH KOKKOMETPIKH KAMIIYAH
APTIAOZ IAYZ AMMOY XAAIKEY 3
AENTH | MESH | XONAPH AEMTH | MExH [ xoNap| aenror | xonapor |*
__ 100 TR
o »|
E’ 90 g
c
Z 80
= /
O 70
a
E 60 p
g 50
8 40 /
(@] ki
= 30
S o
E 20 -]
2 10 d
2 Lot
0 &
0,0001 0,001 0,01 0,1 1 10 100
AIAMETPOZ KOKKQN (mm)
IAuwdng Appog SM
Kokkopetpia katd ASTM D2487
XaAikia Appog IAOg Apyihog
7,28 56,31 34,39 2,02
FINES (F) D60 D10 D30 Cu Cc
36,41 0,6 0,007 0,059 85,71 0,83




ARISTOTLE UNIVERSITY OF THESSALONIKI (AUTH)

DEPT. OF GEOLOGY - LAB.OF ENGINEERING GEOLOGY AND HYDROGEOLOGY

POINT LOAD INDEX TEST
of Rock Sample
E 103-84 (5), .S.R.M. 1985

OEZH: NATrKPATI
AEI'MA: M1_A11

HMEPOMHNIA: 21/2/2023
BAOOZ: 8.80-9.00m

Sample dimensions:

Characteristic Dimension

Equivalent Dimension

1. Acne Distance D= 71,8 mm W= 102,12 mm De (mm)= 96,65
Load at | Correction. Point Load Uniaxial Compr. E@aTrToueVIKO PETPO
failure Factor Index strength eAaOTIKOTNTAG
P (KN) F ls (Mpa) | ls(s0) (Mpa) o, (Mpa) E. (Gpa)
1 4,17 1,345 0,45 0,60 13,2 3,47

Remarks :

0 (a) Axial test in core, (b) Test in cubic sample, (c) Test in irregular sample
00 Equivalent dimension: De2=4'D'W/'IT

0 1= P/IDS?
0 lyso= Fls, 61m0U F = (D./50)°*
0 Oc:22'|5(50)y (ISRM, 1985)

O Et=(0.588ls+0.084)'104 (Ifran & Dearman, 1978)

Sample Description:

Strength Classification:
BIENIAWSKI (1974)

Remarks :

Normal Failure

Zx10T6AIB0G

[MoAU xaunAn Avroxn

Strength Classification
Very high strength
High strength
Medium strength
Low strength
Very low strenth

lss0)
>8
4-8
2-4
1-2
No test recomm.




APIZTOTEAEIO NANENIZTHMIO ©EZZAAONIKHZ (AMO)
TMHMA FrEQAOTIAZ - EPTAZTHPIO TEXNIKHZ FrEQAOrIAZ & YAPOIEQAOrIAZ

EPrO: "TewteXVviKA £épeuva HeAETN ota MAaiola Epywv
KOTOLOKEV R G UTtOOTOOHOU o€ 0LKOTESO Ml TNG 060U

Apntng 50, A\pov ABnvaiwv"

XTOIXEIA AEITMATOZX: I'-1 3.80-4.10m

ANTIKEIMENO: MONOAIAYXTATH AOKIMH XTEPEONOIHXHX
Xapoktnpiopog Aokipiov kot Yroloyiopoi

Aoxipo: ApBu. Zuokeung:
Awoctéoelg cuokevng: Yyog (mm): 19.1 Avdpetp.: | 75.2 mm Emp/ewon A: | 4439.2 mm’
E101k6 Bapog edapoug vs: 2.65 Dawvopevo Bapog v: 2.16 t/m’
[Hopatmpnoeig
Méon vdpomepatdTNTaL: 3.57E-07 cm/sec
Bdpog cuokeung + vypov £ddpoug: W= 301.7 gr Yypoacia IIpwv Metd ™
Bdpog cvokevng: Wy=' 118.92 gr % doxn doxn
Bapog vypov deiypotog: Wg= 182.8 gr ApOp. kayog
Bdapog Enpov detypatoc: Wr= 1618 gr Kéwya + Yypo Bapog 79.41 273.71
R;= ovokeun petd tomov 30 mm gr Kéwya + Enpo Bapog 73.04 251.31
R,= ovokeun ympig poptio gr Bdapog vepov 6.37 22.4
R;= ovokeun pe poptio kg/cm2 gr Bdapog kayog 29.4 89.51
Hy= apywd Hyog dokipiov 19.1 mm Bapog Enpo? deiyp. 43.64 161.8
H= 10080vapo vyog KOKKmV 13.75 mm m % 14.60 13.84
ITicon Telkn Ymoydp. Aldxevo, [Ady. kev. Enpod eavouevo Cy
kPa avdyvoon | og£0.0001 | H=Ho-AR | H,-H; B H - Hs Bépog Cc (cm?/sec)
R (mm) (AR) £ Hs t/m’ x10™
0 19.1 5.346 0.389 1.91
90 0.57 18.53 4.776 0.347 1.97 0.043 18.24
180 0.79 18.31 4.556 0.331 1.99 0.053 14.02
360 1.005 18.095 4.341 0.316 2.01 0.052 41.07
0 0.61 18.49 4.736 0.344 1.97 -0.018 20.57
Apyuci Telun
KaTAoT. | kaTdoTaon
Enpod eavopevo Bapog vy (t/rn3) 1.908 1.971
XuvoAo vyoc H (mm) 19.1 18.49
"Yyoc kéxkov Hg (mm) 13.75 13.75
"Yyog vepod H, (mm) 0.5320 | 0.5046
"Yyog aépa H, (mm) 4.8140 | 4.2314
ITepieyduevn vypacio m (%) 14.60 13.84
BaOuog kopeospot S (%) 99.5 106.5




APIZTOTEAEIO MANENMIZTHMIO ©OEZZAAONIKHZ (AMO)
TMHMA FEQAOFIAZ - EPFAZTHPIO TEXNIKHZ TEQAOTIAZ & YAPOIEQAOTIAZ

AEII'MA

BAOOX 3.80-4.10m

ATATPAMMATA AOKIMHYX XTEPEOIIOIHXHX

A. ATATPAMMA AOI'OY KENQN - ®OPTIXHX

0.430
[¢))
5 0.380
S ) N
Y, e
v M~
‘>’- | *\
0
< 0.330 S —
0.280
10 100 1000
Mieon P (KPa)

B. AIATPAMMA XYNTEAEXTH ETEPEOIIOIHXHX - ®OPTIXHX

45
40
35
30
25
20
10

5

0

NG
N
N
N
N
~N
~N
N
N
NG

N

(cm?/sec*104)

ZuvT. oTgpeoTToinong Cv

10 100 1000
Mieon P (KPa)




APIZTOTEAEIO NANEMIZTHMIO OEZZAAONIKHZ (AMO)

TMHMA TEQAOTIAZ - EPTAZTHPIO TEXNIKHZ FrEQAOTIAZ & YAPOIEQAOrIAZ

Xpbvog (Sec)

10 100 1000
0.3 L L

Agiypo: I'-1 3,80-4,10m
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APIZTOTEAEIO MNMANENIZTHMIO ©OEZ>ZAAONIKHZ
(A.N.©.) TMHMA TrEQAOI'IAZ- EPFAZTHPIO
TEXNIKHZ TEQAOTIIAZ & YAPOI'EQAOTIAZ

AOKIMH AMEXIHI AIATMHIHL ASTM D 3080, BS 1377

SHEAR TEST ASTM D 3080, BS 1377

rewtpnon (Borehole) : ri Huepounvia (Date):| 24/2/23
Agiypa (Sample): 4 BaBog (Depth) m:] 2.45-3.20
Sample data :
APLOLLOG AOKLUAC
Test No 1 2 3
Moisture content % 26.30 24.40 22.70
Wet Bulk density kN/m3 19.75 20.10 20.35
Dry Bulk Density kN/m® 15.64 16.16 16.59
Void ratio 0.69 0.64 0.60
Saturation % 100.33 101.02 100.63
Specific Gravity 26.5 26.5 26.5
Failure Measurements :
Normal stress kN/m?® 50 100 150
Horizontal stress kN/m? 47.1 83.65 123.85
Pore Pressure kN/m? N/A N/A N/A
Strain % 21.61 26.63 21.55
Horizontal stress v Normal stress plot
140
=0.7675x + 8.1167 @
120 ¥ X =
L d
’/
L d
= 100 _e
[ -’ Results:
~ L d
g 80 _.-® b ()= 37.51
2 g c= 8.11
s -~
£ 60
8 Pl
R po
2 40 -
C d
C d
Cd
C d
20 —5==
f”
0
0 20 40 60 80 100 120 140 160

Normal stress (kPa)




Horizontal stress v Shear strain Plot:

Horizontal stress (kPa)

140.000
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4 on= 150 kPa

100.000

80.000
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o
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20.000
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HAPAPTHMA 1
®QTOTPA®IKH AMIOTYIMQEH (Xatinydyoc 2023)
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ITAPAPTHMA A

ANAAYTIKA AIIOTEAEEMATA N'EQTEXNIKQN
EAETI'XQN OEMEAIQYXHX



YIHOAOI'TEMOX ®EPOYXAYX IKANOTHTAY, EIIITPEIIOMENHY TAXHX
KAI KAGIZHXEQN KTIPIOY I'TA IEAIAOAOKO ME XTOIXEIA B’=1,4m,
L’=9m KAI BAOOX EAPAXHX D=4,65m.

MAIN PARAMETERS
Seismic action EC7/8
Zone Greece
Lat./ Long. [WGS84] 401512,5/241450,06
Foundation width 1,4m
Foundation length 9,0 m
Depth of bearing surface 4,65 m
GWT depth 1,6
Correction parameters Terzaghi
EARTHQUAKE
Maximum acceleration (ag/g) 0,16
Seismic effect according to EC7/8
Horizontal seismic coefficient 0,08
SOIL STRATIGRAPHY
Layer  Unit Saturate Angle of Cohesio Undrain Elastic Oedome Poisson Index of|Index of|Descript
thicknes weight |d  unit friction n ed modulus tric primary | secondar ion
s [KN/m3] |weight [°] [kKN/m?] cohesion [kN/m?] modulus consolid 'y
[m] [KN/m?] [kN/m?] [KN/m?] ation compres
[cmg/s] sion
3,7 16,8 18,1 37,5 8,11 210,0 0,0 7540,0 0,35 0,004 0,005 clayey
sand
7,2 21,9 21,9 42,0 0,0 300,0 0,0 20800,0 0,25 0,0 0,0 silt and
sandsilt
with
sand
2,6 22,9 22,9 42,0 0,0 300,0 0,0 20800,0 0,25 0,0 0,0 shaly
rocks
Design loads acting on foundation
Nr. Combinatio |Design N Mx My Hx Hy Type
n name normal [kN] [KN-m] [KN-m] [kN] [kN]
stress
[kN/m?]
1 A1+MI1+R1/0,00 0,00 0,00 0,00 0,00 0,00 Design
2 A2+M2+R2 0,00 0,00 0,00 0,00 0,00 0,00 Design
3 Earthquake 0,00 0,00 0,00 0,00 0,00 0,00 Design
4 S.L.E. 0,00 0,00 0,00 0,00 0,00 0,00 Design
5 S.L.D. 0,00 0,00 0,00 0,00 0,00 0,00 Design
Earthquake + Partial coef. soil geotechnical parameters + Resistances
Nr Seismic Tangent to Effective  Undrained Unit weight Overburden Red. Coef. Red. Coef.
correction |angle of cohesion  cohesion |in unit weight | Vertical Horizontal
shearing foundation bearing bearing
resistance capacity capacity
angle
1 No 1 1 1 1 1 1
2 No 1,25 1,25 1,4 1,3 1 1,1
3 No 1 1 1 1,35 1 1,4 1,1




Yes 1 1 1 1,35 1 1,4 1,1
Yes 125 1,25 1,4 1,3 1 1 1,1

FOUNDATION BEARING CAPACITY COMBINATION...S.L.D.
Author: TERZAGHI (1955)

Bearing capacity [Qult] 811,28 kN/m?
Design resistance[Rd] 811,28 kN/m?
Safety factor [Fs=Qult/Ed] --

BOWLE'S SUBGRADE COEFFICIENT (1982)
Costante di Winkler 32451,17 kN/m3

Al1+M1+R1

Author: TERZAGHI (1955) (Drained conditions)

Factor [Nq] 25,59
Factor [Nc] 40,76
Factor [Ng] 23,81
Form factor [Sc] 1,0
Form factor [Sg] 1,0
Inertial factor of seismic correction [zq] 1,0
Inertial factor of seismic correction [zg] 1,0
Inertial factor of seismic correction [zc] 1,0
Bearing capacity 1628,77 kN/m?
Design resistance 1628,77 kN/m?

Author: Brinch - Hansen 1970 (Drained conditions)

Factor [Nq] 20,87
Factor [Nc] 32,94
Factor [Ng] 23,97
Form factor [Sc] 1,08
Depth factor [Dc] 1,38
Load inclination factor [Ic] 1,0
Slope inclination factor [Gc] 1,0
Base inclination factor [Bc] 1,0
Form factor [Sq] 1,08
Depth factor [Dq] 1,36
Load inclination factor [Iq] 1,0
Slope inclination factor [Gq] 1,0
Base inclination factor [Bq] 1,0
Form factor [Sg] 0,95
Depth factor [Dg] 1,0
Load inclination factor [Ig] 1,0
Slope inclination factor [Gg] 1,0
Base inclination factor [Bg] 1,0
Inertial factor of seismic correction [zq] 1,0
Inertial factor of seismic correction [zg] 1,0
Inertial factor of seismic correction [zc] 1,0
Bearing capacity 1904,66 kN/m?
Design resistance 1904,66 kN/m?

A2+M2+R2



Author: TERZAGHI (1955) (Drained conditions)

Factor [Nq]

Factor [Nc]

Factor [Ng]

Form factor [Sc]

Form factor [Sg]

Inertial factor of seismic correction [zq]
Inertial factor of seismic correction [zg]
Inertial factor of seismic correction [zc]

13,84

Bearing capacity
Design resistance

864,42 kN/m?
864,42 kN/m?

Author: Brinch - Hansen 1970 (Drained conditions)

Factor [Nq]

Factor [Nc]

Factor [Ng]

Form factor [Sc]

Depth factor [Dc]

Load inclination factor [Ic]

Slope inclination factor [Gc]

Base inclination factor [Bc]

Form factor [Sq]

Depth factor [Dq]

Load inclination factor [Iq]

Slope inclination factor [Gq]

Base inclination factor [Bq]

Form factor [Sg]

Depth factor [Dg]

Load inclination factor [Ig]

Slope inclination factor [Gg]

Base inclination factor [Bg]

Inertial factor of seismic correction [zq]
Inertial factor of seismic correction [zg]
Inertial factor of seismic correction [zc]

11,55
21,87
10,19
1,07
1,43
1,0
1,0
1,0
1,07
1,39
1,0

Bearing capacity
Design resistance

1041,77 kN/m?
1041,77 kN/m?

Earthquake

Author: TERZAGHI (1955) (Drained conditions)

Factor [Nq]

Factor [Nc]

Factor [Ng]

Form factor [Sc]

Form factor [Sg]

Inertial factor of seismic correction [zq]
Inertial factor of seismic correction [zg]
Inertial factor of seismic correction [zc]

25,59
40,76
23,81
1,0
1,0
1,0
1,0
1,0

Bearing capacity
Design resistance

1628,77 kN/m?
1163,41 kN/m?




Author: Brinch - Hansen 1970 (Drained conditions)

Factor [Nq] 20,87
Factor [Nc] 32,94
Factor [Ng] 23,97
Form factor [Sc] 1,08
Depth factor [Dc] 1,38
Load inclination factor [Ic] 1,0
Slope inclination factor [Gc] 1,0
Base inclination factor [Bc] 1,0
Form factor [Sq] 1,08
Depth factor [Dq] 1,36
Load inclination factor [Iq] 1,0
Slope inclination factor [Gq] 1,0
Base inclination factor [Bq] 1,0
Form factor [Sg] 0,95
Depth factor [Dg] 1,0
Load inclination factor [Ig] 1,0
Slope inclination factor [Gg] 1,0
Base inclination factor [Bg] 1,0
Inertial factor of seismic correction [zq] 1,0
Inertial factor of seismic correction [zg] 1,0
Inertial factor of seismic correction [zc] 1,0
Bearing capacity 1904,66 kN/m?

Design resistance

1360,47 kN/m?

S.L.E.

Author: TERZAGHI (1955) (Drained conditions)

Factor [Nq]

Factor [Nc]

Factor [Ng]

Form factor [Sc]

Form factor [Sg]

Inertial factor of seismic correction [zq]
Inertial factor of seismic correction [zg]
Inertial factor of seismic correction [zc]

25,59
40,76
23,81
1,0
1,0
0,95
0,95
0,97

Bearing capacity
Design resistance

1549,65 kN/m?
1106,9 kN/m?

Author: Brinch - Hansen 1970 (Drained conditions)

Factor [Nq]

Factor [Nc]

Factor [Ng]

Form factor [Sc]

Depth factor [Dc]

Load inclination factor [Ic]
Slope inclination factor [Gc]
Base inclination factor [Bc]
Form factor [Sq]

Depth factor [Dq]

Load inclination factor [Iq]
Slope inclination factor [Gq]

20,87
32,94
23,97
1,08
1,38
1,0
1,0
1,0
1,08
1,36
1,0
1,0



Base inclination factor [Bq]

Form factor [Sg]

Depth factor [Dg]

Load inclination factor [Ig]

Slope inclination factor [Gg]

Base inclination factor [Bg]

Inertial factor of seismic correction [zq]
Inertial factor of seismic correction [zg]
Inertial factor of seismic correction [zc]

0,97

Bearing capacity
Design resistance

1812,14 kN/m?
1294,38 kN/m?

S.L.D.

Author: TERZAGHI (1955) (Drained conditions)

Factor [Nq]

Factor [Nc]

Factor [Ng]

Form factor [Sc]

Form factor [Sg]

Inertial factor of seismic correction [zq]
Inertial factor of seismic correction [zg]
Inertial factor of seismic correction [zc]

13,84
26,6
10,94
1,0
1,0
0,94
0,94
0,97

Bearing capacity
Design resistance

811,28 kN/m?
811,28 kN/m?

Author: Brinch - Hansen 1970 (Drained conditions)

Factor [Nq]

Factor [Nc]

Factor [Ng]

Form factor [Sc]

Depth factor [Dc]

Load inclination factor [Ic]

Slope inclination factor [Gc]

Base inclination factor [Bc]

Form factor [Sq]

Depth factor [Dq]

Load inclination factor [Iq]

Slope inclination factor [Gq]

Base inclination factor [Bq]

Form factor [Sg]

Depth factor [Dg]

Load inclination factor [Ig]

Slope inclination factor [Gg]

Base inclination factor [Bg]

Inertial factor of seismic correction [zq]
Inertial factor of seismic correction [zg]
Inertial factor of seismic correction [zc]

11,55
21,87
10,19
1,07
1,43

0,94
0,94
0,97

Bearing capacity
Design resistance

977,73 kN/m?
977,73 kN/m?




SETTLEMENTS FOR EVERY LAYER
* Oedometric settlement calculated with: Terzaghi's monodimensional consolidation method

Design normal stress 615,0 kN/m?
Settlement after T years 15,0
Total settlement 5 cm

Z: Average layer depth; Dp: Pressure increment; Wec: Consolidation settlement; Ws:Secondary
settlement; Wt: Total settlement.

Layer V4 Pressure Dp Method We Ws Wt
(m) (kN/m?) (kN/m?) (cm) (cm) (cm)

2 7,775 93,574 147,273 Oedometric 4,43 - 443
3 12,2 148,386 45,966 Oedometric 0,57 -- 0,57

ELASTIC SETTLEMENT

Design normal stress 615,0 kN/m?

Layer thickness 6,2 m

Rock substrate depth 6,2 m

Elastic modulus 0,0 kN/m?

Poisson's ratio 0,0

Influence coefficient 11 0,73

Influence coefficient 12 0,09

Influence coefficient Is 0,79

Settlement at foundation centre 0,12 mm

Influence coefficient I1 0,51

Influence coefficient 12 0,13

Influence coefficient Is 0,59

Settlement at edge 0,04 mm

SETTLEMENTS BURLAND BURBIDGE

Design normal stress 615,0 kN/m?

Time 15,0

Significant depth Zi (m) 1

Average Nspt values within Zi 32,5

Form factor fs 1,448

Compressible layer factor th 1

Time factor ft 1,44

Compressibility index 0,013

Settlement 19,879 mm

LIQUEFACTION VERIFICATION - Method C.N.R. - GNDT from Seed and Idriss

Svo: Total confined stress; S'vo: Effective confined stress; T: Cyclic tangential stress; R: Soil resistance
to liquefaction; Fs: Safety coefficient

1 3,70 35,00 51,664 64,889 44295 0,000 0,000 0,00
2 10,90 50,00 41,676 222,567 131,363 0,000 0,000 0,00
3 13,50 50,00 35,615 282,106 165,404 0,000 0,000 0,00




YIHOAOI'TEMOX ®EPOYXAY IKANOTHTAY, EIIITPEIIOMENHY TAXHX
KAI KAOIZHXEQN YIHHOXTAOMOY I'TA KOITOXTPQXH ME XTOIXEIA

’=3,9m,

MAIN PARAMETERS

’=9,3m KAI BAOOX EAPAXHX D=4,45m.

Seismic action
Zone
Lat./ Long. [WGS84]

EC7/8
Greece
401512,5/241450,06

Foundation width 39m
Foundation length 9,3 m
Depth of bearing surface 4,45 m
GWT depth 1,6
Correction parameters Terzaghi
EARTHQUAKE
Maximum acceleration (ag/g) 0,16
Seismic effect according to EC7/8
Horizontal seismic coefficient 0,08
SOIL STRATIGRAPHY
Layer  Unit Saturate |Angle of Cohesio Undrain |Elastic Oedome Poisson Index of Index of Descript
thicknes weight 'd  unit|friction n ed modulus tric primary secondar ion
s [KN/m3] |weight [°] [kKN/m?] cohesion [kKN/m?] modulus consolid 'y
[m] [KN/m?] [kN/m?] [KN/m?] ation compres
[cmg/s] sion
3,7 16,8 18,1 37,5 8,11 210,0 0,0 7540,0 0,35 0,004 0,018 | clayey
sand
7,2 21,9 21,9 42,0 0,0 300,0 0,0 20800,0 0,25 0,0 0,0 silt and
sandsilt
with
sand
2,6 13,67 22,9 42,0 0,0 300,0 0,0 20800,0 0,25 0,0 0,0 shaly
rocks
Design loads acting on foundation
Nr. Combinatio |Design N Mx My Hx Hy Type
n name normal [kN] [KN-m] [KN-m] [kN] [kN]
stress
[kN/m?]
1 Al1+M1+R1 0,00 0,00 0,00 0,00 0,00 0,00 Design
2 A2+M2+R2 0,00 0,00 0,00 0,00 0,00 0,00 Design
3 Earthquake 0,00 0,00 0,00 0,00 0,00 0,00 Design
4 S.L.E. 0,00 0,00 0,00 0,00 0,00 0,00 Design
5 S.L.D. 0,00 0,00 0,00 0,00 0,00 0,00 Design
Earthquake + Partial coef. soil geotechnical parameters + Resistances
Nr Seismic Tangent to Effective  Undrained Unit weight Overburden Red. Coef. Red. Coef.
correction |angle of cohesion  cohesion |in unit weight | Vertical Horizontal
shearing foundation bearing bearing
resistance capacity capacity
angle
1 No 1 1 1 1 1
2 No 1,25 1,25 1,4 1,3 1 1 1,1




No 1 1 1 1,35 1 1,4 1,1
 Yes 1 1 1 1,35 1 1,4 1,1
Yes 1,25 1,25 1.4 1,3 1 1 1,1

FOUNDATION BEARING CAPACITY COMBINATION...A2+M2+R2
Author: Brinch - Hansen 1970

Bearing capacity [Qult] 881,17 kN/m?
Design resistance[Rd] 881,17 kKN/m?
Safety factor [Fs=Qult/Ed] --

BOWLE'S SUBGRADE COEFFICIENT (1982)
Costante di Winkler 35246,61 kKN/m?

Al1+M1+R1

Author: TERZAGHI (1955) (Undrained conditions)

Factor [Nq] 1,0
Factor [Nc] 5,7
Factor [Ng] 0,0
Form factor [Sc] 1,0
Form factor [Sg] 1,0
Inertial factor of seismic correction [zq] 1,0
Inertial factor of seismic correction [zg] 1,0
Inertial factor of seismic correction [zc] 1,0
Bearing capacity 1227,02 kN/m?
Design resistance 1227,02 kN/m?

Author: Brinch - Hansen 1970 (Undrained conditions)

Factor [Nq] 1,0

Factor [Nc] 5,14

Factor [Ng] 0,0

Form factor [Sc] 1,08

Depth factor [Dc] 1,0

Load inclination factor [Ic] 1,0

Slope inclination factor [Gc] 1,0

Base inclination factor [Bc] 1,0
Inertial factor of seismic correction [zq] 1,0
Inertial factor of seismic correction [zg] 1,0
Inertial factor of seismic correction [zc] 1,0
Bearing capacity 1201,11 kN/m?
Design resistance 1201,11 kN/m?
A2+M2+R2

Author: TERZAGHI (1955) (Undrained conditions)

Factor [Nq] 1,0
Factor [Nc] 5,7
Factor [Ng] 0,0
Form factor [Sc] 1,0
Form factor [Sg] 1,0
Inertial factor of seismic correction [zq] 1,0

Inertial factor of seismic correction [zg] 1,0




Inertial factor of seismic correction [zc]

1,0

Bearing capacity
Design resistance

899,67 kN/m?
899,67 kN/m?

Author: Brinch - Hansen 1970 (Undrained conditions)

Factor [Nq]

Factor [Nc]

Factor [Ng]

Form factor [Sc]

Depth factor [Dc]

Load inclination factor [Ic]

Slope inclination factor [Gc]

Base inclination factor [Bc]

Inertial factor of seismic correction [zq]
Inertial factor of seismic correction [zg]
Inertial factor of seismic correction [zc]

1,0
5,14
0,0
1,08
1,0
1,0
1,0
1,0
1,0
1,0
1,0

Bearing capacity
Design resistance

881,17 kN/m?
881,17 kN/m?

Earthquake

Author: TERZAGHI (1955) (Undrained conditions)

Factor [Nq]

Factor [Nc]

Factor [Ng]

Form factor [Sc]

Form factor [Sg]

Inertial factor of seismic correction [zq]
Inertial factor of seismic correction [zg]
Inertial factor of seismic correction [zc]

1,0
5,7
0,0
1,0
1,0
1,0
1,0
1,0

Bearing capacity
Design resistance

1227,02 kN/m?
876,44 kN/m?

Author: Brinch - Hansen 1970 (Undrained conditions)

Factor [Nq]

Factor [Nc]

Factor [Ng]

Form factor [Sc]

Depth factor [Dc]

Load inclination factor [Ic]

Slope inclination factor [Gc]

Base inclination factor [Bc]

Inertial factor of seismic correction [zq]
Inertial factor of seismic correction [zg]
Inertial factor of seismic correction [zc]

1,0
5,14
0,0
1,08
1,0
1,0
1,0
1,0
1,0
1,0
1,0

Bearing capacity
Design resistance

1201,11 kN/m?
857,93 kN/m?

S.L.E.



Author: TERZAGHI (1955) (Undrained conditions)

Factor [Nq]

Factor [Nc]

Factor [Ng]

Form factor [Sc]

Form factor [Sg]

Inertial factor of seismic correction [zq]
Inertial factor of seismic correction [zg]
Inertial factor of seismic correction [zc]

Bearing capacity
Design resistance

1227,02 kN/m?
876,44 kN/m?

Author: Brinch - Hansen 1970 (Undrained conditions)

Factor [Nq]

Factor [Nc]

Factor [Ng]

Form factor [Sc]

Depth factor [Dc]

Load inclination factor [Ic]

Slope inclination factor [Gc]

Base inclination factor [Bc]

Inertial factor of seismic correction [zq]
Inertial factor of seismic correction [zg]
Inertial factor of seismic correction [zc]

1,0
5,14
0,0
1,08
1,0
1,0
1,0
1,0
1,0
1,0
1,0

Bearing capacity
Design resistance

1201,11 kN/m?
857,93 kN/m?

S.L.D.

Author: TERZAGHI (1955) (Undrained conditions)

Factor [Nq]

Factor [Nc]

Factor [Ng]

Form factor [Sc]

Form factor [Sg]

Inertial factor of seismic correction [zq]
Inertial factor of seismic correction [zg]
Inertial factor of seismic correction [zc]

Bearing capacity
Design resistance

899,67 kN/m?
899,67 kN/m?

Author: Brinch - Hansen 1970 (Undrained conditions)

Factor [Nq]

Factor [Nc]

Factor [Ng]

Form factor [Sc]

Depth factor [Dc]

Load inclination factor [Ic]
Slope inclination factor [Gc]

1,0
5,14
0,0
1,08
1,0
1,0
1,0



Base inclination factor [Bc]

Inertial factor of seismic correction [zq]
Inertial factor of seismic correction [zg]
Inertial factor of seismic correction [zc]

Bearing capacity
Design resistance

881,17 kN/m?
881,17 kN/m?

SETTLEMENTS FOR EVERY LAYER

* Oedometric settlement calculated with: Terzaghi's monodimensional consolidation method

Design normal stress
Settlement after T years
Total settlement

526,0 kN/m?
15,0
10 cm

Z: Average layer depth; Dp: Pressure increment; Wc: Consolidation settlement; Ws:Secondary

settlement; Wt: Total settlement.

Layer Z Pressure Dp Method We Ws Wt
(m) (kN/m?) (kN/m?) (cm) (cm) (cm)

2 7,675 92,365 281,541 Oecdometric 8,73 -- 8,73
3 12,2 148,386 101,678 Oedometric 1,27 -- 1,27

ELASTIC SETTLEMENT

Design normal stress 526,0 kN/m?

Layer thickness 6,2 m

Rock substrate depth 6,2 m

Elastic modulus 98000,0 kN/m?

Poisson's ratio 0,25

Influence coefficient 11 0,42

Influence coefficient 12 0,09

Influence coefficient Is 0,48

Settlement at foundation centre 10,53 mm

Influence coefficient 11 0,22

Influence coefficient 12 0,12

Influence coefficient Is 0,3

Settlement at edge 3,29 mm

SETTLEMENTS BURLAND BURBIDGE

Design normal stress 526,0 kN/m?

Time 15,0

Significant depth Zi (m) 1

Average Nspt values within Zi 16,25

Form factor fs 1,28

Compressible layer factor th 1

Time factor ft 1,44

Compressibility index 0,034

Settlement 80,654 mm
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Aritis model-Settlements for strip and mat foundation-Senario with embnakment Wednesday, February 7, 2024

Results

Time taken to compute: 0 seconds

Stage: Stage 1 = 0 mon

Data Type Minimum Maximum
Total Settlement [cm] 0 3.36006
Total Consolidation Settlement
[cm] 0 0
Virgin Consolidation Settlement 0 0
[em]
Recompression Consolidation 0 0
Settlement [cm]
Immediate Settlement [cm] 0 3.36006
Secondary Settlement [cm] 0 0
Loading Stress ZZ [kPa] -44.7206 605.541
Loading Stress XX [kPa] -571.491 590.542
Loading Stress YY [kPa] -731.202 646.136
Effective Stress ZZ [kPa] 0 689.221
Effective Stress XX [kPa] -480.015 675.262
Effective Stress YY [kPa] -587.659 730.855
Total Stress ZZ [kPa] 0 689.221
Total Stress XX [kPa] -471.113 676.449
Total Stress YY [kPa] -573.387 732.042
Modulus of Subgrade Reaction
(Total) [kPa/m] 0 15160.6
Modulus of Subgrade Reaction
(Immediate) [klga/m] 0 15160.6
Modulus of Subgrade Reaction 0 0
(Consolidation) [kPa/m]
Total Strain -0.000558822 0.0273272
Pore Water Pressure [kPa] 0 84.8565
Excess Pore Water Pressure [kPa] 0 0
Degree of Consolidation [%)] 0 0
Pre-consolidation Stress [kPa] 0.2592 689.891
Over-consolidation Ratio 1 2.14627
Void Ratio 0 0
Permeability [m/mon] 0 0
Coefficient of Consolidation 0 0
[m~2/mon]
Hydroconsolidation Settlement 0 0
[cm]
Average Degree of Consolidation
[%] 0 0
Undrained Shear Strength -1.05965 8.7792
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Aritis model-Settlements for strip and mat foundation-Senario with embnakment

Wednesday, February 7, 2024

Loads
1. Polygonal Load: "Strip 1"
Label Strip 1
Load Type Rigid
Area of Load 16.59 m2
Load 284 kPa
Depth 4.65m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
0 0
0 -11.85
1.4 -11.85
1.4 0
2. Polygonal Load: "Strip 2"
Label Strip 2
Load Type Rigid
Area of Load 16.59 m2
Load 284 kPa
Depth 4.65m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
3.37 0
3.37 -11.85
4.77 -11.85
4.77 0
3. Polygonal Load: "Strip 3"
Label Strip 3
Load Type Rigid
Area of Load 15.89 m2
Load 284 kPa
Depth 4.65m
Installation Stage Stage 1 = 0 mon
Coordinates
X[m] Y [m]
6.79 -0.5
6.79 -11.85
8.19 -11.85
8.19 -0.5

4. Polygonal Load: "Strip 4"

3/10



Aritis model-Settlements for strip and mat foundation-Senario with embnakment

Wednesday, February 7, 2024

Label Strip 4
Load Type Rigid
Area of Load 15.2605 m2
Load 284 kPa
Depth 4.65m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
11.27 0
11.257 -10.85
12.67 -10.85
12.67 0
5. Polygonal Load: "Strip 5"
Label Strip 5
Load Type Rigid
Area of Load 15.19 m2
Load 284 kPa
Depth 4.65m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
16.57 0
16.57 -10.85
17.97 -10.85
17.97 0
6. Polygonal Load: "Mat"
Label Mat
Load Type Rigid
Area of Load 42.315 m2
Load 50 kPa
Depth 445m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
12.67 0
12.67 -10.85
16.57 -10.85
16.57 0

7. Polygonal Load: "Base"
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Aritis model-Settlements for strip and mat foundation-Senario with embnakment

Wednesday, February 7, 2024

Label Base
Load Type Flexible
Area of Load 202.189 m2
Load 2 kPa
Depth 4.75m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
0 0
0 -11.85
8.63 -11.85
8.63 -10.85
17.97 -10.85
17.97 0
8.63 0
8.63 -0.5
5.8 -0.5
5.8 0
8. Polygonal Load: "Mat base"
Label Mat base
Load Type Flexible
Area of Load 42.315 m2
Load 4 kPa
Depth 4.65m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
12.67 0
12.67 -10.85
16.57 -10.85
16.57 0
9. Polygonal Load: "Embankment"
Label Embankment
Load Type Flexible
Area of Load 23.3445 m2
Load 95 kPa
Depth 4.65m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
1.4 0
1.4 -11.85
3.37 -11.85
3.37 0

10. Polygonal Load: "Embankment"

5/10



Aritis model-Settlements for strip and mat foundation-Senario with embnakment Wednesday, February 7, 2024

Label Embankment
Load Type Flexible
Area of Load 23.442 m2
Load 95 kPa
Depth 4.65m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
4.77 0
4.77 -11.85
6.79 -11.85
6.79 -0.5
5.8 -0.5
5.8 0

11. Polygonal Load: "Embankment”

Label Embankment
Load Type Flexible
Area of Load 33.5675 m2
Load 95 kPa
Depth 4.65m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
8.19 -0.5
8.19 -11.85
8.63 -11.85
8.63 -10.85
11.257 -10.85
11.27 0
8.63 0
8.63 -0.5

6/10



Aritis model-Settlements for strip and mat foundation-Senario with embnakment Wednesday, February 7, 2024

Excavations
1. Excavation: "Building Excavation "
Depth 4.75m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
0 0
0 -11.85
8.63 -11.85
8.63 -10.85
17.97 -10.85
17.97 0
8.63 0
8.63 -0.5
5.8 -0.5
5.8 0

7/10



Aritis model-Settlements for strip and mat foundation-Senario with embnakment Wednesday, February 7, 2024

Soil Layers

Ground Surface Drained: Yes

. Drained at
Layer # Type Thickness [m] Depth [m] Bottom
1 S1 3.6 0 Yes
wi 7.2 3.6 No
3 R1 2.6 10.8 No
—a

l._ -

— 134 m
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Aritis model-Settlements for strip and mat foundation-Senario with embnakment Wednesday, February 7, 2024

Soil Properties

Property S1 w1 R1
Color [ ] [ ] [ ]
Unit Weight
[kN/m3] 16.2 18.4 20.3
Saturated Unit
Weight [kN/m3] 18.3 20.7 22.8
KO0 1 1 1
Immediate Enabled Enabled Enabled
Settlement
Es [kPa] 7540 20800 20800
Esur [kPa] 35000 80000 80000
B-bar - - -
Undrained Su A
[kN/m2] 0 0 0
Undrained Su S 0.2 0.2 0.2
Undrained Su m 0.8 0.8 0.8
Piezo Line ID 1 0 0
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Aritis model-Settlements for strip and mat foundation-Senario with embnakment Wednesday, February 7, 2024

Groundwater

Groundwater method

Piezometric Lines
Water Unit Weight

9.81 kN/m3
Generating excess pore pressure above water table
Piezometric Line Entities
ID Depth (m)
1 1.6 m

10/10
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Aritis model-Settlements for strip and mat foundation-Senario with basement Wednesday, February 7, 2024

Results

Time taken to compute: 0 seconds

Stage: Stage 1 = 0 mon

Data Type Minimum Maximum
Total Settlement [cm] -0.19407 1.20219
Total Consolidation Settlement
[cm] 0 0
Virgin Consolidation Settlement 0 0
[em]
Recompression Consolidation 0 0
Settlement [cm]
Immediate Settlement [cm] -0.19407 1.20219
Secondary Settlement [cm] 0 0
Loading Stress ZZ [kPa] -72.0489 243.11
Loading Stress XX [kPa] -398.886 431.126
Loading Stress YY [kPa] -489.36 469.254
Effective Stress ZZ [kPa] 0 326.79
Effective Stress XX [kPa] -310.009 514.806
Effective Stress YY [kPa] -379.518 552.934
Total Stress ZZ [kPa] 0 326.79
Total Stress XX [kPa] -304.074 514.806
Total Stress YY [kPa] -370.615 552.934
Modulus of Subgrade Reaction
(Total) [kPa /m]g -783705 992224
Modulus of Subgrade Reaction
(Immediate) [klga/m] -/83705 992224
Modulus of Subgrade Reaction 0 0
(Consolidation) [kPa/m]
Total Strain -0.000899591 0.0115237
Pore Water Pressure [kPa] 0 84.8565
Excess Pore Water Pressure [kPa] 0 0
Degree of Consolidation [%)] 0 0
Pre-consolidation Stress [kPa] 0.2592 346.956
Over-consolidation Ratio 1 7.03225
Void Ratio 0 0
Permeability [m/mon] 0 0
Coefficient of Consolidation 0 0
[m~2/mon]
Hydroconsolidation Settlement 0 0
[cm]
Average Degree of Consolidation
[%] 0 0
Undrained Shear Strength -0.351281 5.24164
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Aritis model-Settlements for strip and mat foundation-Senario with basement

Wednesday, February 7, 2024

Loads
1. Polygonal Load: "Strip 1"
Label Strip 1
Load Type Rigid
Area of Load 16.59 m2
Load 189 kPa
Depth 45m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
0 0
0 -11.85
1.4 -11.85
1.4 0
2. Polygonal Load: "Strip 2"
Label Strip 2
Load Type Rigid
Area of Load 16.59 m2
Load 189 kPa
Depth 45m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
3.37 0
3.37 -11.85
4.77 -11.85
4.77 0
3. Polygonal Load: "Strip 3"
Label Strip 3
Load Type Rigid
Area of Load 15.89 m2
Load 189 kPa
Depth 45m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
6.79 -0.5
6.79 -11.85
8.19 -11.85
8.19 -0.5

4. Polygonal Load: "Strip 4"
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Aritis model-Settlements for strip and mat foundation-Senario with basement

Wednesday, February 7, 2024

Label Strip 4
Load Type Rigid
Area of Load 15.2605 m2
Load 189 kPa
Depth 45m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
11.27 0
11.257 -10.85
12.67 -10.85
12.67 0
5. Polygonal Load: "Strip 5"
Label Strip 5
Load Type Rigid
Area of Load 15.19 m2
Load 189 kPa
Depth 45m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
16.57 0
16.57 -10.85
17.97 -10.85
17.97 0
6. Polygonal Load: "Mat"
Label Mat
Load Type Rigid
Area of Load 42.315 m2
Load 50 kPa
Depth 445m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
12.67 0
12.67 -10.85
16.57 -10.85
16.57 0

7. Polygonal Load: "Base"
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Aritis model-Settlements for strip and mat foundation-Senario with basement

Wednesday, February 7, 2024

Label Base
Load Type Flexible
Area of Load 202.189 m2
Load 6.25 kPa
Depth 4.75m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
0 0
0 -11.85
8.63 -11.85
8.63 -10.85
17.97 -10.85
17.97 0
8.63 0
8.63 -0.5
5.8 -0.5
5.8 0
8. Polygonal Load: "Mat base"
Label Mat base
Load Type Flexible
Area of Load 42.315 m2
Load 1 kPa
Depth 45m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
12.67 0
12.67 -10.85
16.57 -10.85
16.57 0
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Aritis model-Settlements for strip and mat foundation-Senario with basement Wednesday, February 7, 2024

Excavations
1. Excavation: "Building Excavation "
Depth 4.75m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
0 0
0 -11.85
8.63 -11.85
8.63 -10.85
17.97 -10.85
17.97 0
8.63 0
8.63 -0.5
5.8 -0.5
5.8 0
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Aritis model-Settlements for strip and mat foundation-Senario with basement Wednesday, February 7, 2024

Soil Layers

Ground Surface Drained: Yes

. Drained at
Layer # Type Thickness [m] Depth [m] Bottom
1 S1 3.6 0 Yes
w1 7.2 3.6 No
3 R1 2.6 10.8 No
—a

l._ -

— 134 m
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Aritis model-Settlements for strip and mat foundation-Senario with basement Wednesday, February 7, 2024

Soil Properties

Property S1 w1 R1
Color [ ] [ ] [ ]
Unit Weight
[kN/m3] 16.2 18.4 20.3
Saturated Unit
Weight [kN/m3] 18.3 20.7 22.8
KO0 1 1 1
Immediate Enabled Enabled Enabled
Settlement
Es [kPa] 7540 20800 20800
Esur [kPa] 35000 80000 80000
B-bar - - -
Undrained Su A
[kN/m2] 0 0 0
Undrained Su S 0.2 0.2 0.2
Undrained Su m 0.8 0.8 0.8
Piezo Line ID 1 0 0
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Aritis model-Settlements for strip and mat foundation-Senario with basement Wednesday, February 7, 2024

Groundwater

Groundwater method

Piezometric Lines
Water Unit Weight

9.81 kN/m3
Generating excess pore pressure above water table
Piezometric Line Entities
ID Depth (m)
1 1.6 m

9/9
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Aritis model-Settlements for strip and mat foundation-Senario with basement and plus strips Wednesday, February 7, 2024

Results

Time taken to compute: 0 seconds

Stage: Stage 1 = 0 mon

Data Type Minimum Maximum
Total Settlement [cm] 0 1.4689
Total Consolidation Settlement
[cm] 0 0
Virgin Consolidation Settlement 0 0
[em]
Recompression Consolidation 0 0
Settlement [cm]
Immediate Settlement [cm] 0 1.4689
Secondary Settlement [cm] 0 0
Loading Stress ZZ [kPa] -71.7085 243.17
Loading Stress XX [kPa] -718.297 1757.45
Loading Stress YY [kPa] -2801.23 904.657
Effective Stress ZZ [kPa] 0 326.85
Effective Stress XX [kPa] -585.717 1841.39
Effective Stress YY [kPa] -2639.67 988.597
Total Stress ZZ [kPa] 0 326.85
Total Stress XX [kPa] -548.406 1841.69
Total Stress YY [kPa] -2556.09 988.894
Modulus of Subgrade Reaction
(Total) [kPa/m] 0 >7137.4
Modulus of Subgrade Reaction
(Immediate) [klga/m] 0 >7137.4
Modulus of Subgrade Reaction 0 0
(Consolidation) [kPa/m]
Total Strain -0.000895053 0.0115268
Pore Water Pressure [kPa] 0 84.8565
Excess Pore Water Pressure [kPa] 0 0
Degree of Consolidation [%)] 0 0
Pre-consolidation Stress [kPa] 0.2592 347.014
Over-consolidation Ratio 1 6.80864
Void Ratio 0 0
Permeability [m/mon] 0 0
Coefficient of Consolidation 0 0
[m~2/mon]
Hydroconsolidation Settlement 0 0
[cm]
Average Degree of Consolidation
[%] 0 0
Undrained Shear Strength -0.483641 5.24245
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Aritis model-Settlements for strip and mat foundation-Senario with basement and plus strips Wednesday, February 7, 2024

Loads
1. Polygonal Load: "Strip 1"
Label Strip 1
Load Type Rigid
Area of Load 16.59 m2
Load 189 kPa
Depth 45m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
0 0
0 -11.85
1.4 -11.85
1.4 0
2. Polygonal Load: "Strip 2"
Label Strip 2
Load Type Rigid
Area of Load 16.59 m2
Load 189 kPa
Depth 45m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
3.37 0
3.37 -11.85
4.77 -11.85
4.77 0
3. Polygonal Load: "Strip 3"
Label Strip 3
Load Type Rigid
Area of Load 15.89 m2
Load 189 kPa
Depth 45m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
6.79 -0.5
6.79 -11.85
8.19 -11.85
8.19 -0.5

4. Polygonal Load: "Strip 4"
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Aritis model-Settlements for strip and mat foundation-Senario with basement and plus strips Wednesday, February 7, 2024

Label Strip 4
Load Type Rigid
Area of Load 15.2605 m2
Load 189 kPa
Depth 45m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
11.27 0
11.257 -10.85
12.67 -10.85
12.67 0
5. Polygonal Load: "Strip 5"
Label Strip 5
Load Type Rigid
Area of Load 15.19 m2
Load 189 kPa
Depth 45m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
16.57 0
16.57 -10.85
17.97 -10.85
17.97 0
6. Polygonal Load: "Mat"
Label Mat
Load Type Rigid
Area of Load 42.315 m2
Load 50 kPa
Depth 45m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
12.67 0
12.67 -10.85
16.57 -10.85
16.57 0

7. Polygonal Load: "Base"
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Label Base
Load Type Flexible
Area of Load 202.189 m2
Load 6.25 kPa
Depth 4.75m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
0 0
0 -11.85
8.63 -11.85
8.63 -10.85
17.97 -10.85
17.97 0
8.63 0
8.63 -0.5
5.8 -0.5
5.8 0
8. Polygonal Load: "Polygonal Load 8"
Label Polygonal Load 8
Load Type Rigid
Area of Load 2.76364 m2
Load 189 kPa
Depth 45m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
1.37 -2.686
1.37 -4.091
3.337 -4.091
3.337 -2.686
9. Polygonal Load: "Polygonal Load 11"
Label Polygonal Load 11
Load Type Rigid
Area of Load 2.86339 m2
Load 189 kPa
Depth 45m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
4.742 -2.686
4.742 -4.091
6.78 -4.091
6.78 -2.686

10. Polygonal Load: "Polygonal Load 12"

Aritis model-Settlements for strip and mat foundation-Senario with basement and plus strips Wednesday, February 7, 2024
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Aritis model-Settlements for strip and mat foundation-Senario with basement and plus strips Wednesday, February 7, 2024

Label Polygonal Load 12
Load Type Rigid
Area of Load 4.23604 m2
Load 189 kPa
Depth 45m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
8.185 -4.091
11.277 -4.091
11.277 -2.721
8.185 -2.721
11. Polygonal Load: "Polygonal Load 14"
Label Polygonal Load 14
Load Type Rigid
Area of Load 2.93533 m2
Load 189 kPa
Depth 45m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
4.707 -7.113
4.742 -7.148
4.742 -8.553
6.78 -8.553
6.78 -7.113
12. Polygonal Load: "Polygonal Load 13"
Label Polygonal Load 13
Load Type Rigid
Area of Load 4.5607 m2
Load 189 kPa
Depth 4.5m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
8.168 -7.113
8.168 -8.588
11.26 -8.588
11.26 -7.113

13. Polygonal Load: "Polygonal Load 15"
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Aritis model-Settlements for strip and mat foundation-Senario with basement and plus strips Wednesday, February 7, 2024

Label

Load Type

Area of Load
Load

Depth
Installation Stage

Coordinates

Polygonal Load 15
Rigid

2.78352 m2

189 kPa

45m

Stage 1 = 0 mon

1.387
1.422
1.422
3.355
3.355

X [m]

-7.113
-7.113
-8.553
-8.553
-7.113

Y [m]
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Aritis model-Settlements for strip and mat foundation-Senario with basement and plus strips Wednesday, February 7, 2024

Excavations
1. Excavation: "Building Excavation "
Depth 4.75m
Installation Stage Stage 1 = 0 mon
Coordinates
X [m] Y [m]
0 0
0 -11.85
8.63 -11.85
8.63 -10.85
17.97 -10.85
17.97 0
8.63 0
8.63 -0.5
5.8 -0.5
5.8 0
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Aritis model-Settlements for strip and mat foundation-Senario with basement and plus strips Wednesday, February 7, 2024

Soil Layers

Ground Surface Drained: Yes

. Drained at
Layer # Type Thickness [m] Depth [m] Bottom
1 S1 3.6 0 Yes
wi 7.2 3.6 No
3 R1 2.6 10.8 No
—a
L.

.._ -

— 134 m
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Aritis model-Settlements for strip and mat foundation-Senario with basement and plus strips Wednesday, February 7, 2024

Soil Properties

Property S1 w1 R1
Color [ ] [ ] [ ]
Unit Weight
[kN/m3] 16.2 18.4 20.3
Saturated Unit
Weight [kN/m3] 18.3 20.7 22.8
KO0 1 1 1
Immediate Enabled Enabled Enabled
Settlement
Es [kPa] 7540 20800 20800
Esur [kPa] 35000 80000 80000
B-bar - - -
Undrained Su A
[kN/m2] 0 0 0
Undrained Su S 0.2 0.2 0.2
Undrained Su m 0.8 0.8 0.8
Piezo Line ID 1 0 0
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Aritis model-Settlements for strip and mat foundation-Senario with basement and plus strips Wednesday, February 7, 2024

Groundwater

Groundwater method

Piezometric Lines
Water Unit Weight

9.81 kN/m3
Generating excess pore pressure above water table
Piezometric Line Entities
ID Depth (m)
1 1.6 m
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Settle3 Analysis Information

Aritis model-Ground water drop effect

Project Settings

Document Name

Date Created

Stress Computation Method

Time-dependent Consolidation Analysis

Time Units

Permeability Units

Minimum settlement ratio for subgrade modulus
Calculate settlement with mean stress

Use average properties to calculate layered stresses
Improve consolidation accuracy

Ignore negative effective stresses in settlement
calculations

Aritis model-Ground water drop effect.s3z
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months
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Aritis model-Ground water drop effect Wednesday, February 7, 2024

Results

Time taken to compute: 0 seconds

Stage: Stage 1 = 0 mon

Data Type Minimum Maximum
Total Settlement [cm] -0.0910527 3.62839
E’gr’gf]l Consolidation Settlement _0.34308 1.68469
Virgin Consolidation Settlement 0 1.68469
[cm]
Recompression Consolidation -0.34308 0
Settlement [cm]
Immediate Settlement [cm] -0.0631544 2.48082
Secondary Settlement [cm] 0 0
Loading Stress ZZ [kPa] 0 95.7
Loading Stress XX [kPa] -0.64242 84.6377
Loading Stress YY [kPa] -7.7489 90.5043
Effective Stress ZZ [kPa] 0 284.138
Effective Stress XX [kPa] 0 288.343
Effective Stress YY [kPa] 0 286.665
Mean Stress [kPa] 0 92.7556
Total Stress ZZ [kPa] 0 303.026
Total Stress XX [kPa] 0 307.231
Total Stress YY [kPa] 0 305.553
Modulus of Subgrade Reaction 0 0
(Total) [kPa/m]
Modulus of Subgrade Reaction 0 0
(Immediate) [kPa/m]
Modulus of Subgrade Reaction 0 0
(Consolidation) [kPa/m]
Total Strain -0.00402207 0.0075283
Pore Water Pressure [kPa] 0 95.7002
Excess Pore Water Pressure [kPa] 0 95.7002
Degree of Consolidation [%] 0 48.0852
Pre-consolidation Stress [kPa] 0.2592 283.653
Over-consolidation Ratio 1 2.32451
Void Ratio 0 0.636556
Permeability [m/y] 0 2.36492
Coefficient of Consolidation
[MA2/y] 0 6.49
Hydroconsolidation Settlement 0 0
[cm]
Average Degree of Consolidation 0 0
[%]
Undrained Shear Strength -0.164926 1.24293

Stage: Stage 2 = 600 mon
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Aritis model-Ground water drop effect

Wednesday, February 7, 2024

Data Type
Total Settlement [cm]
Total Consolidation Settlement
[cm]
Virgin Consolidation Settlement
[cm]
Recompression Consolidation
Settlement [cm]
Immediate Settlement [cm]
Secondary Settlement [cm]
Loading Stress ZZ [kPa]
Loading Stress XX [kPa]
Loading Stress YY [kPa]
Effective Stress ZZ [kPa]
Effective Stress XX [kPa]
Effective Stress YY [kPa]
Mean Stress [kPa]
Total Stress ZZ [kPa]
Total Stress XX [kPa]
Total Stress YY [kPa]

Modulus of Subgrade Reaction
(Total) [kPa/m]

Modulus of Subgrade Reaction
(Immediate) [kPa/m]

Modulus of Subgrade Reaction
(Consolidation) [kPa/m]

Total Strain

Pore Water Pressure [kPa]

Excess Pore Water Pressure [kPa]

Degree of Consolidation [%]
Pre-consolidation Stress [kPa]
Over-consolidation Ratio

Void Ratio

Permeability [m/y]

Coefficient of Consolidation
[m~2/y]

Hydroconsolidation Settlement
[em]

Average Degree of Consolidation

[%]
Undrained Shear Strength

Minimum
-0.0631544

0

0

-3.21471e-05

-0.0631544
0

0

-9.64242
-7.7489

O O OO OoOOoOOoOo

o

0

-0.00031094
-0.00784827
-0.00784827
0

0.2592

1

o O o

o

0
-0.00029374

7.40463
4.92381

4.92381

0

2.48082
0

95.7
84.6377
90.5043
303.026
307.231
305.553
92.7556
303.026
307.231
305.553

0

0

0

0.0225144
24.9959
0.00881789
100
302.594
1.00097
0.630008
2.36492

4.42

0

0
2.63895

Maximum

Stage: Stage 3 = 601 mon
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Aritis model-Ground water drop effect

Wednesday, February 7, 2024

Data Type
Total Settlement [cm]
Total Consolidation Settlement
[cm]
Virgin Consolidation Settlement
[cm]
Recompression Consolidation
Settlement [cm]
Immediate Settlement [cm]
Secondary Settlement [cm]
Loading Stress ZZ [kPa]
Loading Stress XX [kPa]
Loading Stress YY [kPa]
Effective Stress ZZ [kPa]
Effective Stress XX [kPa]
Effective Stress YY [kPa]
Mean Stress [kPa]
Total Stress ZZ [kPa]
Total Stress XX [kPa]
Total Stress YY [kPa]

Modulus of Subgrade Reaction
(Total) [kPa/m]

Modulus of Subgrade Reaction
(Immediate) [kPa/m]

Modulus of Subgrade Reaction
(Consolidation) [kPa/m]

Total Strain

Pore Water Pressure [kPa]

Excess Pore Water Pressure [kPa]

Degree of Consolidation [%]
Pre-consolidation Stress [kPa]
Over-consolidation Ratio

Void Ratio

Permeability [m/y]

Coefficient of Consolidation
[m~2/y]

Hydroconsolidation Settlement
[em]

Average Degree of Consolidation

[%]
Undrained Shear Strength

Minimum
-3.70744

0

0

-6.04293e-05

-3.70744
0
-78.1198
-67.6397
-68.0385
0
-52.0508
-52.4121
0
0
-41.9658
-42.3271

0

0

0

-0.005224
-0.00716163
-0.00716163
0

0.2592

1

o O o

o

0
-11.2265

7.61077
4.92381

4.92381

0

2.68696
0

95.7
84.6377
90.5043
301.451
334.88
334.696
92.7556
333.331
366.76
366.576

0

0

0

0.0225144
31.88
31.88
95.0518
302.594
14.5412
0.63
2.36492

4.42

0

0
2.63895

Maximum

Stage: Stage 4 = 602 mon

4/11



Aritis model-Ground water drop effect

Wednesday, February 7, 2024

Data Type
Total Settlement [cm]
Total Consolidation Settlement
[cm]
Virgin Consolidation Settlement
[cm]
Recompression Consolidation
Settlement [cm]
Immediate Settlement [cm]
Secondary Settlement [cm]
Loading Stress ZZ [kPa]
Loading Stress XX [kPa]
Loading Stress YY [kPa]
Effective Stress ZZ [kPa]
Effective Stress XX [kPa]
Effective Stress YY [kPa]
Mean Stress [kPa]
Total Stress ZZ [kPa]
Total Stress XX [kPa]
Total Stress YY [kPa]

Modulus of Subgrade Reaction
(Total) [kPa/m]

Modulus of Subgrade Reaction
(Immediate) [kPa/m]

Modulus of Subgrade Reaction
(Consolidation) [kPa/m]

Total Strain

Pore Water Pressure [kPa]

Excess Pore Water Pressure [kPa]

Degree of Consolidation [%]
Pre-consolidation Stress [kPa]
Over-consolidation Ratio

Void Ratio

Permeability [m/y]

Coefficient of Consolidation
[m~2/y]

Hydroconsolidation Settlement
[em]

Average Degree of Consolidation

[%]
Undrained Shear Strength

Minimum
0

-0.00191803

0

-0.0551523

0
0
0
-17.8234
-16.3278

O O OO OoOOoOOoOo

o

0

-0.00124369
0

0

0

0.2592

1

o O o

o

0
-0.976015

7.57834
4.95983

4.96104

0

5.26439
0
216.765
188.197
190.756
359.775
409.97
401.129
212.644
408.17
506.593
509.908

0

0

0

0.0225133
205.84
205.84
95.7473
359.303
1.49966
0.630756
2.36492

6.49

0

0
2.85087

Maximum

Stage: Stage 5 = 603 mon
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Aritis model-Ground water drop effect

Wednesday, February 7, 2024

Data Type
Total Settlement [cm]
Total Consolidation Settlement
[cm]
Virgin Consolidation Settlement
[cm]
Recompression Consolidation
Settlement [cm]
Immediate Settlement [cm]
Secondary Settlement [cm]
Loading Stress ZZ [kPa]
Loading Stress XX [kPa]
Loading Stress YY [kPa]
Effective Stress ZZ [kPa]
Effective Stress XX [kPa]
Effective Stress YY [kPa]
Mean Stress [kPa]
Total Stress ZZ [kPa]
Total Stress XX [kPa]
Total Stress YY [kPa]

Modulus of Subgrade Reaction
(Total) [kPa/m]

Modulus of Subgrade Reaction
(Immediate) [kPa/m]

Modulus of Subgrade Reaction
(Consolidation) [kPa/m]

Total Strain

Pore Water Pressure [kPa]

Excess Pore Water Pressure [kPa]

Degree of Consolidation [%]
Pre-consolidation Stress [kPa]
Over-consolidation Ratio

Void Ratio

Permeability [m/y]

Coefficient of Consolidation
[m~2/y]

Hydroconsolidation Settlement
[em]

Average Degree of Consolidation

[%]
Undrained Shear Strength

Minimum
0

-0.001073

0

-0.0753838

0
0
0
-17.8234
-16.3278

O O OO OoOOoOOoOo

o

0

-0.00124369
0

-7.76472

0

0.2592

1

o O o

o

0
-0.520656

7.61065
4.99196

4.99261

0

5.26439
0
216.765
188.197
190.756
408.17
506.593
509.908
212.644
408.17
506.593
509.908

0

0

0

0.0225134
17.9707
17.9707
100
407.871
1.13478
0.630944
2.36492

6.49

0

0
5.36917

Maximum

Stage: Stage 6 = 800 mon
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Aritis model-Ground water drop effect

Wednesday, February 7, 2024

Data Type
Total Settlement [cm]
Total Consolidation Settlement
[cm]
Virgin Consolidation Settlement
[cm]
Recompression Consolidation
Settlement [cm]
Immediate Settlement [cm]
Secondary Settlement [cm]
Loading Stress ZZ [kPa]
Loading Stress XX [kPa]
Loading Stress YY [kPa]
Effective Stress ZZ [kPa]
Effective Stress XX [kPa]
Effective Stress YY [kPa]
Mean Stress [kPa]
Total Stress ZZ [kPa]
Total Stress XX [kPa]
Total Stress YY [kPa]

Modulus of Subgrade Reaction
(Total) [kPa/m]

Modulus of Subgrade Reaction
(Immediate) [kPa/m]

Modulus of Subgrade Reaction
(Consolidation) [kPa/m]

Total Strain

Pore Water Pressure [kPa]

Excess Pore Water Pressure [kPa]

Degree of Consolidation [%]
Pre-consolidation Stress [kPa]
Over-consolidation Ratio

Void Ratio

Permeability [m/y]

Coefficient of Consolidation
[m~2/y]

Hydroconsolidation Settlement
[em]

Average Degree of Consolidation

[%]
Undrained Shear Strength

Minimum
0

0

0

-0.0539757

0
0
0
-17.8234
-16.3278

O O OO OoOOoOOoOo

o

0

-0.00124369
-1.14204e-06
-1.14204e-06
0

0.259212

1

o O o

o

0
-1.69402e-08

7.59388
4.9752

5.00095

0

5.26439
0
216.765
188.197
190.756
408.17
506.593
509.908
212.644
408.17
506.593
509.908

0

0

0

0.0225148
24.9959
1.2395e-06
100
407.871
1.14097
0.629999
2.36492

6.49

0

0
5.36917

Maximum
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Aritis model-Ground water drop effect

Excavations

1. Excavation: "Excavation 1"

Bottom Elevation

Installation Stage

Load at Bottom of Excavation
Load Installation Stage

-1.5m

Stage 1 = 0 mon
120 kPa

Stage 1 = 0 mon

Wednesday, February 7, 2024

Coordinates
X [m] Y [m]
0 0
0 -2.36
25 -2.36
25 9.08
9.84 9.08
9.84 12.38
3.44 12.38
3.44 7.6
0 7.6
2. Excavation: "Excavation 2"
Bottom Elevation -4.75 m
Installation Stage Stage 3 = 601 mon
Load at Bottom of Excavation 284 kPa
Load Installation Stage Stage 4 = 602 mon
Coordinates
X [m] Y [m]
0 10.85
-9.34 10.85
-9.34 10.55
-12.17 10.55
-12.17 10.85
-17.97 10.85
-17.97 -1
-9.34 -1
-9.34 0
0 0
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Aritis model-Ground water drop effect Wednesday, February 7, 2024

Soil Layers

Ground Surface Drained: Yes

. . Drained at
Layer # Type Thickness [m] Elevation [m] Bottom
1 S1 4.2 -0 No
w1 7.2 -4.2 No
3 R1 2.6 -11.4 No
D_ D
—-4.z

l:l_-lll4
-14 m
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Aritis model-Ground water drop effect

Soil Properties

Wednesday, February 7, 2024

Property
Color
Unit Weight
[kN/m3]
Saturated Unit
Weight [kN/m3]
Poisson's Ratio
KO

Immediate
Settlement

E [kPa]
Eur [kPa]

Primary
Consolidation

Material Type
Cc

Cr

el

OCR

Cv [m2/y]

Cvr [m2/y]
B-bar
Undrained Su A
[kN/m2]
Undrained Su S
Undrained Su m
Piezo Line ID

S1

[]

16.2

18.3

0.3
1

Disabled

Enabled

Non-Linear
0.053
0.018

0.63

1

4.42

6.49

1

0

0.2
0.8
Staged

wi

18.4

20.7

0.375
1

Enabled

20800
20800

Disabled

0.2
0.8

R1

20.3

22.8

0.375
1

Enabled

20800
20800

Disabled

0.2
0.8
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Aritis model-Ground water drop effect Wednesday, February 7, 2024

Groundwater

Groundwater method Piezometric Lines
Water Unit Weight 9.81 kN/m3
Generating excess pore pressure above water table

Piezometric Line Entities

ID Elevation (m)
1 -1.6m
2 -4.75 m
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Stability Analysis of NW slope

Slide Analysis Information

Stability Analysis of NW slope

Design Standard

Saturday, February 10, 2024

Selected Type:

Type
Permanent Actions: Unfavourable
Permanent Actions: Favourable
Variable Actions: Unfavourable
Variable Actions: Favourable
Effective cohesion
Coefficient of shearing resistance
Undrained strength
Weight density
Shear strength (other models)
Earth resistance
Tensile and plate strength
Shear strength
Compressive strength
Bond strength
Seismic Coefficient

Eurocode 7 - Design Approach 3
Partial Factor

1

1

1.3

0

1.25

1.25

1.4

1.25

= = = s
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Stability Analysis of NW slope Saturday, February 10, 2024

Analysis Options

Slices Type: Vertical
Analysis Methods Used
Bishop simplified
Janbu corrected

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes

Create Interslice boundaries at intersections with water
tables and piezos:

Initial trial value of FS: 1
Steffensen Iteration: Yes

Yes

3/13



Stability Analysis of NW slope

Groundwater Analysis

Groundwater Method:

Pore Fluid Unit Weight [kN/m3]:

Use negative pore pressure cutoff:
Maximum negative pore pressure [kPa]:
Advanced Groundwater Method:

Water Surfaces
9.81

Yes

0

None

Saturday, February 10, 2024
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Stability Analysis of NW slope

Surface Options

Surface Type:
Search Method:
Radius Increment:
Composite Surfaces:
Reverse Curvature:
Minimum Elevation:
Minimum Depth:
Minimum Area:
Minimum Weight:

Circular

Grid Search

10

Enabled

Create Tension Crack
Not Defined

Not Defined

Not Defined

Not Defined

Saturday, February 10, 2024
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Stability Analysis of NW slope Saturday, February 10, 2024

Loading

1 Distributed Load present
Distributed Load 1

Distribution: Constant

Magnitude [kPa]: 120

Orientation: Normal to boundary
Load Action: Variable
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Stability Analysis of NW slope

Materials

S1
Color
Strength Type

Unsaturated Unit Weight [kN/m3]
Saturated Unit Weight [kN/m3]

Cohesion [kPa]
Friction Angle [deg]
Water Surface

Hu Value

wi

Color

Strength Type

Unit Weight [kN/m3]
Cohesion [kPa]
Cohesion Type
Water Surface

Ru Value

R1

Color

Strength Type

Unit Weight [kN/m3]
Cohesion [kPa]
Cohesion Type
Water Surface

Ru Value

[]

Mohr-Coulomb

16.2

18.3

8.1

37.5

Water Table
Automatically Calculated

Undrained
20.7

300
Constant
None

0

Undrained
22.8

300
Constant
None

0

Saturday, February 10, 2024
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Stability Analysis of NW slope

Global Minimums
Method: bishop simplified

FS
Center:
Radius:
Left Slip Surface Endpoint:
Right Slip Surface Endpoint:
Left Slope Intercept:
Right Slope Intercept:
Resisting Moment:
Driving Moment:
Total Slice Area:
Surface Horizontal Width:
Surface Average Height:

Method: janbu corrected

FS
Center:
Radius:
Left Slip Surface Endpoint:
Right Slip Surface Endpoint:
Left Slope Intercept:
Right Slope Intercept:
Resisting Horizontal Force:
Driving Horizontal Force:
Total Slice Area:
Surface Horizontal Width:
Surface Average Height:

0.595724
14.607, 0.995
6.801
7.879, 0.000
10.000, -4.008
7.879 0.000
10.000 0.000
294.11 kKN-m
493.701 kKN-m
5.43218 m2
2.12081 m
2.56137 m

0.715849
14.607, 0.995
6.801
7.879, 0.000
10.000, -4.008
7.879 0.000
10.000 0.000
27.254 kN
38.0723 kN
5.43218 m2
2.12081 m
2.56137 m

Saturday, February 10, 2024
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Stability Analysis of NW slope Saturday, February 10, 2024

Global Minimum Support Data

No Supports Present

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 8939

Number of Invalid Surfaces: 322
Error Codes

Error Code -108 reported for 298 surfaces

Error Code -112 reported for 24 surfaces

Method: janbu corrected

Number of Valid Surfaces: 8749

Number of Invalid Surfaces: 512
Error Codes

Error Code -108 reported for 406 surfaces

Error Code -111 reported for 74 surfaces

Error Code -112 reported for 32 surfaces

Error Code Descriptions

The following errors were encountered during the computation:

-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).

-111 = Safety factor equation did not converge

-112 = The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration
of the safety factor calculation. This screens out some slip surfaces which may not be valid in
the context of the analysis, in particular, deep seated slip surfaces with many high negative base
angle slices in the passive zone.
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Stability Analysis of NW slope

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 0.595724

Slice
Number

0 N N W=

[ N N N N N N N T T T T T T T T B N N N e e S S S =
SO XV ITLEBRO OO RXRARNNEDRL -SRI ANNEDRN S O0RXARNNDE DO — O

Width
[m]

0.0419893
0.0419893
0.0419893
0.0419893
0.0419893
0.0419893
0.0419893
0.0419893
0.0419893
0.0419893
0.0419893
0.0419893
0.0419893
0.0419893
0.0419893
0.0419893
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617

Weight
[kN]

0.085481
0.241475
0.373262
0.48936
0.594164
0.690312
0.779537
0.863053
0.94175
1.0163
1.08724
1.15498
1.21987
1.28219
1.34218
1.40005
1.48181
1.54475
1.60571
1.66484
1.72226
1.77807
1.83237
1.88525
1.93678
1.98704
2.03609
2.08399
2.13078
2.17653
2.22128
2.26506
2.30792
2.34989
2.39101
24313
2.4708
2.50953
2.54752
2.58479
2.62137
2.65727
2.69252
2.72713
2.76112
2.79451
2.82732
2.85956
2.89123
2.92237

Angle of
Slice Base
[deg]

-80.5153
-78.5507
-76.8803
-75.3993
-74.0538
-72.8113
-71.6509
-70.5576
-69.5206
-68.5317
-67.5845
-66.674

-65.7958
-64.9467
-64.1236
-63.3243
-62.541

-61.7721
-61.022

-60.2892
-59.5725
-58.8707
-58.1829
-57.5082
-56.8457
-56.1948
-55.5547
-54.9249
-54.3048
-53.6939
-53.0917
-52.4979
-51.912

-51.3336
-50.7624
-50.1981
-49.6405
-49.0891
-48.5438
-48.0043
-47.4704
-46.9419
-46.4185
-45.9001
-45.3865
-44.8775
-44.373

-43.8728
-43.3768
-42.8848

Base
Material

S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1

Base
Cohesion
[kPa]

6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48

Base

31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442

Shear
Stress
[kPa]

1.81096
2.76128
3.69762
4.62001
5.52895
6.42519
7.30946
8.1825
9.04496
9.89748
10.7406
11.5748
12.4006
13.2184
14.0285
14.8314
15.524
16.1029
16.6734
17.236
17.7912
18.3394
18.8812
19.4168
19.9466
20.4709
20.99
21.5042
22.0137
22.5187
23.0194
23.5161
24.0088
24.4978
24.9833
25.4653
25.944
26.4196
26.8921
27.3617
27.8285
28.2926
28.7541
29.213
29.6696
30.1238
30.5757
31.0254
31.4731
31.9188

Shear
Strength
[kPa]

1.07883
1.64496
2.20276
2.75225
3.29373
3.82764
4.35442
4.87451
5.3883
5.89616
6.39842
6.89539
7.38733
7.8745
8.35713
8.83543
9.24799
9.5929
9.93275
10.2679
10.5986
10.9252
11.248
11.567
11.8827
12.195
12.5043
12.8106
13.1141
13.4149
13.7132
14.0091
14.3026
14.594
14.8832
15.1703
15.4555
15.7388
16.0203
16.3
16.5781
16.8546
17.1295
17.4029
17.6749
17.9455
18.2147
18.4826
18.7493
19.0148

Base
Normal
Stress
[kPa]
-8.79867
-7.87643
-6.96777
-6.07263
-5.19054
-4.32078
-3.46263
-2.61539
-1.7784
-0.951092
-0.132891
0.676676
1.47806
2.27168
3.05789
3.83706
491138
6.26489
7.58537
8.87509
10.1361
11.3702
12.5789
13.7638
14.9262
16.0672
17.188
18.2895
19.3726
20.4382
21.4869
22.5195
23.5368
24.5394
25.5277
26.5024
27.4638
28.4125
29.3488
30.2734
31.1865
32.0885
32.9798
33.8605
34.7311
35.5919
36.4432
37.285
38.1181
38.9421

Saturday, February 10, 2024

Pore
Pressure
[kPa]

(== e ==l e - - - = e =)

0
0.402229
1.19388
1.96073
2.7045
3.42672
4.12875
481179
5.47693
6.12516
6.75735
7.37431
7.97679
8.56545
9.14091
9.70374
10.2545
10.7936
11.3215
11.8387
12.3456
12.8424
13.3296
13.8075
14.2763
14.7364
15.188
15.6313
16.0667
16.4943
16.9143
17.3269
17.7324
18.1309
18.5226

Effective
Normal
Stress
[kPa]
-8.79867
-7.87643
-6.96777
-6.07263
-5.19054
-4.32078
-3.46263
-2.61539
-1.7784
-0.951092
-0.132891
0.676676
1.47806
2.27168
3.05789
3.83706
4.50915
5.07101
5.62464
6.17059
6.70937
7.24142
7.76715
8.28688
8.80105
9.30988
9.81365
10.3127
10.8072
11.2973
11.7832
12.265
12.7432
13.2179
13.689
14.1568
14.6214
15.0829
15.5413
15.9971
16.4501
16.9005
17.3485
17.7938
18.2368
18.6776
19.1163
19.5526
19.9872
20.4195

Base
Vertical
Stress

[kPa]
2.041
5.75745
8.89708
11.663
14.1597
16.4502
18.5758
20.5653
22.44
24.216
25.9058
27.5195
29.0652
30.5498
31.9789
33.3573
34.7848
36.2616
37.6922
39.0797
40.427
41.7366
43.0109
44.2516
45.4609
46.6402
47.7911
48.9151
50.0133
51.0867
52.1367
53.1639
54.1696
55.1545
56.1192
57.0648
57.9916
58.9004
59.7917
60.6663
61.5244
62.3669
63.194
64.0061
64.8037
65.5873
66.357
67.1132
67.8566
68.5871

Effective
Vertical
Stress
[kPa]

2.041
5.75745
8.89708
11.663
14.1597
16.4502
18.5758
20.5653
22.44
24.216
25.9058
27.5195
29.0652
30.5498
31.9789
33.3573
34.3826
35.0678
35.7315
36.3752
37.0003
37.6079
38.1991
38.7747
39.3357
39.8829
40.4168
40.9383
41.4478
41.9458
42.4329
42.9094
43.376
43.833
44.2805
44,7192
45.1492
45.5708
45,9842
46.39
46.788
47.1789
47.5627
47.9394
48.3094
48.673
49.0301
49.3808
49.7257
50.0645
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Stability Analysis of NW slope

Global Minimum Query (janbu corrected) - Safety Factor: 0.715849

Slice
Number

0 NN N R W~
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Width
[m]

0.0419893
0.0419893
0.0419893
0.0419893
0.0419893
0.0419893
0.0419893
0.0419893
0.0419893
0.0419893
0.0419893
0.0419893
0.0419893
0.0419893
0.0419893
0.0419893
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617
0.042617

Weight

[kN]

0.085481
0.241475
0.373262
0.48936
0.594164
0.690312
0.779537
0.863053
0.94175
1.0163
1.08724
1.15498
1.21987
1.28219
1.34218
1.40005
1.48181
1.54475
1.60571
1.66484
1.72226
1.77807
1.83237
1.88525
1.93678
1.98704
2.03609
2.08399
2.13078
2.17653
222128
2.26506
2.30792
2.34989
2.39101
24313
2.4708
2.50953
2.54752
2.58479
2.62137
2.65727
2.69252
2.72713
2.76112
2.79451
2.82732
2.85956
2.89123
2.92237

Angle of
Slice Base

[deg]

-80.5153
-78.5507
-76.8803
-75.3993
-74.0538
-72.8113
-71.6509
-70.5576
-69.5206
-68.5317
-67.5845
-66.674

-65.7958
-64.9467
-64.1236
-63.3243
-62.541

-61.7721
-61.022

-60.2892
-59.5725
-58.8707
-58.1829
-57.5082
-56.8457
-56.1948
-55.5547
-54.9249
-54.3048
-53.6939
-53.0917
-52.4979
-51.912

-51.3336
-50.7624
-50.1981
-49.6405
-49.0891
-48.5438
-48.0043
-47.4704
-46.9419
-46.4185
-45.9001
-45.3865
-44.8775
-44.373

-43.8728
-43.3768
-42.8848

Material

S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1

Base
Cohesion
[kPa]

6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48

Base
Friction
Angle

[deg]
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442

Shear
Stress
[kPa]

1.70683
2.59261
3.46104
4.31296
5.14947
5.97165
6.78051
7.57698
8.36186
9.13589
9.89972
10.654

11.3991
12.1356
12.864

13.5845
14.203

14.7166
15.222

15.7195
16.2098
16.6932
17.1703
17.6412
18.1064
18.5661
19.0207
19.4704
19.9154
20.3559
20.7921
21.2242
21.6524
22.0769
22.4977
22915

23.3291
23.7398
24.1476
24.5522
24.954

25353

25.7493
26.1431
26.5342
26.9229
27.3093
27.6933
28.0752
28.4549

Shear
Strength
[kPa]

1.22183
1.85592
2.47758
3.08743
3.68624
4.2748

4.85382
5.42397
5.98583
6.53992
7.08671
7.62662
8.16002
8.68726
9.20865
9.72447
10.1672
10.5349
10.8966
11.2528
11.6038
11.9498
12.2913
12.6284
12.9614
13.2905
13.616

13.9379
14.2564
14.5717
14.884

15.1933
15.4999
15.8037
16.105

16.4037
16.7001
16.9941
17.286

17.5757
17.8633
18.1489
18.4326
18.7145
18.9945
19.2727
19.5493
19.8242
20.0976
20.3694

Base
Normal

Stress

[kPa]
-8.56572
-7.5328
-6.52006
-5.52661
-4.55112
-3.59234
-2.64909
-1.72031
-0.805023
0.0976055
0.988343
1.86788
2.73681
3.59571
4.44506
5.28535
6.40874
7.79942
9.15556
10.4795
11.7735
13.0393
14.2786
15.4929
16.6837
17.852
18.9991
20.1259
21.2334
22.3225
23.3941
24.4488
25.4872
26.5101
27.518
28.5116
29.4912
30.4575
31.4108
32.3514
33.2802
34.1971
35.1026
35.9969
36.8807
37.754
38.6173
39.4707
40.3143
41.1489

Saturday, February 10, 2024

Pore
Pressure
[kPa]

(== e e ===l lNe e e - e - =

0
0.402229
1.19388
1.96073
2.7045
3.42672
4.12875
481179
5.47693
6.12516
6.75735
7.37431
7.97679
8.56545
9.14091
9.70374
10.2545
10.7936
11.3215
11.8387
12.3456
12.8424
13.3296
13.8075
14.2763
14.7364
15.188
15.6313
16.0667
16.4943
16.9143
17.3269
17.7324
18.1309
18.5226

Effective
Normal
Stress
[kPa]
-8.56572
-7.5328
-6.52006
-5.52661
-4.55112
-3.59234
-2.64909
-1.72031
-0.805023
0.0976055
0.988343
1.86788
2.73681
3.59571
4.44506
5.28535
6.00651
6.60554
7.19483
7.77505
8.34679
8.91058
9.46678
10.016
10.5585
11.0947
11.6248
12.1491
12.6679
13.1816
13.6903
14.1943
14.6936
15.1886
15.6793
16.166
16.6488
17.1279
17.6033
18.0751
18.5438
19.0091
19.4713
19.9302
20.3864
20.8397
21.2904
21.7383
22.1834
22.6263

Base
Vertical
Stress

[kPa]
1.65067
5.2683
8.32973
11.0303
13.471
15.7125
17.7945
19.745
21.5843
23.3281
24.9885
26.5751
28.0959
29.5575
30.9652
32.3238
33.7401
35.2137
36.6416
38.0267
39.372
40.6801
41.9529
43.1928
44.4014
45.5803
46.7311
47.855
48.9534
50.0275
51.0782
52.1066
53.1134
54.0996
55.066
56.0132
56.942
57.8529
58.7467
59.6236
60.4845
61.3295
62.1595
62.9746
63.7753
64.562
65.3353
66.0952
66.8422
67.5767

Effective
Vertical
Stress
[kPa]

1.65067
5.2683

8.32973
11.0303
13.471

15.7125
17.7945
19.745

21.5843
23.3281
24.9885
26.5751
28.0959
29.5575
30.9652
32.3238
33.3379
34.0199
34.6808
35.3222
35.9453
36.5513
37.1411
37.7159
38.2762
38.8229
39.3567
39.8782
40.388

40.8866
41.3744
41.8521
42.3198
42.7781
43.2273
43.6676
44.0996
44.5233
44.9392
45.3473
45.7481
46.1415
46.5282
46.9079
47.281

47.6477
48.0084
48.3628
48.7113
49.0541
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Stability Analysis of NW slope

O 00 9N kW=

[E—
—_ o

OB AR DA DA BRD DR WOWLLOWDLOWOWLLOWLWINDRNNNMNRNNNRN = = —— o =
S S0 XV LELRNESOXANGOEIRL -SSR ATREDON—~S00A N & W R

Interslice Data

Global Minimum Query (bishop simplified) - Safety Factor: 0.595724

Slice Number

X coordinate [m]

7.87919
7.92118
7.96317
8.00516
8.04715
8.08914
8.13113
8.17312
8.21511
8.2571
8.29909
8.34107
8.38306
8.42505
8.46704
8.50903
8.55102
8.59364
8.63626
8.67887
8.72149
8.76411
8.80672
8.84934
8.89196
8.93457
8.97719
9.01981
9.06243
9.10504
9.14766
9.19028
9.23289
9.27551
9.31813
9.36074
9.40336
9.44598
9.4886
9.53121
9.57383
9.61645
9.65906
9.70168
9.7443
9.78691
9.82953
9.87215
9.91477
9.95738
10

Y coordinate - Bottom

0
-0.251331
-0.458654
-0.638812
-0.800003
-0.946957
-1.0827
-1.2093
-1.32825
-1.44068
-1.54745
-1.64924
-1.74662
-1.84003
-1.92986
-2.01643
-2.1
-2.18201
-2.2614
-2.33835
-2.41303
-2.48559
-2.55616
-2.62485
-2.69176
-2.757
-2.82065
-2.88278
-2.94348
-3.0028
-3.0608
-3.11754
-3.17308
-3.22745
-3.28071
-3.3329
-3.38404
-3.43419
-3.48337
-3.53161
-3.57895
-3.62541
-3.67102
-3.7158
-3.75978
-3.80297
-3.84541
-3.8871
-3.92808
-3.96834
-4.00793

[m]

Interslice Normal Force

0
-2.28739
-4.03624
-5.44672
-6.61947
-7.61428
-8.47045
-9.21559
-9.87011
-10.4497
-10.9666
-11.4309
-11.8508
-12.2332
-12.5839
-12.9079
-13.2097
-13.4682
-13.6568
-13.7833
-13.8546
-13.877
-13.8559
-13.7961
-13.7022
-13.578
-13.4274
-13.2535
-13.0595
-12.848
-12.6218
-12.3831
-12.1341
-11.877
-11.6136
-11.3457
-11.0749
-10.8028
-10.5309
-10.2605
-9.99288
-9.72935
-9.47101
-9.21896
-8.97424
-8.73782
-8.51063
-8.29358
-8.08749
-7.89319
0

[kN]

(= e e = e e e e = e e = = e e - e e == Re e e e e e = Re e e e e == Nee e e e e e e - e e e N e = =)

Saturday, February 10, 2024

Interslice Shear Force
[KN]

(= e e = e e e e = e e - = e e = e e == Re el e e = e e e - = == e i e - N e e = = e e N e e e N e N = =l )

Interslice Force Angle

[deg]
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Stability Analysis of NW slope

Global Minimum Query (janbu corrected) - Safety Factor: 0.715849

Slice Number

O 00 9N W=

DB BB DR BB A DDLU LWL LWL LWL R NN — — o
2SO0V UE LN, AARNR RO SO AIARGEORN~S0X0an b B0~ O

X coordinate [m]

7.87919
7.92118
7.96317
8.00516
8.04715
8.08914
8.13113
8.17312
8.21511
8.2571
8.29909
8.34107
8.38306
8.42505
8.46704
8.50903
8.55102
8.59364
8.63626
8.67887
8.72149
8.76411
8.80672
8.84934
8.89196
8.93457
8.97719
9.01981
9.06243
9.10504
9.14766
9.19028
9.23289
9.27551
9.31813
9.36074
9.40336
9.44598
9.4886
9.53121
9.57383
9.61645
9.65906
9.70168
9.7443
9.78691
9.82953
9.87215
9.91477
9.95738
10

Y coordinate - Bottom

0
-0.251331
-0.458654
-0.638812
-0.800003
-0.946957
-1.0827
-1.2093
-1.32825
-1.44068
-1.54745
-1.64924
-1.74662
-1.84003
-1.92986
-2.01643
-2.1
-2.18201
-2.2614
-2.33835
-2.41303
-2.48559
-2.55616
-2.62485
-2.69176
-2.757
-2.82065
-2.88278
-2.94348
-3.0028
-3.0608
-3.11754
-3.17308
-3.22745
-3.28071
-3.3329
-3.38404
-3.43419
-3.48337
-3.53161
-3.57895
-3.62541
-3.67102
-3.7158
-3.75978
-3.80297
-3.84541
-3.8871
-3.92808
-3.96834
-4.00793

[m]

Interslice Normal Force

0
-2.2272
-3.90189
-5.22733
-6.3061
-7.19928
-7.9471
-8.57792
-9.1127
-9.56755
-9.9552
-10.2859
-10.5683
-10.8093
-11.0151
-11.1908
-11.341
-11.4435
-11.4752
-11.4438
-11.3563
-11.2189
-11.037
-10.8156
-10.559
-10.2713
-9.95611
-9.61677
-9.2563
-8.8775
-8.48293
-8.07497
-7.65581
-7.22749
-6.79191
-6.35085
-5.90594
-5.45875
-5.01073
-4.56324
-4.11756
-3.67492
-3.23645
-2.80325
-2.37632
-1.95666
-1.54519
-1.14278
-0.75027
-0.368464
0

[kN]

SO DD DD DD DD DD DD DD ODODODODDODDODODODODODDODODODDODODODODODDODDODOODDODOODDDDODDODODODODOODOOC OO O

Interslice Shear Force

[kN]

SO DD DD DD DD DD DD ODODODOD DD ODODODODDODODDODDODODODDODODDODODODODODDODDODODDODOODDDDODODODODODODOODOO OO0

[deg]

Saturday, February 10, 2024

Interslice Force Angle
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Stability Analysis of NE slope

Slide Analysis Information

Stability Analysis of NE slope

Design Standard

Saturday, February 10, 2024

Selected Type:

Type
Permanent Actions: Unfavourable
Permanent Actions: Favourable
Variable Actions: Unfavourable
Variable Actions: Favourable
Effective cohesion
Coefficient of shearing resistance
Undrained strength
Weight density
Shear strength (other models)
Earth resistance
Tensile and plate strength
Shear strength
Compressive strength
Bond strength
Seismic Coefficient

Eurocode 7 - Design Approach 3
Partial Factor

1

1

1.3

0

1.25

1.25

1.4

1.25

= = = s
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Stability Analysis of NE slope Saturday, February 10, 2024

Analysis Options

Slices Type: Vertical
Analysis Methods Used
Bishop simplified
Janbu corrected

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes

Create Interslice boundaries at intersections with water
tables and piezos:

Initial trial value of FS: 1
Steffensen Iteration: Yes

Yes
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Stability Analysis of NE slope

Groundwater Analysis

Groundwater Method:

Pore Fluid Unit Weight [kN/m3]:

Use negative pore pressure cutoff:
Maximum negative pore pressure [kPa]:
Advanced Groundwater Method:

Water Surfaces
9.81

Yes

0

None

Saturday, February 10, 2024
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Stability Analysis of NE slope

Surface Options

Surface Type:
Search Method:
Radius Increment:
Composite Surfaces:
Reverse Curvature:
Minimum Elevation:
Minimum Depth:
Minimum Area:
Minimum Weight:

Circular

Grid Search

10

Enabled

Create Tension Crack
Not Defined

Not Defined

Not Defined

Not Defined

Saturday, February 10, 2024
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Stability Analysis of NE slope Saturday, February 10, 2024

Loading

1 Distributed Load present
Distributed Load 1

Distribution: Constant

Magnitude [kPa]: 120

Orientation: Normal to boundary
Load Action: Variable
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Stability Analysis of NE slope

Materials

S1
Color
Strength Type

Unsaturated Unit Weight [kN/m3]
Saturated Unit Weight [kN/m3]

Cohesion [kPa]
Friction Angle [deg]
Water Surface

Hu Value

wi

Color

Strength Type

Unit Weight [kN/m3]
Cohesion [kPa]
Cohesion Type
Water Surface

Ru Value

R1

Color

Strength Type

Unit Weight [kN/m3]
Cohesion [kPa]
Cohesion Type
Water Surface

Ru Value

[]

Mohr-Coulomb
16.2

18.3

8.1

37.5

Water Table

1

Undrained
20.7

300
Constant
None

0

Undrained
22.8

300
Constant
None

0

Saturday, February 10, 2024
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Stability Analysis of NE slope

Global Minimums
Method: bishop simplified

FS
Center:
Radius:
Left Slip Surface Endpoint:
Right Slip Surface Endpoint:
Left Slope Intercept:
Right Slope Intercept:
Resisting Moment:
Driving Moment:
Total Slice Area:
Surface Horizontal Width:
Surface Average Height:

Method: janbu corrected

FS
Center:
Radius:
Left Slip Surface Endpoint:
Right Slip Surface Endpoint:
Left Slope Intercept:
Right Slope Intercept:
Resisting Horizontal Force:
Driving Horizontal Force:
Total Slice Area:
Surface Horizontal Width:
Surface Average Height:

0.388741
-15.530, 0.995
7.391
-10.000, -3.909
-8.206, 0.000
-10.000 0.000
-8.206 0.000
704.382 kN-m
1811.96 kN-m
4.42754 m2
1.79413 m
2.46779 m

0.374328
-16.034, 0.995
7.334
-10.000, -3.173
-8.768, 0.000
-10.000 0.000
-8.768 0.000
19.3004 kN
51.5601 kN
2.40925 m2
1.23165m
1.95612 m

Saturday, February 10, 2024
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Stability Analysis of NE slope Saturday, February 10, 2024

Global Minimum Support Data

No Supports Present

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4265

Number of Invalid Surfaces: 4996
Error Codes

Error Code -106 reported for 313 surfaces

Error Code -108 reported for 798 surfaces

Error Code -1000 reported for 3885 surfaces

Method: janbu corrected

Number of Valid Surfaces: 3517

Number of Invalid Surfaces: 5744
Error Codes

Error Code -106 reported for 300 surfaces

Error Code -108 reported for 1087 surfaces

Error Code -111 reported for 472 surfaces

Error Code -1000 reported for 3885 surfaces

Error Code Descriptions

The following errors were encountered during the computation:

-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This
limitation is imposed to avoid numerical errors which may result from too many slices, or too
small a slip region.

-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).

-111 = Safety factor equation did not converge
-1000 = No valid slip surface is generated
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Stability Analysis of NE slope

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 0.388741

Slice
Number

0 N N W=

[ N N N N N N N T T T T T T T T B N N N e e S S S =
SO XV ITLEBRO OO RXRARNNEDRL -SRI ANNEDRN S O0RXARNNDE DO — O

Width
[m]

0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0358267
0.0359912
0.0359912
0.0359912
0.0359912
0.0359912
0.0359912
0.0359912
0.0359912
0.0359912
0.0359912
0.0359912
0.0359912
0.0359912
0.0359912
0.0359912
0.0359912
0.0359912

Weight A‘n gle of
[KN] Slice Base
[deg]

239179  48.6418
2.36491 49.0638
2.33762  49.4895
2.30992 49919
2.28179  50.3523
2.25322  50.7896
2.2242 51.231
2.19472  51.6767
2.16476  52.1268
2.13431 52.5815
2.10335  53.041
2.07187  53.5055
2.03984  53.975
2.00726  54.45
1.97409  54.9305
1.94033  55.4168
1.90594  55.9092
1.8709 56.4079
1.8352 56.9133
1.79879  57.4256
1.76165  57.9451
1.72375  58.4723
1.68506  59.0076
1.64553  59.5513
1.60512  60.1039
1.56379  60.6659
1.5215 61.238
1.47818  61.8206
1.43378  62.4145
1.38823  63.0205
1.34146  63.6393
1.29338  64.2719
1.24392 649194
1.20131 65.5845
1.15432  66.2686
1.10577  66.9718
1.05551 67.696
1.00337  68.4433
0.949168  69.2161
0.892668 70.0174
0.833596  70.8509
0.771614  71.7209
0.7063 72.6331
0.637113  73.5943
0.563347 74.614
0.48404  75.7048
0.397828  76.8846
0.302656  78.1804
0.19514  79.637
0.0688811 81.3389

Base
Material

S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1

Base

Cohesion

[kPa]

6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48

Base

31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442

Shear
Stress
[kPa]

33.9321
33.4139
32.8945
323739
31.852
31.3286
30.8038
30.2775
29.7495
29.2199
28.6885
28.1552
27.62
38.4331
102.721
101.23
99.7253
98.2063
96.6718
95.1214
93.5538
91.9682
90.3632
88.738
87.0909
85.4204
83.7252
82.0034
80.2532
78.4723
76.6585
74.8087
72.9203
70.8768
68.6789
66.4339
64.1378
61.7846
59.3681
56.8803
54.312
51.6519
48.8852
45.9939
42.9538
39.7316
36.2806
32.5298
28.3618
23.5541

Shear
Strength
[kPa]

13.1908
12.9894
12.7875
12.5851
12.3822
12.1787
11.9747
11.7701
11.5649
11.359

11.1524
10.9451
10.737

14.9405
39.932

39.3523
38.7673
38.1768
37.5803
36.9776
36.3682
35.7518
35.1279
34.4961
33.8558
33.2064
32.5474
31.8781
31.1977
30.5054
29.8003
29.0812
28.3471
27.5527
26.6983
25.8256
24.933

24.0182
23.0788
22.1117
21.1133
20.0792
19.0037
17.8797
16.6979
15.4453
14.1038
12.6457
11.0254
9.15644

Base
Normal
Stress

[kPa]
28.4829
27.7525
27.0154
26.271
25.5197
24.7609
23.9943
23.2198
22.4372
21.6461
20.8464
20.0377
19.2194
25.5795
65.7952
64.3457
62.8782
61.392
59.886
58.3594
56.811
55.2398
53.6444
52.0237
50.3759
48.6998
46.9935
45.255
43.4822
41.6729
39.8244
37.9337
35.9977
34.3281
32.9362
31.5146
30.0605
28.5703
27.0399
25.4645
23.8381
22.1535
20.4015
18.5706
16.6452
14.6047
12.4193
10.0441
7.40461
4.36002

Saturday, February 10, 2024

Pore
Pressure
[kPa]

17.5508
17.1485
16.7403
16.3258
15.9049
15.4774
15.0432
14.6021
14.1538
13.6982
13.2349
12.7638
12.2847
11.7971
11.3009
10.7957
10.2811
9.75691
9.22263
8.67787
8.12219
7.55511
6.9761
6.38461
5.78002
5.16165
4.52879
3.88062
3.21625
2.53471
1.8349
1.1156
0.375445
0

S OO DD DD DD OO OO

Effective
Normal
Stress
[kPa]

10.9321
10.604
10.2751
9.94522
9.61476
9.28347
8.9511
8.61767
8.28338
7.94793
7.61154
7.27386
6.93473
13.7824
54.4943
53.55
52.5971
51.6351
50.6634
49.6816
48.6888
47.6847
46.6683
45.6391
44.5959
43.5382
42.4647
41.3743
40.266
39.1382
37.9895
36.8181
35.6222
34.3281
32.9362
31.5146
30.0605
28.5703
27.0399
25.4645
23.8381
22.1535
20.4015
18.5706
16.6452
14.6047
12.4193
10.0441
7.40461
4.36002

Base
Vertical
Stress

[kPa]
67.0279
66.2775
65.5157
64.7421
63.9568
63.1593
62.349
61.5256
60.689
59.8386
58.9741
58.0948
57.2003
79.3613
212.118
211.179
210.223
209.249
208.255
207.243
206.21
205.156
204.079
202.98
201.855
200.705
199.528
198.323
197.087
195.82
194.518
193.18
191.803
190.463
189.158
187.81
186.414
184.965
183.46
181.89
180.248
178.526
176.711
174.787
172.737
170.533
168.136
165.49
162.5
158.989

Effective
Vertical
Stress
[kPa]

49.4771
49.129
48.7754
48.4163
48.0519
47.6819
47.3058
46.9235
46.5352
46.1404
45.7392
45331
449156
67.5642
200.818
200.384
199.942
199.492
199.033
198.565
198.088
197.601
197.103
196.595
196.075
195.544
195
194.442
193.871
193.285
192.684
192.064
191.428
190.463
189.158
187.81
186.414
184.965
183.46
181.89
180.248
178.526
176.711
174.787
172.737
170.533
168.136
165.49
162.5
158.989
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Stability Analysis of NE slope

Global Minimum Query (janbu corrected) - Safety Factor: 0.374328

Slice
Number

0 NN N R W~

DA BB B DSBS D D PR D WLWWWLWWWWWWENDNDNDNDIDNENDNDDNDNDINDN = = == = = = = = O
S VW0 IANUNHEWN~R,OWVWIANUNPEWN=OWOKIANANUNPEWN—=OWOVOKINWUNDRAWND—=O

Width
[m]

0.0245778
0.0245778
0.0245778
0.0245778
0.0245778
0.0245778
0.0245778
0.0245778
0.0245778
0.0245778
0.0245778
0.0245778
0.0245778
0.0245778
0.0245778
0.0245778
0.0245778
0.0245778
0.0245778
0.0245778
0.0245778
0.0245778
0.0245778
0.0245778
0.0245778
0.0246882
0.0246882
0.0246882
0.0246882
0.0246882
0.0246882
0.0246882
0.0246882
0.0246882
0.0246882
0.0246882
0.0246882
0.0246882
0.0246882
0.0246882
0.0246882
0.0246882
0.0246882
0.0246882
0.0246882
0.0246882
0.0246882
0.0246882
0.0246882
0.0246882

Weight
[kN]

1.3107
1.29449
1.27807
1.26143
1.24457
1.22749
1.21017
1.19261
1.1748
1.15673
1.1384
1.1198
1.10091
1.08173
1.06225
1.04245
1.02233
1.00187
0.981052
0.959873
0.938311
0.916351
0.893974
0.87116
0.847889
0.829174
0.807503
0.785353
0.762696
0.739502
0.715737
0.691363
0.66634
0.64062
0.61415
0.586868
0.558707
0.529585
0.499408
0.468067
0.435428
0.401334
0.365588
0.327944
0.28809
0.245611
0.199942
0.150277
0.0953869
0.0332243

Angle of
Slice Base
[deg]

55.5368
55.8776
56.2214
56.5684
56.9186
57.272

57.6289
57.9894
58.3535
58.7214
59.0933
59.4692
59.8493
60.2339
60.623

61.0169
61.4157
61.8197
62.229

62.644

63.0649
63.492

63.9255
64.3659
64.8134
65.2696
65.7348
66.2085
66.6913
67.1838
67.6865
68.2002
68.7257
69.2639
69.8158
70.3826
70.9656
71.5663
72.1865
72.8284
73.4946
74.188

74.9124
75.6727
76.4748
77.3267
78.2395
79.2287
80.3183
81.5479

Base
Material

S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1

Base

Cohesion

[kPa]

6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48

Base
Friction
Angle

[deg]
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442

Shear
Stress
[kPa]

25.4603
25.0858
24.7101
24.3333
23.9554
23.5762
23.1959
22.8142
22.4312
22.0468
21.6609
21.2735
20.8845
20.4939
20.1016
19.7075
19.3115
18.9136
18.5136
18.1115
65.6387
75.857

74.5918
73.3095
72.0093
70.6137
69.1241
67.6142
66.083

64.5292
62.9509
61.3465
59.7137
58.0504
56.3543
54.6221
52.8507
51.036

49.1737
47.2583
45.2833
43.2411
41.122

38.9141
36.6019
34.1652
31.5762
28.7949
25.7608
223721

Shear
Strength
[kPa]

9.53052
9.3903

9.24968
9.10864
8.96717
8.82525
8.68286
8.53999
8.39662
8.25272
8.10827
7.96326
7.81766
7.67144
7.52459
7.37706
7.22883
7.07988
6.93016
6.77965
24.5704
28.3954
27.9218
27.4418
26.9551
26.4327
25.8751
25.3099
24.7367
24.1551
23.5643
22.9637
22.3525
21.7299
21.095

20.4466
19.7835
19.1042
18.4071
17.6901
16.9508
16.1863
15.3931
14.5666
13.7011
12.789

11.8198
10.7788
9.64299
8.3745

Base
Normal
Stress

[kPa]
15.32
14.738
14.1508
13.5582
12.9601
12.3562
11.7465
11.1308
10.5087
9.88028
9.24516
8.60314
7.954
7.29748
6.6333
5.9612
5.28085
4.59191
3.89407
3.18694
31.6983
37.4504
36.1909
349115
33.6109
32.5037
31.5952
30.6746
29.7408
28.7932
27.8308
26.8524
25.8568
24.8426
23.8083
22.752
21.6719
20.5652
19.4296
18.2616
17.0573
15.812
14.5197
13.1733
11.7634
10.2776
8.69881
7.0028
5.15261
3.0862

Saturday, February 10, 2024

Pore
Pressure
[kPa]

10.3506
9.99703
9.63889
9.27606
8.90839
8.53575
8.15799
7.77497
7.38652
6.99247
6.59265
6.18687
5.77491
5.35658
4.93164
4.49986
4.06097
3.61469
3.16074
2.6988
2.22853
1.74955
1.26149
0.763895
0.256317
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Effective
Normal
Stress
[kPa]
4.96937
4.74097
4.51189
428214
4.05167
3.82048
3.58853
3.35578
3.12223
2.88781
2.65251
2.41627
2.17909
1.9409
1.70166
1.46134
1.21988
0.977219
0.733328
0.488144
29.4697
35.7009
34.9294
34.1476
33.3546
32.5037
31.5952
30.6746
29.7408
28.7932
27.8308
26.8524
25.8568
24.8426
23.8083
22.752
21.6719
20.5652
19.4296
18.2616
17.0573
15.812
14.5197
13.1733
11.7634
10.2776
8.69881
7.0028
5.15261
3.0862

Base
Vertical
Stress

[kPa]
52.416
51.7583
51.0922
50.4173
49.7336
49.0406
48.3382
47.6261
46.9039
46.1714
45.4282
44.674
43.9084
43.131
42.3414
41.5391
40.7237
39.8947
39.0514
38.1934
160.883
189.543
188.624
187.687
186.732
185.814
184.936
184.038
183.12
182.181
181.218
180.231
179.218
178.176
177.105
176.001
174.862
173.684
172.464
171.197
169.878
168.5
167.056
165.536
163.926
162.211
160.368
158.364
156.149
153.642

Effective
Vertical
Stress
[kPa]

42.0654
41.7613
41.4533
41.1413
40.8252
40.5049
40.1802
39.8511
39.5174
39.1789
38.8356
38.4871
38.1335
37.7744
37.4098
37.0393
36.6627
36.28
35.8907
35.4946
158.655
187.793
187.362
186.923
186.475
185.814
184.936
184.038
183.12
182.181
181.218
180.231
179.218
178.176
177.105
176.001
174.862
173.684
172.464
171.197
169.878
168.5
167.056
165.536
163.926
162.211
160.368
158.364
156.149
153.642
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Stability Analysis of NE slope

O 00 9N kW=

[E—
—_ o
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Interslice Data

Global Minimum Query (bishop simplified) - Safety Factor: 0.388741

Slice Number

X coordinate [m]

-10
-9.96417
-9.92835
-9.89252
-9.85669
-9.82087
-9.78504
-9.74921
-9.71339
-9.67756
-9.64173
-9.60591
-9.57008
-9.53425
-9.49843
-9.4626
-9.42677
-9.39095
-9.35512
-9.31929
-9.28347
-9.24764
-9.21181
-9.17599
-9.14016
-9.10433
-9.06851
-9.03268
-8.99685
-8.96103
-8.9252
-8.88937
-8.85355
-8.81772
-8.78173
-8.74574
-8.70975
-8.67376
-8.63776
-8.60177
-8.56578
-8.52979
-8.4938
-8.45781
-8.42182
-8.38583
-8.34983
-8.31384
-8.27785
-8.24186
-8.20587

Y coordinate - Bottom

-3.90942
-3.86872
-3.82742
-3.78548
-3.74291
-3.69968
-3.65577
-3.61116
-3.56583
-3.51976
-3.47294
-3.42532
-3.3769
-3.32763
-3.27749
-3.22646
-3.17449
-3.12156
-3.06762
-3.01264
-2.95656
-2.89935
-2.84095
-2.7813
-2.72036
-2.65804
-2.59429
-2.52902
-2.46214
-2.39357
-2.3232
-2.2509
-2.17655
-2.1
-2.02071
-1.93885
-1.85417
-1.76643
-1.67533
-1.5805
-1.48152
-1.37788
-1.26891
-1.15383
-1.03159
-0.9008
-0.759552
-0.605078
-0.433092
-0.236276
0

[m]

Interslice Normal Force
[KN]

0
0.0480536
0.0904776
0.127979
0.161297
0.191206
0.21852
0.244093
0.268821
0.29365
0.319578
0.347657
0.378999
0.414786
0.499727
0.796522
1.05424
1.27383
1.45632
1.60279
1.71444
1.79255
1.83853
1.85391
1.84035
1.79969
1.73396
1.64541
1.53651
1.41005
1.26914
1.11729
0.958468
0.797206
0.608707
0.366927
0.0728701
-0.272235
-0.666866
-1.10912
-1.59661
-2.12624
-2.69401
-3.29462
-3.92087
-4.5627
-5.20555
-5.82731
-6.3921
-6.83577
0

(= e e = e e e e = e e = = e e - e e == Re e e e e e = Re e e e e == Nee e e e e e e - e e e N e = =)

Saturday, February 10, 2024

Interslice Shear Force
[KN]

(= e e = e e e e = e e - = e e = e e == Re el e e = e e e - = == e i e - N e e = = e e N e e e N e N = =l )

Interslice Force Angle

[deg]
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Stability Analysis of NE slope

Global Minimum Query (janbu corrected) - Safety Factor: 0.374328

Slice Number

O 00 9N W=

DB BB DR BB A DDLU LWL LWL LWL R NN — — o
2SO0V UE LN, AARNR RO SO AIARGEORN~S0X0an b B0~ O

X coordinate [m]

-10
-9.97542
-9.95084
-9.92627
-9.90169
-9.87711
-9.85253
-9.82796
-9.80338
-9.7788
-9.75422
-9.72964
-9.70507
-9.68049
-9.65591
-9.63133
-9.60676
-9.58218
-9.5576
-9.53302
-9.50844
-9.48387
-9.45929
-9.43471
-9.41013
-9.38556
-9.36087
-9.33618
-9.31149
-9.2868
-9.26211
-9.23743
-9.21274
-9.18805
-9.16336
-9.13867
-9.11399
-9.0893
-9.06461
-9.03992
-9.01523
-8.99054
-8.96586
-8.94117
-8.91648
-8.89179
-8.8671
-8.84242
-8.81773
-8.79304
-8.76835

Y coordinate - Bottom

-3.17301
-3.1372
-3.10093
-3.06419
-3.02696
-2.98923
-2.95099
-2.91222
-2.8729
-2.83302
-2.79256
-2.75151
-2.70984
-2.66752
-2.62455
-2.58089
-2.53652
-2.49141
-2.44554
-2.39886
-2.35136
-2.30299
-2.25371
-2.20348
-2.15226
-2.1
-2.0464
-1.99163
-1.93563
-1.87833
-1.81965
-1.75949
-1.69777
-1.63436
-1.56915
-1.50199
-1.43273
-1.36117
-1.2871
-1.21026
-1.13037
-1.04705
-0.959875
-0.868297
-0.771634
-0.669
-0.559211
-0.440626
-0.310852
-0.166143
0

[m]

Interslice Normal Force

[kN]
0
0.0925415
0.189703
0.292011
0.400017
0.5143
0.635469
0.764164
0.901056
1.04686
1.20232
1.36822
1.54542
1.73478
1.93726
2.15386
2.38564
2.63374
2.89938
3.18384
3.48854
3.60816
3.67293
3.7336
3.79157
3.84835
3.89234
3.91049
3.90311
3.87052
3.8131
3.73129
3.6256
3.49661
3.34501
3.17161
2.97736
2.76341
2.53113
2.28218
2.01859
1.74289
1.45827
1.16879
0.879761
0.598289
0.334152
0.101349
-0.0790488
-0.173049
0

SO DD DD DD DD DD DD DD ODODODODDODDODODODODODDODODODDODODODODODDODDODOODDODOODDDDODDODODODODOODOOC OO O

Interslice Shear Force

[kN]

SO DD DD DD DD DD DD ODODODOD DD ODODODODDODODDODDODODODDODODDODODODODODDODDODODDODOODDDDODODODODODODOODOO OO0

[deg]

Saturday, February 10, 2024

Interslice Force Angle
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pranes_dromou

Slide Analysis Information

Stability Analysis of SE slope

Design Standard

Saturday, February 10, 2024

Selected Type:

Type
Permanent Actions: Unfavourable
Permanent Actions: Favourable
Variable Actions: Unfavourable
Variable Actions: Favourable
Effective cohesion
Coefficient of shearing resistance
Undrained strength
Weight density
Shear strength (other models)
Earth resistance
Tensile and plate strength
Shear strength
Compressive strength
Bond strength
Seismic Coefficient

Eurocode 7 - Design Approach 3
Partial Factor

1

1

1.3

0

1.25

1.25

1.4

1.25

= = = s
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pranes_dromou Saturday, February 10, 2024

Analysis Options

Slices Type: Vertical
Analysis Methods Used
Bishop simplified
Janbu corrected

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes

Create Interslice boundaries at intersections with water
tables and piezos:

Initial trial value of FS: 1
Steffensen Iteration: Yes

Yes

3/13



pranes_dromou

Groundwater Analysis

Groundwater Method:

Pore Fluid Unit Weight [kN/m3]:

Use negative pore pressure cutoff:
Maximum negative pore pressure [kPa]:
Advanced Groundwater Method:

Water Surfaces
9.81

Yes

0

None

Saturday, February 10, 2024
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pranes_dromou

Surface Options

Surface Type:
Search Method:
Radius Increment:
Composite Surfaces:
Reverse Curvature:
Minimum Elevation:
Minimum Depth:
Minimum Area:
Minimum Weight:

Circular

Grid Search

10

Enabled

Create Tension Crack
Not Defined

Not Defined

Not Defined

Not Defined

Saturday, February 10, 2024
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pranes_dromou Saturday, February 10, 2024

Loading

1 Distributed Load present
Distributed Load 1

Distribution: Constant

Magnitude [kPa]: 30

Orientation: Normal to boundary
Load Action: Variable
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pranes_dromou

Materials

S1
Color
Strength Type

Unsaturated Unit Weight [kN/m3]
Saturated Unit Weight [kN/m3]

Cohesion [kPa]
Friction Angle [deg]
Water Surface

Hu Value

wi

Color

Strength Type

Unit Weight [kN/m3]
Cohesion [kPa]
Cohesion Type
Water Surface

Ru Value

R1

Color

Strength Type

Unit Weight [kN/m3]
Cohesion [kPa]
Cohesion Type
Water Surface

Ru Value

[]

Mohr-Coulomb

16.2

18.3

8.1

37.5

Water Table
Automatically Calculated

Undrained
20.7

300
Constant
None

0

Undrained
22.8

300
Constant
None

0

Saturday, February 10, 2024
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pranes_dromou

Global Minimums
Method: bishop simplified

FS
Center:
Radius:
Left Slip Surface Endpoint:
Right Slip Surface Endpoint:
Left Slope Intercept:
Right Slope Intercept:
Resisting Moment:
Driving Moment:
Total Slice Area:
Surface Horizontal Width:
Surface Average Height:

Method: janbu corrected

FS
Center:
Radius:
Left Slip Surface Endpoint:
Right Slip Surface Endpoint:
Left Slope Intercept:
Right Slope Intercept:
Resisting Horizontal Force:
Driving Horizontal Force:
Total Slice Area:
Surface Horizontal Width:
Surface Average Height:

0.514107
-15.530, 0.995
7.577
-10.000, -4.185
-8.019, 0.000
-10.000 0.000
-8.019 0.000
286.473 kN-m
557.224 kN-m
5.26872 m2
1.9813 m
2.65923 m

0.637310
-15.530, 0.995
7.577
-10.000, -4.185
-8.019, 0.000
-10.000 0.000
-8.019 0.000
22.6298 kN
35.5083 kN
5.26872 m2
1.9813 m
2.65923 m

Saturday, February 10, 2024
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pranes_dromou Saturday, February 10, 2024

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4265

Number of Invalid Surfaces: 4996
Error Codes

Error Code -106 reported for 313 surfaces

Error Code -108 reported for 798 surfaces

Error Code -1000 reported for 3885 surfaces

Method: janbu corrected

Number of Valid Surfaces: 3278

Number of Invalid Surfaces: 5983
Error Codes

Error Code -106 reported for 295 surfaces

Error Code -108 reported for 1155 surfaces

Error Code -111 reported for 648 surfaces

Error Code -1000 reported for 3885 surfaces

Error Code Descriptions

The following errors were encountered during the computation:

-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This
limitation is imposed to avoid numerical errors which may result from too many slices, or too
small a slip region.

-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).

-111 = Safety factor equation did not converge
-1000 = No valid slip surface is generated
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pranes_dromou

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 0.514107

Slice
Number

0N AN LN kAW

[ N N N N N N N T T T T T T T T B N N N e e S S S =
SO XV ITLEBRO OO RXRARNNEDRL -SRI ANNEDRN S O0RXARNNDE DO — O

Width
[m]

0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396847
0.0396847
0.0396847
0.0396847
0.0396847
0.0396847
0.0396847
0.0396847
0.0396847
0.0396847
0.0396847
0.0396847
0.0396847
0.0396847
0.0396847

Weight A‘n gle of
[KN] Slice Base
[deg]

2.84261 47.0935
2.81149  47.5352
2.77988  47.9806
2.74778  48.43
2.71516  48.8833
2.68202  49.3408
2.64833  49.8026
2.61408  50.2689
2.57926  50.7397
2.54385  51.2154
2.50783  51.696
247117  52.1817
2.43387  52.6729
239589  53.1696
235722 53.6721
231782 54.1807
227768  54.6957
223675  55.2172
2.19502  55.7457
2.15245  56.2815
2.109 56.8248
2.06464  57.3762
2.01931 57.936
1.97299  58.5047
1.92561 59.0827
1.87712  59.6706
1.82747  60.2691
1.77659  60.8787
1.7244 61.5001
1.67083  62.1343
1.61579  62.782
1.55918  63.4443
1.50089  64.1223
1.4408 64.8173
1.37875  65.5306
1.32106  66.2649
1.26197  67.0221
1.20062  67.8037
1.13678  68.6123
1.07018  69.4513
1.00047  70.3244
0.927247  71.2366
0.84998  72.1937
0.768001  73.2037
0.680428  74.2766
0.586049  75.4267
0.483128 76.6741
0.369001  78.0498
0.239182  79.6062
0.0848174 81.4468

Base
Material

S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1

Base

Cohesion

[kPa]

6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48

Base

31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442

Shear
Stress
[kPa]

32.4816
32.0104
31.5375
31.0627
30.586

30.1073
29.6265
29.1435
28.6583
28.1707
27.6808
27.1883
26.6932
26.1954
25.6948
25.1912
24.6846
24.1747
23.6615
23.1448
22.6245
22.1003
21.5721
21.0397
20.5029
19.9614
19.4149
18.8633
18.3062
17.7432
17.174

16.5982
16.0153
15.4249
14.8262
14.106

13.2685
12.4248
11.5746
10.7177
9.85361
8.9821

8.10273
7.21511
6.31882
5.41345
4.49864
3.57418
2.64025
1.69786

Shear
Strength
[kPa]

16.699

16.4568
16.2136
15.9695
15.7245
15.4784
15.2312
14.9829
14.7334
14.4828
14.2309
13.9777
13.7232
13.4672
13.2099
12.951

12.6905
12.4284
12.1645
11.8989
11.6314
11.3619
11.0904
10.8166
10.5407
10.2623
9.98135
9.69775
9.41133
9.12191
8.82929
8.53327
8.2336

7.93003
7.62224
7.25202
6.82143
6.38767
5.95059
5.51003
5.06581
4.61776
4.16567
3.70934
3.24855
2.78309
2.31278
1.83751
1.35737
0.87288

Base
Normal
Stress
[kPa]
36.8896
36.0738
35.2501
34.4179
33.577
32.7275
31.8688
31.0007
30.123
29.2353
28.3373
27.4287
26.509
25.5781
24.6352
23.6803
22.7125
21.7315
20.7368
19.7279
18.7038
17.6643
16.6084
15.5354
14.4444
13.3347
12.2049
11.0541
9.88105
8.68444
7.4627
6.21417
4.93694
3.62888
2.28755
1.25765
0.556201
-0.150408
-0.862427
-1.58012
-2.30375
-3.03364
-3.77011
-4.51349
-5.26413
-6.02238
-6.78854
-7.56276
-8.34494
-9.13416

Saturday, February 10, 2024

Pore
Pressure
[kPa]

20.2427
19.8215
19.3936
18.9591
18.5175
18.0688
17.6128
17.1492
16.6779
16.1985
15.7108
15.2147
14.7097
14.1956
13.6721
13.1388
12.5954
12.0414
11.4765
10.9003
10.3121
9.71152
9.098
8.47088
7.82952
7.17317
6.50105
5.81225
5.10582
4.38068
3.63563
2.86933
2.08027
1.26674
0.4268

Effective
Normal
Stress
[kPa]
16.6469
16.2523
15.8565
15.4588
15.0595
14.6587
14.256
13.8515
13.4451
13.0368
12.6265
12.214
11.7993
11.3825
10.9631
10.5415
10.1171
9.69009
9.26034
8.82758
8.39172
7.95279
7.51043
7.0645
6.61488
6.16149
5.7038
5.24182
4.77523
4.30376
3.82707
3.34484
2.85667
2.36214
1.86075
1.25765
0.556201
-0.150408
-0.862427
-1.58012
-2.30375
-3.03364
-3.77011
-4.51349
-5.26413
-6.02238
-6.78854
-7.56276
-8.34494
-9.13416

Base
Vertical
Stress

[kPa]
71.836
71.0501
70.2522
69.4415
68.6178
67.7809
66.9302
66.0655
65.1861
64.2919
63.3822
62.4567
61.5145
60.5555
59.5788
58.584
57.5702
56.5367
55.4828
54.4078
53.3103
52.19
51.0453
49.8753
48.6787
47.4543
46.2002
44915
43.597
42.2441
40.854
39.4242
37.9519
36.434
34.8668
33.3388
31.8484
30.3012
28.6912
27.0114
25.2533
23.4064
21.4574
19.3897
17.1807
14.7999
12.2036
9.32452
6.04936
2.15479

Effective
Vertical
Stress
[kPa]

51.5933
51.2286
50.8586
50.4824
50.1003
49.7121
49.3174
48.9163
48.5082
48.0934
47.6714
47.242
46.8048
46.3599
45.9067
45.4452
44.9748
44.4953
44.0063
43.5075
42.9982
42.4784
41.9473
41.4044
40.8492
40.2811
39.6991
39.1028
38.4912
37.8634
37.2183
36.5549
35.8717
35.1673
34.44
33.3388
31.8484
30.3012
28.6912
27.0114
25.2533
23.4064
21.4574
19.3897
17.1807
14.7999
12.2036
9.32452
6.04936
2.15479
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pranes_dromou

Global Minimum Query (janbu corrected) - Safety Factor: 0.63731

Slice

Number

0 NN N R W~

DA BB B DSBS D D PR D WLWWWLWWWWWWENDNDNDNDIDNENDNDDNDNDINDN = = == = = = = = O
S VW0 IANUNHEWN~R,OWVWIANUNPEWN=OWOKIANANUNPEWN—=OWOVOKINWUNDRAWND—=O

Width
[m]

0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396007
0.0396847
0.0396847
0.0396847
0.0396847
0.0396847
0.0396847
0.0396847
0.0396847
0.0396847
0.0396847
0.0396847
0.0396847
0.0396847
0.0396847
0.0396847

Weight  Ansle of
[kN] Slice Base
[deg]

2.84261 47.0935
2.81149  47.5352
2.77988  47.9806
274778 4843
271516 48.8833
2.68202  49.3408
2.64833  49.8026
2.61408  50.2689
2.57926  50.7397
2.54385  51.2154
2.50783  51.696
247117  52.1817
2.43387  52.6729
2.39589  53.1696
235722 53.6721
231782  54.1807
227768  54.6957
223675 552172
2.19502  55.7457
2.15245  56.2815
2.109 56.8248
2.06464  57.3762
2.01931 57.936
1.97299  58.5047
1.92561 59.0827
1.87712  59.6706
1.82747  60.2691
1.77659  60.8787
1.7244 61.5001
1.67083  62.1343
1.61579  62.782
1.55918  63.4443
1.50089  64.1223
1.4408 64.8173
1.37875  65.5306
1.32106  66.2649
1.26197  67.0221
1.20062  67.8037
1.13678  68.6123
1.07018  69.4513
1.00047  70.3244
0.927247  71.2366
0.84998  72.1937
0.768001  73.2037
0.680428  74.2766
0.586049  75.4267
0.483128 76.6741
0.369001  78.0498
0.239182  79.6062
0.0848174 81.4468

Base
Material

S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1

Base

Cohesion

[kPa]

6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48

Base
Friction
Angle

[deg]
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442

Shear
Stress
[kPa]

28.8632
28.4642
28.0631
27.66
27.2547
26.8474
26.4375
26.0255
25.6111
25.1941
24.7745
24.3523
23.9273
23.4994
23.0685
22.6346
22.1974
21.7569
21.3129
20.8653
20.4139
19.9585
19.4991
19.0353
18.567
18.0939
17.6158
17.1324
16.6435
16.1487
15.6475
15.1397
14.6248
14.1023
13.5716
12.9288
12.1772
11.4186
10.6526
9.87887
9.09691
8.3063
7.50655
6.69712
5.87738
5.04671
4.20445
3.35
2.4829
1.60321

Shear
Strength
[kPa]

18.3948
18.1405
17.8849
17.628
17.3697
17.1101
16.8489
16.5863
16.3222
16.0564
15.789
15.5199
15.2491
14.9764
14.7018
14.4252
14.1466
13.8659
13.5829
13.2976
13.01
12.7198
12.427
12.1314
11.8329
11.5314
11.2267
10.9187
10.6071
10.2917
9.97233
9.64871
9.32055
8.98754
8.64929
8.23965
7.76067
7.27721
6.78903
6.2959
5.79755
5.29369
4.784
4.26814
3.74571
3.21632
2.67954
2.13499
1.58238
1.02174

Base
Normal

Stress

[kPa]
39.6523
38.8168
37.9727
37.1196
36.2572
35.3855
34.5042
33.6128
32.711
31.7987
30.8756
29.9411
28.9949
28.0366
27.0657
26.0819
25.0846
24.0732
23.0474
22.0065
20.9496
19.8763
18.7857
17.6772
16.5496
15.4021
14.2336
13.043
11.829
10.5901
9.32475
8.03126
6.70762
5.35159
3.96065
2.86652
2.08626
1.29868
0.50342
-0.299905
-1.11173
-1.93254
-2.76283
-3.60319
-4.45424
-5.31663
-6.19107
-7.07814
-7.97838
-8.89168

Saturday, February 10, 2024

Pore
Pressure
[kPa]

20.2427
19.8215
19.3936
18.9591
18.5175
18.0688
17.6128
17.1492
16.6779
16.1985
15.7108
15.2147
14.7097
14.1956
13.6721
13.1388
12.5954
12.0414
11.4765
10.9003
10.3121
9.71152
9.098
8.47088
7.82952
7.17317
6.50105
5.81225
5.10582
4.38068
3.63563
2.86933
2.08027
1.26674
0.4268
0

S OO OO DD DO OO O OO

Effective
Normal
Stress
[kPa]
19.4096
18.9953
18.5791
18.1605
17.7397
17.3167
16.8914
16.4636
16.0331
15.6002
15.1648
14.7264
14.2852
13.841
13.3936
12.9431
12.4892
12.0318
11.5709
11.1062
10.6375
10.1648
9.68775
9.20629
8.72013
8.2289
7.73256
7.23075
6.72313
6.20937
5.68912
5.16193
4.62735
4.08485
3.53385
2.86652
2.08626
1.29868
0.50342
-0.299905
-1.11173
-1.93254
-2.76283
-3.60319
-4.45424
-5.31663
-6.19107
-7.07814
-7.97838
-8.89168

Base
Vertical
Stress

[kPa]
70.7057
69.9183
69.1187
68.3066
67.4815
66.6435
65.7917
64.926
64.046
63.1511
62.2411
61.3152
60.3731
59.4141
58.4377
57.4432
56.4301
55.3974
54.3445
53.2707
52.1749
51.0561
49.9134
48.7456
47.5515
46.3297
45.0787
43.797
42.4826
41.1338
39.7481
38.3231
36.8561
35.344
33.783
32.2702
30.8048
29.2843
27.7029
26.054
24.3291
22.5182
20.6085
18.5839
16.4225
14.0951
11.5591
8.74995
5.5581
1.76795

Effective
Vertical
Stress
[kPa]

50.463

50.0968
49.7251
49.3475
48.964

48.5747
48.1789
47.7768
47.3681
46.9526
46.5303
46.1005
45.6634
452185
44.7656
44.3044
43.8347
43.356

42.868

42.3704
41.8628
41.3446
40.8154
40.2747
39.722

39.1565
38.5777
37.9847
37.3768
36.7531
36.1124
35.4538
34.7759
34.0772
33.3562
32.2702
30.8048
29.2843
27.7029
26.054

24.3291
22.5182
20.6085
18.5839
16.4225
14.0951
11.5591
8.74995
5.5581

1.76795
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pranes_dromou Saturday, February 10, 2024

Interslice Data

Global Minimum Query (bishop simplified) - Safety Factor: 0.514107

Y coordinate - Bottom Interslice Normal Force Interslice Shear Force Interslice Force Angle

Slice Number X coordinate [m] [m] [KN] [KN] [deg]
1 -10 -4.18478 0 0 0
2 -9.9604 -4.14217 -0.287418 0 0
3 -9.9208 -4.09891 -0.582667 0 0
4 -9.8812 -4.05495 -0.88498 0 0
5 -9.8416 -4.0103 -1.19356 0 0
6 -9.802 -3.96493 -1.50755 0 0
7 -9.7624 -3.91883 -1.82608 0 0
8 -9.72279 -3.87196 -2.14822 0 0
9 -9.68319 -3.82432 -2.47298 0 0
10 -9.64359 -3.77587 -2.79935 0 0
11 -9.60399 -3.72658 -3.12622 0 0
12 -9.56439 -3.67645 -3.45246 0 0
13 -9.52479 -3.62543 -3.77685 0 0
14 -9.48519 -3.5735 -4.0981 0 0
15 -9.44559 -3.52062 -4.41484 0 0
16 -9.40599 -3.46677 -4.72562 0 0
17 -9.36639 -3.4119 -5.02889 0 0
18 -9.32679 -3.35597 -5.32299 0 0
19 -9.28719 -3.29896 -5.60615 0 0
20 -9.24759 -3.24081 -5.87649 0 0
21 -9.20799 -3.18147 -6.13195 0 0
22 -9.16838 -3.1209 -6.37036 0 0
23 -9.12878 -3.05903 -6.58934 0 0
24 -9.08918 -2.99581 -6.78633 0 0
25 -9.04958 -2.93118 -6.95856 0 0
26 -9.00998 -2.86506 -7.103 0 0
27 -8.97038 -2.79737 -7.21635 0 0
28 -8.93078 -2.72803 -7.29499 0 0
29 -8.89118 -2.65694 -7.33494 0 0
30 -8.85158 -2.58401 -7.33181 0 0
31 -8.81198 -2.50911 -7.28073 0 0
32 -8.77238 -2.43211 -7.17627 0 0
33 -8.73278 -2.35288 -7.01236 0 0
34 -8.69318 -2.27124 -6.78216 0 0
35 -8.65357 -2.18702 -6.4779 0 0
36 -8.61397 -2.1 -6.09075 0 0
37 -8.57429 -2.00975 -5.64533 0 0
38 -8.5346 -1.91615 -5.17164 0 0
39 -8.49492 -1.81889 -4.66471 0 0
40 -8.45524 -1.71756 -4.1187 0 0
41 -8.41555 -1.6117 -3.52675 0 0
42 -8.37587 -1.50071 -2.88063 0 0
43 -8.33618 -1.3839 -2.17035 0 0
44 -8.2965 -1.26034 -1.38347 0 0
45 -8.25681 -1.12887 -0.504187 0 0
46 -8.21713 -0.987904 0.488229 0 0
47 -8.17744 -0.83526 1.622 0 0
48 -8.13776 -0.66772 2.9376 0 0
49 -8.09807 -0.480218 4.49726 0 0
50 -8.05839 -0.263862 6.40735 0 0
51 -8.0187 0 0 0 0
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pranes_dromou

Global Minimum Query (janbu corrected) - Safety Factor: 0.63731

Slice Number

O 00 9N W=

DB BB DR BB A DDLU LWL LWL LWL R NN — — o
2SO0V UE LN, AARNR RO SO AIARGEORN~S0X0an b B0~ O

X coordinate [m]

-10
-9.9604
-9.9208
-9.8812
-9.8416
-9.802
-9.7624
-9.72279
-9.68319
-9.64359
-9.60399
-9.56439
-9.52479
-9.48519
-9.44559
-9.40599
-9.36639
-9.32679
-9.28719
-9.24759
-9.20799
-9.16838
-9.12878
-9.08918
-9.04958
-9.00998
-8.97038
-8.93078
-8.89118
-8.85158
-8.81198
-8.77238
-8.73278
-8.69318
-8.65357
-8.61397
-8.57429
-8.5346
-8.49492
-8.45524
-8.41555
-8.37587
-8.33618
-8.2965
-8.25681
-8.21713
-8.17744
-8.13776
-8.09807
-8.05839
-8.0187

Y coordinate - Bottom

-4.18478
-4.14217
-4.09891
-4.05495
-4.0103
-3.96493
-3.91883
-3.87196
-3.82432
-3.77587
-3.72658
-3.67645
-3.62543
-3.5735
-3.52062
-3.46677
-3.4119
-3.35597
-3.29896
-3.24081
-3.18147
-3.1209
-3.05903
-2.99581
-2.93118
-2.86506
-2.79737
-2.72803
-2.65694
-2.58401
-2.50911
-2.43211
-2.35288
-2.27124
-2.18702
-2.1
-2.00975
-1.91615
-1.81889
-1.71756
-1.6117
-1.50071
-1.3839
-1.26034
-1.12887
-0.987904
-0.83526
-0.66772
-0.480218
-0.263862
0

[m]

Interslice Normal Force

[kN]
0
-0.506809
-1.02015
-1.53927
-2.06336
-2.5916
-3.12309
-3.65693
-4.19212
-4.72766
-5.26245
-5.79535
-6.32514
-6.85054
-7.37019
-7.88263
-8.38631
-8.87958
-9.36067
-9.82768
-10.2786
-10.7111
-11.123
-11.5117
-11.8743
-12.2079
-12.5091
-12.7743
-12.9995
-13.1803
-13.3119
-13.3887
-13.4047
-13.3531
-13.226
-13.0146
-12.7425
-12.4377
-12.0952
-11.7088
-11.2714
-10.7745
-10.2077
-9.55814
-8.80944
-7.94024
-6.92147
-5.71159
-4.24686
-2.41874
0

SO DD DD DD DD DD DD DD ODODODODDODDODODODODODDODODODDODODODODODDODDODOODDODOODDDDODDODODODODOODOOC OO O

Interslice Shear Force

[kN]

SO DD DD DD DD DD DD ODODODOD DD ODODODODDODODDODDODODODDODODDODODODODODDODDODODDODOODDDDODODODODODODOODOO OO0

[deg]

Saturday, February 10, 2024

Interslice Force Angle
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Stability Analysis of SW slope

Slide Analysis Information

Stability Analysis of SW slope

Design Standard

Saturday, February 10, 2024

Selected Type:

Type
Permanent Actions: Unfavourable
Permanent Actions: Favourable
Variable Actions: Unfavourable
Variable Actions: Favourable
Effective cohesion
Coefficient of shearing resistance
Undrained strength
Weight density
Shear strength (other models)
Earth resistance
Tensile and plate strength
Shear strength
Compressive strength
Bond strength
Seismic Coefficient

Eurocode 7 - Design Approach 3
Partial Factor

1

1

1.3

0

1.25

1.25

1.4

1.25

= = = s
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Stability Analysis of SW slope Saturday, February 10, 2024

Analysis Options

Slices Type: Vertical
Analysis Methods Used
Bishop simplified
Janbu corrected

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes

Create Interslice boundaries at intersections with water
tables and piezos:

Initial trial value of FS: 1
Steffensen Iteration: Yes

Yes
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Stability Analysis of SW slope

Groundwater Analysis

Groundwater Method:

Pore Fluid Unit Weight [kN/m3]:

Use negative pore pressure cutoff:
Maximum negative pore pressure [kPa]:
Advanced Groundwater Method:

Water Surfaces
9.81

Yes

0

None

Saturday, February 10, 2024
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Stability Analysis of SW slope

Surface Options

Surface Type:
Search Method:
Radius Increment:
Composite Surfaces:
Reverse Curvature:
Minimum Elevation:
Minimum Depth:
Minimum Area:
Minimum Weight:

Circular

Grid Search

10

Enabled

Create Tension Crack
Not Defined

Not Defined

Not Defined

Not Defined

Saturday, February 10, 2024
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Stability Analysis of SW slope Saturday, February 10, 2024

Loading

1 Distributed Load present
Distributed Load 1

Distribution: Constant

Magnitude [kPa]: 120

Orientation: Normal to boundary
Load Action: Variable
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Stability Analysis of SW slope

Materials

S1
Color
Strength Type

Unsaturated Unit Weight [kN/m3]
Saturated Unit Weight [kN/m3]

Cohesion [kPa]
Friction Angle [deg]
Water Surface

Hu Value

wi

Color

Strength Type

Unit Weight [kN/m3]
Cohesion [kPa]
Cohesion Type
Water Surface

Ru Value

R1

Color

Strength Type

Unit Weight [kN/m3]
Cohesion [kPa]
Cohesion Type
Water Surface

Ru Value

[]

Mohr-Coulomb

16.2

18.3

8.1

37.5

Water Table
Automatically Calculated

Undrained
20.7

300
Constant
None

0

Undrained
22.8

300
Constant
None

0

Saturday, February 10, 2024
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Stability Analysis of SW slope

Global Minimums
Method: bishop simplified

FS
Center:
Radius:
Left Slip Surface Endpoint:
Right Slip Surface Endpoint:
Left Slope Intercept:
Right Slope Intercept:
Resisting Moment:
Driving Moment:
Total Slice Area:
Surface Horizontal Width:
Surface Average Height:

Method: janbu corrected

FS
Center:
Radius:
Left Slip Surface Endpoint:
Right Slip Surface Endpoint:
Left Slope Intercept:
Right Slope Intercept:
Resisting Horizontal Force:
Driving Horizontal Force:
Total Slice Area:
Surface Horizontal Width:
Surface Average Height:

0.976494
11.015, 1.547
2.241
9.393, 0.000
10.000, -0.452
9.393 0.000
10.000 0.000
28.9634 kN-m
29.6606 kN-m
0.15337 m2
0.607095 m
0.252629 m

0.965246
11.015, 1.547
2.241
9.393, 0.000
10.000, -0.452
9.393 0.000
10.000 0.000
9.68387 kN
10.0325 kN
0.15337 m2
0.607095 m
0.252629 m

Saturday, February 10, 2024
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Stability Analysis of SW slope Saturday, February 10, 2024

Global Minimum Support Data

No Supports Present

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 9261
Number of Invalid Surfaces: 0

Method: janbu corrected

Number of Valid Surfaces: 9241
Number of Invalid Surfaces: 20

Error Codes
Error Code -108 reported for 20 surfaces

Error Code Descriptions

The following errors were encountered during the computation:

-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
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Stability Analysis of SW slope

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 0.976494

Slice
Number

~

0 N N W

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

Width
[m]

0.0121419
0.0121419
0.0121419

0.0121419

0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419

Weight
[kN]

0.0014040
9

0.0041905
7
0.0069341
3
0.0096357
8
0.0122965
0.0149171
0.0174986
0.0200417
0.0225473
0.0250162
0.0274489
0.0298464
0.0322092
0.034538
0.0368334
0.039096
0.0413264
0.0435251
0.0456928
0.0478298
0.0499368
0.0520141
0.0540623
0.0560818
0.058073
0.0600363
0.0619722
0.0638811
0.0657632
0.0676191
0.069449
0.0712533
0.0730323
0.0747863
0.0765157
0.0782207
0.0799017
0.081559
0.0831927
0.0848033
0.0863908
0.0879557
0.0894981
0.0910183
0.0925165
0.0939929
0.0954478
0.0968814
0.0982939
0.0996854

Angle of
Slice Base
[deg]

-46.1476
-45.7014
-45.2587

-44.8195

-44.3835
-43.9508
-43.5213
-43.0947
-42.6711
-42.2504
-41.8325
-41.4173
-41.0047
-40.5947
-40.1872
-39.7821
-39.3794
-38.979

-38.5808
-38.1849
-37.7911
-37.3993
-37.0097
-36.622

-36.2362
-35.8523
-35.4703
-35.0901
-34.7117
-34.335

-33.9599
-33.5865
-33.2147
-32.8445
-32.4759
-32.1087
-31.743

-31.3788
-31.0159
-30.6544
-30.2943
-29.9355
-29.578

-29.2217
-28.8667
-28.5129
-28.1602
-27.8088
-27.4584
-27.1092

Base
Material

S1

S1

S1

S1

S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1

Base
Cohesion
[kPa]

6.48
6.48
6.48

6.48

6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48

Base

31.5442

31.5442

31.5442

31.5442

31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442

Shear
Stress
[kPa]

63.3118
63.7421
64.1677

64.5889

65.0057
65.4183
65.827

66.2318
55.4728
4.60656
4.66846
4.72998
4.79115
4.85194
4.91238
4.97247
5.03221
5.0916

5.15065
5.20937
5.26775
5.32581
5.38355
5.44096
5.49805
5.55483
5.61131
5.66748
5.72334
5.77891
5.83418
5.88916
5.94385
5.99825
6.05237
6.10621
6.15977
6.21305
6.26606
6.3188

6.37128
6.42349
6.47543
6.52712
6.57855
6.62972
6.68064
6.73131
6.78173
6.83191

Shear
Strength
[kPa]

61.8236
62.2438
62.6594

63.0707

63.4777
63.8806
64.2797
64.675
54.1689
4.49828
4.55872
4.6188
4.67853
4.73789
4.79691
4.85559
4.91392
4.97192
5.02958
5.08692
5.14393
5.20062
5.257
5.31306
5.36881
5.42426
5.47941
5.53426
5.58881
5.64307
5.69705
5.75073
5.80413
5.85726
5.9101
5.96268
6.01498
6.06701
6.11877
6.17027
6.22151
6.2725
6.32322
6.37369
6.42391
6.47388
6.52361
6.57308
6.62232
6.67132

Base
Normal
Stress
[kPa]

90.2187
91.0261
91.8241

92.6135

93.394
94.1658
94.9298
95.6861
78.6819
-2.12385
-1.91798
-1.71426
-1.51265
-1.31312
-1.11564
-0.920163
-0.726662
-0.535108
-0.34547
-0.157717
0.0281802
0.212248
0.394514
0.575002
0.753742
0.930748
1.10606
1.27968
1.45165
1.62198
1.79069
1.9578
2.12334
2.28732
2.44976
2.61068
2.7701
2.92803
3.08448
3.23949
3.39305
3.54519
3.69592
3.84525
3.99321
4.1398
4.28503
4.42893
4.5715
4.71275

Saturday, February 10, 2024

Pore
Pressure
[kPa]

0.0619614
0.184984
0.306113

0.425391

0.542861
0.658563
0.772535
0.884815
0.995437
1.10444
1.21184
1.31769
1.42201
1.52482
1.62617
1.72606
1.82453
1.92161
2.01731
2.11166
2.20468
2.2964
2.38683
2.47599
2.5639
2.65058
2.73605
2.82032
2.90342
2.98536
3.06615
3.14581
3.22435
3.30179
3.37814
3.45342
3.52764
3.60081
3.67294
3.74404
3.81413
3.88322
3.95132
4.01844
4.08458
4.14977
4214
427729
4.33965
4.40109

Effective
Normal
Stress
[kPa]

90.1567
90.8411
91.5179

92.1881

92.8511
93.5073
94.1572
94.8013
77.6865
-3.22829
-3.12982
-3.03195
-2.93466
-2.83794
-2.74181
-2.64622
-2.55119
-2.45672
-2.36278
-2.26938
-2.1765
-2.08415
-1.99232
-1.90099
-1.81016
-1.71983
-1.62999
-1.54064
-1.45177
-1.36338
-1.27546
-1.18801
-1.10101
-1.01447
-0.928375
-0.842735
-0.757542
-0.672784
-0.588458
-0.504554
-0.421082
-0.338029
-0.255399
-0.173187

Base
Vertical
Stress
[kPa]

156.119
156.348
156.574

156.797

157.016
157.231
157.444
157.653
129.819
2.06051
2.26087
2.45832
2.65292
2.84471
3.03376
3.22011
3.40381
3.5849

3.76342
3.93943
4.11295
4.28404
4.45273
4.61905
4.78304
4.94474
5.10418
5.26139
5.41641
5.56925
5.71996
5.86856
6.01507
6.15954
6.30197
6.44239
6.58084
6.71733
6.85188
6.98452
7.11527
7.24416
7.37119
7.49638

-0.0913709 7.61977
-0.0099692 7.74137
0.0710324 7.86119

0.151642
0.23185
0.311663

7.97927
8.0956
8.2102

Effective
Vertical
Stress
[kPa]

156.057
156.163
156.268

156.371

156.473
156.573
156.671
156.769
128.824
0.956074
1.04903
1.14063
1.23091
1.31989
1.40759
1.49405
1.57928
1.66329
1.74611
1.82777
1.90827
1.98764
2.0659
2.14306
221914
2.29416
2.36813
2.44107
2.51299
2.58389
2.65381
2.72275
2.79072
2.85775
2.92383
2.98897
3.0532
3.11652
3.17894
3.24048
3.30114
3.36094
3.41987
3.47794
3.53519
3.5916
3.64719
3.70198
3.75595
3.80911
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Stability Analysis of SW slope

Global Minimum Query (janbu corrected) - Safety Factor: 0.965246

Slice
Number

Width
[m]

0.0121419
0.0121419
0.0121419

0.0121419

0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419
0.0121419

Weight
[kN]

0.0014040
9
0.0041905
7
0.0069341
3
0.0096357
8
0.0122965
0.0149171
0.0174986
0.0200417
0.0225473
0.0250162
0.0274489
0.0298464
0.0322092
0.034538
0.0368334
0.039096
0.0413264
0.0435251
0.0456928
0.0478298
0.0499368
0.0520141
0.0540623
0.0560818
0.058073
0.0600363
0.0619722
0.0638811
0.0657632
0.0676191
0.069449
0.0712533
0.0730323
0.0747863
0.0765157
0.0782207
0.0799017
0.081559
0.0831927
0.0848033
0.0863908
0.0879557
0.0894981
0.0910183
0.0925165
0.0939929
0.0954478
0.0968814
0.0982939
0.0996854

Angle of
Slice Base

[deg]
-46.1476
-45.7014
-45.2587

-44.8195

-44.3835
-43.9508
-43.5213
-43.0947
-42.6711
-42.2504
-41.8325
-41.4173
-41.0047
-40.5947
-40.1872
-39.7821
-39.3794
-38.979

-38.5808
-38.1849
-37.7911
-37.3993
-37.0097
-36.622

-36.2362
-35.8523
-35.4703
-35.0901
-34.7117
-34.335

-33.9599
-33.5865
-33.2147
-32.8445
-32.4759
-32.1087
-31.743

-31.3788
-31.0159
-30.6544
-30.2943
-29.9355
-29.578

-29.2217
-28.8667
-28.5129
-28.1602
-27.8088
-27.4584
-27.1092

Material

S1

S1

S1

S1

S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1

Base
Cohesion
[kPa]

6.48

6.48

6.48

6.48

6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48

Base
Friction
Angle
[deg]

31.5442
31.5442
31.5442

31.5442

31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442

Shear
Stress
[kPa]

63.2528
63.6901
64.1228

64.5511

64.9749
65.3947
65.8106
66.2225
55.471

4.60691
4.66931
4.73135
4.79303
4.85436
4.91533
4.97596
5.03625
5.0962

5.15583
5.21512
5.27409
5.33274
5.39107
5.4491

5.5068

5.56421
5.62131
5.67812
5.73463
5.79085
5.84678
5.90242
5.95779
6.01287
6.06767
6.12221
6.17647
6.23046
6.28418
6.33765
6.39085
6.44379
6.49648
6.54892
6.6011

6.65304
6.70473
6.75617
6.80737
6.85834

Shear
Strength
[kPa]

61.0545
61.4766
61.8943

62.3077

62.7168
63.122

63.5234
63.921

53.5432
4.4468

4.50703
4.56692
4.62645
4.68565
4.7445

4.80303
4.86122
4.91909
4.97664
5.03387
5.09079
5.14741
5.20371
5.25972
5.31542
5.37083
5.42595
5.48078
5.53533
5.5896

5.64358
5.69729
5.75073
5.8039

5.8568

5.90943
5.96181
6.01392
6.06578
6.11739
6.16874
6.21984
6.2707

6.32132
6.37169
6.42182
6.47171
6.52137
6.57079
6.61998

Saturday, February 10, 2024

LIRS Pore
Normal

Stress Pressure

[kPal [kPa]
88.9657 0.0619614
89.7762 0.184984
90.5776 0.306113
91.3703 0.425391
92.1544 0.542861
92.9301 0.658563
93.6977 0.772535
94.458 0.884815
77.6628 0.995437
-2.20771  1.10444
-2.00218 1.21184
-1.79878  1.31769
-1.59748  1.42201
-1.39823  1.52482
-1.20101  1.62617
-1.00578  1.72606
-0.812509 1.82453
-0.621158 1.92161
-0.431707 2.01731
-0.244123 2.11166
-0.0583765 2.20468
0.125559  2.2964
0.30771 2.38683
0.488102  2.47599
0.666759  2.5639
0.843707  2.65058
1.01897 2.73605
1.19257 2.82032
1.36452 2.90342
1.53486 2.98536
1.7036 3.06615
1.87075 3.14581
2.03634 3.22435
2.2004 3.30179
2.36293 3.37814
2.52395 3.45342
2.68349 3.52764
2.84155 3.60081
2.99816 3.67294
3.15333 3.74404
3.30708 3.81413
3.45942 3.88322
3.61036 3.95132
3.75993 4.01844
3.90814 4.08458
4.05498 4.14977
4.20049 4214
4.34468 4.27729
4.48756 4.33965
4.62913 4.40109

Effective
Normal
Stress
[kPa]

88.9037
89.5912
90.2715

90.9449

91.6115
92.2716
92.9252
93.5732
76.6673
-3.31215
-3.21402
-3.11647
-3.01949
-2.92305
-2.82718
-2.73184
-2.63704
-2.54277
-2.44902
-2.35578
-2.26306
-2.17084
-2.07912
-1.98789
-1.89714
-1.80687
-1.71708
-1.62775
-1.5389
-1.4505
-1.36255
-1.27506
-1.18801
-1.10139
-1.01521
-0.92947
-0.844154
-0.759256
-0.674775
-0.590708
-0.507051
-0.423797
-0.340957
-0.258507
-0.176443

Base
Vertical
Stress
[kPa]

154.804
155.045
155.282

155.516

155.746
155.973
156.196
156.416
128.798
1.97697
2.17743
2.37501
2.56973
2.76168
2.95088
3.1374

3.32128
3.50257
3.68131
3.85754
4.03131
4.20265
43716

4.5382

4.70248
4.86447
5.02422
5.18176
5.3371

5.49029
5.64135
5.79031
5.9372

6.08205
6.22487
6.3657

6.50456
6.64147
6.77646
6.90954
7.04074
7.17008
7.29757
7.42326
7.54713

-0.0947869 7.66922
-0.0135082 7.78955
0.0673936 7.90813

0.147909
0.228036

8.02498
8.14011

Effective
Vertical
Stress
[kPa]

154.742
154.86
154.976

155.091

155.203
155314
155.424
155.532
127.803
0.872534
0.965592
1.05732
1.14772
1.23686
1.32471
1.41134
1.49675
1.58096
1.664
1.74588
1.82663
1.90625
1.98477
2.06221
2.13858
2.21389
2.28817
2.36144
2.43368
2.50493
2.5752
2.6445
2.71285
2.78026
2.84673
2.91228
2.97692
3.04066
3.10352
3.1655
3.22661
3.28686
3.34625
3.40482
3.46255
3.51945
3.57555
3.63084
3.68533
3.73902
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Stability Analysis of SW slope

O 00 9N kW=
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—_ o
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S S0 XV LELRNESOXANGOEIRL -SSR ATREDON—~S00A N & W R

Interslice Data

Global Minimum Query (bishop simplified) - Safety Factor: 0.976494

Slice Number

X coordinate [m]

9.39291
9.40505
9.41719
9.42933
9.44147
9.45361
9.46576
9.4779
9.49004
9.50218
9.51432
9.52647
9.53861
9.55075
9.56289
9.57503
9.58718
9.59932
9.61146
9.6236
9.63574
9.64789
9.66003
9.67217
9.68431
9.69645
9.70859
9.72074
9.73288
9.74502
9.75716
9.7693
9.78145
9.79359
9.80573
9.81787
9.83001
9.84216
9.8543
9.86644
9.87858
9.89072
9.90286
9.91501
9.92715
9.93929
9.95143
9.96357
9.97572
9.98786
10

Y coordinate - Bottom

0
-0.0126383
-0.0250811
-0.0373332
-0.0493988
-0.0612822
-0.0729874
-0.0845182
-0.0958783
-0.107071
-0.1181
-0.128969
-0.13968
-0.150236
-0.160641
-0.170897
-0.181007
-0.190973
-0.200798
-0.210484
-0.220034
-0.229449
-0.238732
-0.247885
-0.256909
-0.265808
-0.274581
-0.283233
-0.291763
-0.300174
-0.308468
-0.316645
-0.324708
-0.332658
-0.340496
-0.348224
-0.355843
-0.363355
-0.37076
-0.37806
-0.385257
-0.39235
-0.399342
-0.406234
-0.413025
-0.419719
-0.426315
-0.432815
-0.439219
-0.445528
-0.451744

[m]

Interslice Normal Force

0
0.371516
0.730225
1.07618
1.40942
1.73
2.03796
2.33335
2.61621
2.82338
2.74403
2.6665
2.59071
2.51657
2.444
2.37291
2.30324
2.2349
2.16782
2.10194
2.03718
1.97349
1.9108
1.84905
1.78818
1.72813
1.66885
1.61029
1.5524
1.49512
1.43841
1.38222
1.3265
1.27121
1.21631
1.16176
1.10752
1.05354
0.999785
0.946224
0.892817
0.83953
0.786328
0.733177
0.680046
0.626902
0.573715
0.520454
0.46709
0.413594
0

[kN]

(= e e = e e e e = e e = = e e - e e == Re e e e e e = Re e e e e == Nee e e e e e e - e e e N e = =)

Saturday, February 10, 2024

Interslice Shear Force
[KN]

(= e e = e e e e = e e - = e e = e e == Re el e e = e e e - = == e i e - N e e = = e e N e e e N e N = =l )

Interslice Force Angle

[deg]
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Stability Analysis of SW slope

Global Minimum Query (janbu corrected) - Safety Factor: 0.965246

Slice Number

O 00 9N W=

DB BB DR BB A DDLU LWL LWL LWL R NN — — o
2SO0V UE LN, AARNR RO SO AIARGEORN~S0X0an b B0~ O

X coordinate [m]

9.39291
9.40505
9.41719
9.42933
9.44147
9.45361
9.46576
9.4779
9.49004
9.50218
9.51432
9.52647
9.53861
9.55075
9.56289
9.57503
9.58718
9.59932
9.61146
9.6236
9.63574
9.64789
9.66003
9.67217
9.68431
9.69645
9.70859
9.72074
9.73288
9.74502
9.75716
9.7693
9.78145
9.79359
9.80573
9.81787
9.83001
9.84216
9.8543
9.86644
9.87858
9.89072
9.90286
9.91501
9.92715
9.93929
9.95143
9.96357
9.97572
9.98786
10

Y coordinate - Bottom

0
-0.0126383
-0.0250811
-0.0373332
-0.0493988
-0.0612822
-0.0729874
-0.0845182
-0.0958783
-0.107071
-0.1181
-0.128969
-0.13968
-0.150236
-0.160641
-0.170897
-0.181007
-0.190973
-0.200798
-0.210484
-0.220034
-0.229449
-0.238732
-0.247885
-0.256909
-0.265808
-0.274581
-0.283233
-0.291763
-0.300174
-0.308468
-0.316645
-0.324708
-0.332658
-0.340496
-0.348224
-0.355843
-0.363355
-0.37076
-0.37806
-0.385257
-0.39235
-0.399342
-0.406234
-0.413025
-0.419719
-0.426315
-0.432815
-0.439219
-0.445528
-0.451744

Interslice Normal Force

0
0.341067
0.669419
0.985102
1.28816
1.57863
1.85657
2.122
2.37497
2.55731
2.47591
2.39632
2.31846
2.24224
2.16758
2.09439
2.0226
1.95214
1.88293
1.8149
1.74798
1.68212
1.61725
1.5533
1.49023
1.42796
1.36646
1.30566
1.24552
1.18598
1.127
1.06852
1.01051
0.952923
0.895708
0.838829
0.782243
0.725913
0.669799
0.613865
0.558073
0.50239
0.446779
0.391209
0.335646
0.280059
0.224416
0.168688
0.112846
0.056859
0

SO DD DD DD DD DD DD DD ODODODODDODDODODODODODDODODODDODODODODODDODDODOODDODOODDDDODDODODODODOODOOC OO O

Interslice Shear Force

SO DD DD DD DD DD DD ODODODOD DD ODODODODDODODDODDODODODDODODDODODODODODDODDODODDODOODDDDODODODODODODOODOO OO0

Saturday, February 10, 2024

Interslice Force Angle
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Stability Analysis of NW slope with sloping

Slide Analysis Information

Sunday, February 11, 2024

Stability Analysis of NW slope with sloping

Design Standard

Selected Type:

Type
Permanent Actions: Unfavourable
Permanent Actions: Favourable
Variable Actions: Unfavourable
Variable Actions: Favourable
Effective cohesion
Coefficient of shearing resistance
Undrained strength
Weight density
Shear strength (other models)
Earth resistance
Tensile and plate strength
Shear strength
Compressive strength
Bond strength
Seismic Coefficient

Eurocode 7 - Design Approach 3
Partial Factor

1

1

1.3

0

1.25

1.25

1.4

1.25

= = = s
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Stability Analysis of NW slope with sloping Sunday, February 11, 2024

Analysis Options

Slices Type: Vertical
Analysis Methods Used
Bishop simplified
Janbu corrected

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes

Create Interslice boundaries at intersections with water
tables and piezos:

Initial trial value of FS: 1
Steffensen Iteration: Yes

Yes
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Stability Analysis of NW slope with sloping

Groundwater Analysis

Groundwater Method:

Pore Fluid Unit Weight [kN/m3]:

Use negative pore pressure cutoff:
Maximum negative pore pressure [kPa]:
Advanced Groundwater Method:

Water Surfaces
9.81

Yes

0

None

Sunday, February 11, 2024
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Stability Analysis of NW slope with sloping

Surface Options

Surface Type:
Search Method:
Radius Increment:
Composite Surfaces:
Reverse Curvature:
Minimum Elevation:
Minimum Depth:
Minimum Area:
Minimum Weight:

Circular

Grid Search

10

Enabled

Create Tension Crack
Not Defined

Not Defined

Not Defined

Not Defined

Sunday, February 11, 2024
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Stability Analysis of NW slope with sloping Sunday, February 11, 2024

Loading

1 Distributed Load present
Distributed Load 1

Distribution: Constant

Magnitude [kPa]: 120

Orientation: Normal to boundary
Load Action: Variable
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Stability Analysis of NW slope with sloping

Materials

S1
Color
Strength Type

Unsaturated Unit Weight [kN/m3]
Saturated Unit Weight [kN/m3]

Cohesion [kPa]
Friction Angle [deg]
Water Surface

Hu Value

wi

Color

Strength Type

Unit Weight [kN/m3]
Cohesion [kPa]
Cohesion Type
Water Surface

Ru Value

R1

Color

Strength Type

Unit Weight [kN/m3]
Cohesion [kPa]
Cohesion Type
Water Surface

Ru Value

[]

Mohr-Coulomb

16.2

18.3

8.1

37.5

Water Table
Automatically Calculated

Undrained
20.7

300
Constant
None

0

Undrained
22.8

300
Constant
None

0

Sunday, February 11, 2024
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Stability Analysis of NW slope with sloping Sunday, February 11, 2024

Global Minimums
Method: bishop simplified

FS 1.034450
Center: 14.102, 0.995
Radius: 6.586
Left Slip Surface Endpoint: 7.592, 0.000
Right Slip Surface Endpoint: 9.988, -4.148
Left Slope Intercept: 7.592 0.000
Right Slope Intercept: 9.988 -2.100
Resisting Moment: 331.832 kN-m
Driving Moment: 320.781 kN-m
Total Slice Area: 4.86877 m2
Surface Horizontal Width: 2.39582 m
Surface Average Height: 2.0322 m

Method: janbu corrected

FS 1.124490
Center: 14.607, 2.508
Radius: 8.093
Left Slip Surface Endpoint: 6.912, 0.000
Right Slip Surface Endpoint: 9.985, -4.135
Left Slope Intercept: 6.912 0.000
Right Slope Intercept: 9.985 -2.100
Resisting Horizontal Force: 42.0651 kN
Driving Horizontal Force: 37.4083 kN
Total Slice Area: 6.26197 m2
Surface Horizontal Width: 3.07224 m
Surface Average Height: 2.03824 m
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Stability Analysis of NW slope with sloping Sunday, February 11, 2024

Global Minimum Support Data

No Supports Present

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 9039

Number of Invalid Surfaces: 222
Error Codes

Error Code -108 reported for 210 surfaces

Error Code -112 reported for 12 surfaces

Method: janbu corrected

Number of Valid Surfaces: 8829

Number of Invalid Surfaces: 432
Error Codes

Error Code -108 reported for 306 surfaces

Error Code -111 reported for 110 surfaces

Error Code -112 reported for 16 surfaces

Error Code Descriptions

The following errors were encountered during the computation:

-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).

-111 = Safety factor equation did not converge

-112 = The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration
of the safety factor calculation. This screens out some slip surfaces which may not be valid in
the context of the analysis, in particular, deep seated slip surfaces with many high negative base
angle slices in the passive zone.
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Stability Analysis of NW slope with sloping

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.03445

Slice
Number

0 N N W=

[ N N N N N N N T T T T T T T T B N N N e e S S S =
SO XV ITLEBRO OO RXRARNNEDRL -SRI ANNEDRN S O0RXARNNDE DO — O

Width
[m]

0.0464554
0.0464554
0.0464554
0.0464554
0.0464554
0.0464554
0.0464554
0.0464554
0.0464554
0.0464554
0.0464554
0.0464554
0.0464554
0.0464554
0.0464554
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425
0.0485425

Weight
[kN]

0.100507
0.283138
0.436259
0.570559
0.691431
0.802064
0.904536
1.0003
1.0904
1.17564
1.25664
1.33391
1.40784
1.47876
1.54696
1.69117
1.76929
1.84469
1.91759
1.98817
2.05658
2.12296
2.18743
2.2501
231107
2.37044
2.42828
2.48466
2.53967
2.58383
2.51035
240122
2.29093
2.17951
2.06701
1.95348
1.83894
1.72343
1.60698
1.4897
1.41292
1.37013
1.32652
1.28209
1.23689
1.19091
1.1442
1.09675
1.0486
0.999761

Angle of
Slice Base
[deg]

-80.1336
-77.9836
-76.1677
-74.5633
-73.1087
-71.7674
-70.5157
-69.3372
-68.22
-67.1549
-66.135
-65.1546
-64.2092
-63.2951
-62.4092
-61.53
-60.6562
-59.8055
-58.976
-58.166
-57.374
-56.5988
-55.8393
-55.0942
-54.3629
-53.6443
-52.9377
-52.2426
-51.5581
-50.8838
-50.2192
-49.5636
-48.9168
-48.2782
-47.6475
-47.0243
-46.4084
-45.7993
-45.1968
-44.6006
-44.0105
-43.4262
-42.8474
-42.2741
-41.7059
-41.1427
-40.5843
-40.0305
-39.4812
-38.9362

Base
Material

S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1

Base
Cohesion
[kPa]

6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48

Base

31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442

Shear
Stress
[kPa]

1.71101
2.60884
3.47147
4.30411
5.11058
5.89382
6.65623
7.39977
8.12606
8.8365
9.53227
10.2144
10.8838
11.5413
12.1874
12.7392
13.1948
13.64
14.0757
14.5024
14.9208
15.3314
15.7346
16.1309
16.5206
16.9041
17.2816
17.6536
18.0202
18.3145
17.7718
16.9589
16.1201
15.2561
14.3678
13.4559
12.5209
11.5635
10.5843
9.58434
8.88506
8.44297
7.98954
7.52499
7.04952
6.56332
6.06658
5.55947
5.04213
4.51473

Shear
Strength
[kPa]

1.76995
2.69871
3.59106
4.45239
5.28664
6.09687
6.88554
7.65469
8.406
9.14092
9.86066
10.5663
11.2587
11.9389
12.6073
13.178
13.6493
14.1099
14.5606
15.002
15.4348
15.8596
16.2767
16.6866
17.0897
17.4864
17.877
18.2618
18.641
18.9454
18.384
17.5431
16.6754
15.7817
14.8628
13.9194
12.9523
11.9619
10.9489
9.91452
9.19115
8.73383
8.26478
7.78423
7.29238
6.78943
6.27558
5.75099
521583
4.67026

Base
Normal

Stress

[kPa]
-7.6728
-6.15983
-4.70618
-3.30304
-1.94402
-0.624138
0.660637
1.91361
3.13752
4.33473
5.50721
6.65671
7.78474
8.89263
9.98152
11.3503
12.9807
14.5637
16.103
17.6016
19.062
20.4869
21.8784
23.2382
24.5684
25.8701
27.1452
28.3946
29.6198
30.7084
30.3726
29.5682
28.7072
27.7914
26.8227
25.8027
24.7329
23.6145
22.4488
21.2383
20.5248
20.2352
19.9173
19.5718
19.1991
18.8
18.375
17.9243
17.4487
16.9485

Pore
Pressure
[kPa]

OO DD DD DD OO OO OO

0
0.439045
1.30165
2.13437
2.93945
3.71885
4.47429
5.20731
5.91926
6.61137
7.28473
7.94032
8.57906
9.20174
9.80913
10.4019
10.9807
11.5461
12.0986
12.6387
13.1669
13.6837
14.1893
14.6843
15.1688
15.6434
16.1082
16.5636
17.0098
17.4471
17.8758
18.296
18.708
19.1119
19.5081
19.8966

Sunday, February 11, 2024

Effective
Normal
Stress
[kPa]
-7.6728
-6.15983
-4.70618
-3.30304
-1.94402
-0.624138
0.660637
1.91361
3.13752
4.33473
5.50721
6.65671
7.78474
8.89263
9.98152
109113
11.6791
12.4294
13.1635
13.8827
14.5877
15.2796
15.9591
16.6268
17.2836
17.9298
18.5661
19.1929
19.8106
20.3065
19.3919
18.0221
16.6086
15.1527
13.6558
12.119
10.5436
8.93023
7.28004
5.59492
4.41662
3.67163
2.9075
2.12468
1.32332
0.503966
-0.333037
-1.18759
-2.05942
-2.94813

Base
Vertical
Stress

[kPa]
2.16484
6.09652
9.39284
12.284
14.8861
17.2677
19.4736
21.5351
23.4747
25.3097
27.0535
28.7168
30.3082
31.835
33.3031
34.8423
36.4514
38.0048
39.5066
40.9606
42.3697
43.7372
45.0653
46.3563
47.6125
48.8353
50.0269
51.1885
52.3215
53.2313
51.7175
49.4692
47.1969
44.9014
42.5837
40.2446
37.885
35.5053
33.1061
30.69
29.1082
28.2267
27.328
26.4128
25.4813
24.5341
23.5718
22.5943
21.6023
20.5961

Effective
Vertical
Stress
[kPa]
2.16484
6.09652
9.39284
12.284
14.8861
17.2677
19.4736
21.5351
23.4747
25.3097
27.0535
28.7168
30.3082
31.835
33.3031
34.4032
35.1498
35.8704
36.5671
37.2417
37.8954
38.5299
39.146
39.745
40.3277
40.895
41.4479
41.9867
42.5124
42.8294
40.7368
37.9231
35.0983
32.2627
29.4168
26.5609
23.6957
20.821
17.9373
15.0466
13
11.6631
10.3182
8.96568
7.60552
6.23814
4.86377
3.4824
2.09422
0.699505
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Stability Analysis of NW slope with sloping

Global Minimum Query (janbu corrected) - Safety Factor: 1.12449

Slice
Number

0 NN N R W~

DA BB B DSBS D D PR D WLWWWLWWWWWWENDNDNDNDIDNENDNDDNDNDINDN = = == = = = = = O
S VW0 IANUNHEWN~R,OWVWIANUNPEWN=OWOKIANANUNPEWN—=OWOVOKINWUNDRAWND—=O

Width
[m]

0.0612614
0.0612614
0.0612614
0.0612614
0.0612614
0.0612614
0.0612614
0.0612614
0.0612614
0.0612614
0.0612614
0.0612614
0.0612614
0.0612614
0.0612614
0.0612614
0.0612614
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393
0.0615393

Weight
[kN]

0.0896748
0.262713
0.424183
0.575927
0.719333
0.855477
0.985217
1.10925
1.22814
1.34238
1.45237
1.55845
1.66093
1.76007
1.85609
1.9492
2.03959
2.1429
2.24022
2.3349
2.4271
2.51692
2.60449
2.6899
2.77325
2.85462
2.9341
3.01175
3.08766
3.16188
3.23446
3.30548
3.37497
3.44299
3.38096
3.18849
2.99468
2.79956
2.60317
2.40554
2.20671
2.0067
1.85242
1.77181
1.69108
1.60928
1.52643
1.44256
1.35769
1.27184

Angle of
Slice Base

[deg]

-71.2738
-69.9652
-68.7342
-67.568

-66.4567
-65.3929
-64.3707
-63.3853
-62.4325
-61.5093
-60.6127
-59.7404
-58.8903
-58.0606
-57.2498
-56.4564
-55.6793
-54.9157
-54.1646
-53.4268
-52.7017
-51.9884
-51.2864
-50.5948
-49.9134
-49.2414
-48.5784
-47.924

-47.2778
-46.6394
-46.0085
-45.3846
-44.7676
-44.1571
-43.5529
-42.9546
-42.3621
-41.7752
-41.1936
-40.6171
-40.0455
-39.4787
-38.9164
-38.3586
-37.8051
-37.2556
-36.7102
-36.1686
-35.6307
-35.0964

Material

S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1

Base
Cohesion
[kPa]

6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48

Base
Friction
Angle

[deg]
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442

Shear
Stress
[kPa]

2.46329
3.18204
3.89623
4.60427
5.30522
5.99855
6.68397
7.36135
8.03069
8.69203
9.34545
9.9911

10.6291
11.2596
11.8829
12.4989
13.108

13.6093
14.0021
14.3891
14.7705
15.1467
15.5177
15.8839
16.2454
16.6023
16.9549
17.3032
17.6475
17.9877
18.3241
18.6569
18.986

19.3116
18.8911
17.7058
16.496

15.2623
14.0051
12.7248
11.422

10.097

9.03584
8.41554
7.7892

7.15111
6.50141
5.84025
5.16778
4.48413

Shear
Strength
[kPa]

2.76995
3.57817
4.38127
5.17745
5.96567
6.74531
7.51606
8.27777
9.03043
9.7741
10.5089
11.2349
11.9523
12.6614
13.3622
14.0549
14.7398
15.3036
15.7452
16.1804
16.6093
17.0323
17.4495
17.8613
18.2678
18.6691
19.0656
19.4573
19.8444
20.227
20.6053
20.9795
21.3496
21.7157
21.2428
19.91
18.5496
17.1623
15.7485
14.3089
12.8439
11.354
10.1607
9.46319
8.75888
8.04135
7.31077
6.56731
5.81112
5.04236

Base
Normal

Stress

[kPa]
-6.04377
-4.72717
-3.4189
-2.12189
-0.83787
0.432198
1.68777
2.92863
4.15474
5.36619
6.56315
7.74587
8.91464
10.0697
11.2113
12.3398
13.4555
14.8035
16.3708
17.9045
19.4064
20.8778
22.3203
23.7351
25.1233
26.4859
27.8241
29.1386
30.4304
31.7002
32.9488
34.1769
35.3852
36.5742
36.3839
34.7807
33.1209
31.4057
29.6366
27.8145
25.9405
24.0156
22.5641
21.9105
21.2362
20.531
19.7956
19.0302
18.2354
17.4114

Pore
Pressure
[kPa]

S OO DD DD OO OO O OO

0
0.42971
1.27743
2.10225
2.90535
3.6878
4.45058
5.19457
5.92061
6.62945
7.32178
7.99825
8.65945
9.30595
9.93825
10.5569
11.1622
11.7547
12.3348
12.9028
13.4591
14.004
14.5378
15.0609
15.5735
16.0758
16.5681
17.0507
17.5238
17.9876
18.4422
18.888
19.325
19.7534

Sunday, February 11, 2024

Effective
Normal
Stress
[kPa]
-6.04377
-4.72717
-3.4189
-2.12189
-0.83787
0.432198
1.68777
2.92863
4.15474
5.36619
6.56315
7.74587
8.91464
10.0697
11.2113
12.3398
13.4555
14.3738
15.0934
15.8023
16.501
17.19
17.8698
18.5406
19.2026
19.8565
20.5023
21.1403
21.771
22.3942
23.0106
23.62
24.223
24.8195
24.0491
21.8779
19.6618
17.4017
15.0988
12.7536
10.367
7.93984
5.99598
4.85977
3.71235
2.54339
1.35342
0.142156
-1.08962
-2.34196

Base
Vertical
Stress

[kPa]
1.22277
3.99893
6.59208
9.03119
11.3381
13.5299
15.62
17.6195
19.5373
21.3811
23.1573
24.8713
26.528
28.1314
29.6851
31.1925
32.6563
34.1789
35.7599
37.2984
38.7966
40.2566
41.6802
43.069
44.4244
45.748
47.041
48.3046
49.54
50.7479
51.9296
53.086
54.2178
55.3258
54.344
51.2654
48.1638
45.0399
41.8943
38.7275
35.5401
32.3326
29.8594
28.5707
27.2792
25.9699
24.6434
23.2997
21.9393
20.5625

Effective
Vertical
Stress
[kPa]
1.22277
3.99893
6.59208
9.03119
11.3381
13.5299
15.62
17.6195
19.5373
21.3811
23.1573
24.8713
26.528
28.1314
29.6851
31.1925
32.6563
33.7492
34.4824
35.1962
35.8913
36.5688
37.2296
37.8744
38.5038
39.1185
39.7192
40.3063
40.8805
41.4419
41.9914
42.5291
43.0556
43.5711
42.0092
38.3626
34.7047
31.0359
27.3565
23.6666
19.9666
16.2568
13.2913
11.52
9.75538
7.98233
6.20122
4.41166
2.61434
0.809118
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Stability Analysis of NW slope with sloping

O 00 9N kW=

[E—
—_ o

OB AR DA DA BRD DR WOWLLOWDLOWOWLLOWLWINDRNNNMNRNNNRN = = —— o =
S S0 XV LELRNESOXANGOEIRL -SSR ATREDON—~S00A N & W R

Interslice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.03445

Slice Number

X coordinate [m]

7.59176
7.63821
7.68467
7.73112
7.77758
7.82403
7.87049
7.91694
7.9634

8.00985
8.05631
8.10277
8.14922
8.19568
8.24213
8.28859
8.33713
8.38567
8.43421
8.48276
8.5313

8.57984
8.62838
8.67693
8.72547
8.77401
8.82255
8.8711

8.91964
8.96818
9.01672
9.06527
9.11381
9.16235
9.21089
9.25944
9.30798
9.35652
9.40506
9.45361
9.50215
9.55069
9.59923
9.64778
9.69632
9.74486
9.7934

9.84195
9.89049
9.93903
9.98757

Y coordinate - Bottom

0
-0.267101
-0.485349
-0.674023
-0.842258
-0.995244
-1.13627
-1.26757
-1.39075
-1.50702
-1.61729
-1.72229
-1.82262
-1.91876
-2.0111
-2.1
-2.18952
-2.27586
-2.35929
-2.44
-2.51818
-2.59401
-2.66763
-2.73916
-2.80873
-2.87644
-2.94239
-3.00666
-3.06934
-3.13049
-3.19019
-3.24849
-3.30545
-3.36113
-3.41557
-3.46882
-3.52092
-3.57191
-3.62183
-3.67071
-3.71858
-3.76547
-3.81142
-3.85644
-3.90057
-3.94383
-3.98624
-4.02782
-4.0686
-4.10859
-4.14781

[m]

Interslice Normal Force

0
-2.12889
-3.59444
-4.64362
-5.39923
-5.93402
-6.2958
-6.51823
-6.62622
-6.63889
-6.57135
-6.43583
-6.24241
-5.99955
-5.71442
-5.3932
-4.99547
-4.51505
-3.96213
-3.34561
-2.67328
-1.95204
-1.18802
-0.386677
0.44706
1.30875
2.19438
3.10029
4.02314
4.95987
5.90416
6.81238
7.67359
8.48955
9.26208
9.99302
10.6842
11.3376
11.9551
12.5387
13.0898
13.3991
13.2893
12.7609
11.8141
10.4495
8.66749
6.46859
3.85335
0.822313
20.5692

[kN]

(= e e = e e e e = e e = = e e - e e == Re e e e e e = Re e e e e == Nee e e e e e e - e e e N e = =)

Sunday, February 11, 2024

Interslice Shear Force
[KN]

(= e e = e e e e = e e - = e e = e e == Re el e e = e e e - = == e i e - N e e = = e e N e e e N e N = =l )

Interslice Force Angle

[deg]
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Stability Analysis of NW slope with sloping

Global Minimum Query (janbu corrected) - Safety Factor: 1.12449

Slice Number

O 00 9N W=

DB BB DR BB A DDLU LWL LWL LWL R NN — — o
2SO0V UE LN, AARNR RO SO AIARGEORN~S0X0an b B0~ O

X coordinate [m]

6.91234
6.9736
7.03486
7.09612
7.15738
7.21864
7.2799
7.34117
7.40243
7.46369
7.52495
7.58621
7.64747
7.70874
7.77
7.83126
7.89252
7.95378
8.01532
8.07686
8.1384
8.19994
8.26148
8.32302
8.38456
8.4461
8.50763
8.56917
8.63071
8.69225
8.75379
8.81533
8.87687
8.93841
8.99995
9.06149
9.12303
9.18457
9.24611
9.30765
9.36918
9.43072
9.49226
9.5538
9.61534
9.67688
9.73842
9.79996
9.8615
9.92304
9.98458

Y coordinate - Bottom

0
-0.180717
-0.348714
-0.506119
-0.654515
-0.795116
-0.928879
-1.05657
-1.17883
-1.29618
-1.40905
-1.51783
-1.62283
-1.72435
-1.82262
-1.91786
-2.01026
-2.1
-2.18761
-2.27283
-2.35577
-2.43656
-2.51529
-2.59207
-2.66697
-2.74009
-2.81149
-2.88124
-2.9494
-3.01604
-3.0812
-3.14495
-3.20732
-3.26836
-3.32812
-3.38662
-3.44392
-3.50004
-3.55501
-3.60887
-3.66165
-3.71337
-3.76406
-3.81375
-3.86245
-3.91019
-3.957
-4.00289
-4.04787
-4.09198
-4.13523

[m]

Interslice Normal Force

0
-1.24812
-2.24368
-3.02844
-3.63474
-4.08833
-4.41019
-4.61772
-4.7256
-4.74635
-4.6908
-4.56838
-4.38739
-4.15517
-3.87829
-3.56263
-3.2135
-2.8357
-2.40401
-1.89924
-1.32904
-0.70038
-0.0196226
0.707417
1.47539
2.27939
3.11485
3.97757
4.86363
5.76941
6.69151
7.62677
8.57221
9.52505
10.4827
11.4103
12.2773
13.0872
13.8433
14.5491
15.208
15.8235
16.3989
16.695
16.3264
15.2891
13.584
11.2124
8.17513
4.4735
20.3172

[kN]

SO DD DD DD DD DD DD DD ODODODODDODDODODODODODDODODODDODODODODODDODDODOODDODOODDDDODDODODODODOODOOC OO O

Interslice Shear Force

[kN]

SO DD DD DD DD DD DD ODODODOD DD ODODODODDODODDODDODODODDODODDODODODODODDODDODODDODOODDDDODODODODODODOODOO OO0

[deg]

Sunday, February 11, 2024

Interslice Force Angle
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Stability Analysis of NE slope

Slide Analysis Information

Stability Analysis of NE slope

Design Standard

Sunday, February 11, 2024

Selected Type:

Type
Permanent Actions: Unfavourable
Permanent Actions: Favourable
Variable Actions: Unfavourable
Variable Actions: Favourable
Effective cohesion
Coefficient of shearing resistance
Undrained strength
Weight density
Shear strength (other models)
Earth resistance
Tensile and plate strength
Shear strength
Compressive strength
Bond strength
Seismic Coefficient

Eurocode 7 - Design Approach 3
Partial Factor

1

1

1.3

0

1.25

1.25

1.4

1.25

= = = s
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Stability Analysis of NE slope Sunday, February 11, 2024

Analysis Options

Slices Type: Vertical
Analysis Methods Used
Bishop simplified
Janbu corrected

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes

Create Interslice boundaries at intersections with water
tables and piezos:

Initial trial value of FS: 1
Steffensen Iteration: Yes

Yes
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Stability Analysis of NE slope Sunday, February 11, 2024

Groundwater Analysis

Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [kN/m3]: 9.81

Use negative pore pressure cutoff: No

Advanced Groundwater Method: None
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Stability Analysis of NE slope

Surface Options

Surface Type:
Search Method:
Radius Increment:
Composite Surfaces:
Reverse Curvature:
Minimum Elevation:
Minimum Depth:
Minimum Area:
Minimum Weight:

Circular

Grid Search

10

Enabled

Create Tension Crack
Not Defined

Not Defined

Not Defined

Not Defined

Sunday, February 11, 2024
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Stability Analysis of NE slope Sunday, February 11, 2024

Loading

1 Distributed Load present
Distributed Load 1

Distribution: Constant

Magnitude [kPa]: 120

Orientation: Normal to boundary
Load Action: Variable
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Stability Analysis of NE slope

Materials

S1
Color

Strength Type

Unsaturated Unit Weight [kN/m3]
Saturated Unit Weight [kN/m3]

Cohesion [kPa]

Friction Angle [deg]

Water Surface

Hu Value

Unsat. Shear Strength Phi b [deg]

Unsat. Shear Strength Air Entry Value [kPa]
wi

Color

Strength Type

Unit Weight [kN/m3]

Cohesion [kPa]

Cohesion Type

Water Surface

Ru Value

Unsat. Shear Strength Phi b [deg]

Unsat. Shear Strength Air Entry Value [kPa]
R1

Color

Strength Type

Unit Weight [kN/m3]

Cohesion [kPa]

Cohesion Type

Water Surface

Ru Value

Unsat. Shear Strength Phi b [deg]

Unsat. Shear Strength Air Entry Value [kPa]

[]

Mohr-Coulomb
16.2

18.3

8.1

37.5

Water Table

1

0

0

Undrained
20.7

300
Constant
None

0

0

0

Undrained
22.8

300
Constant
None

0

0

0

Sunday, February 11, 2024
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Stability Analysis of NE slope Sunday, February 11, 2024

Support

Support 1

Color .

Type RSPile

Force Application Passive (Method B)
Out-Of-Plane Spacing 1.5m

Apply Batter and Ground Slope Maodifiers Yes

Ground Slope and Batter Values Calculate from Slide2 model
Soil Displacement Type Maximum

Soil Displacement 25 mm
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Stability Analysis of NE slope Sunday, February 11, 2024

Global Minimums
Method: bishop simplified

FS 1.106480
Center: -19.174, 7.852
Radius: 12.507
Left Slip Surface Endpoint: -10.000, -0.649
Right Slip Surface Endpoint: -9.439, 0.000
Left Slope Intercept: -10.000 0.000
Right Slope Intercept: -9.439 0.000
Resisting Moment: 626.537 kN-m
Driving Moment: 566.244 kN-m
Passive Support Moment: 158.185 kN-m
Maximum Single Support Force: 18.6085 kN
Total Support Force: 18.6085 kN
Total Slice Area: 0.186134 m2
Surface Horizontal Width: 0.560952 m
Surface Average Height: 0.331817 m

Method: janbu corrected

FS 1.020240
Center: -16.149, 2.305
Radius: 8.384
Left Slip Surface Endpoint: -10.000, -3.395
Right Slip Surface Endpoint: -8.087, 0.000
Left Slope Intercept: -10.000 0.000
Right Slope Intercept: -8.087 0.000
Resisting Horizontal Force: 263.22 kN
Driving Horizontal Force: 257.997 kN
Passive Horizontal Support Force: 153.646 kN
Maximum Single Support Force: 153.646 kN
Total Support Force: 153.646 kN
Total Slice Area: 3.84484 m2
Surface Horizontal Width: 1.91276 m
Surface Average Height: 2.0101 m
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Stability Analysis of NE slope Sunday, February 11, 2024

Global Minimum Support Data
Method: bishop simplified

Number of Supports: 1
Support 1
Support Type: RSPile
L Inside SS L Outside SS

Start (x, y) Length (m) (m) (m) Li (m) Lo (m) Force (kN)
-10, 0.25 9 0.898653 8.10135 0.898653 8.10135 18.6085
Method: janbu corrected
Number of Supports: 1
Support 1

Support Type: RSPile

Start (x,y) Length(m) - I"{’I":')e =L O“E::‘)'e SS  Li(m) Lo(m)  Force (kN)
-10, 0.25 9 3.64522 5.35478 3.64522 5.35478 153.646
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Stability Analysis of NE slope Sunday, February 11, 2024

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 6117

Number of Invalid Surfaces: 3144
Error Codes

Error Code -106 reported for 239 surfaces

Error Code -108 reported for 1839 surfaces

Error Code -112 reported for 268 surfaces

Error Code -1000 reported for 798 surfaces

Method: janbu corrected

Number of Valid Surfaces: 6231

Number of Invalid Surfaces: 3030
Error Codes

Error Code -106 reported for 239 surfaces

Error Code -108 reported for 1853 surfaces

Error Code -112 reported for 140 surfaces

Error Code -1000 reported for 798 surfaces

Error Code Descriptions

The following errors were encountered during the computation:

-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This
limitation is imposed to avoid numerical errors which may result from too many slices, or too
small a slip region.

-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).

-112 = The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration
of the safety factor calculation. This screens out some slip surfaces which may not be valid in
the context of the analysis, in particular, deep seated slip surfaces with many high negative base
angle slices in the passive zone.

-1000 = No valid slip surface is generated
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Stability Analysis of NE slope

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.10648

Slice
Number

0 N N W=

BOA B B DD D DWW LWL WWLWWWENNENDINENNDL — = = O
3LV EU RSNSOI REDVRL -~ ORIANNEURN S O0RXARNN D DO — O

S P
o oo

W
S

Width
[m]

0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219
0.011219

0.011219
0.011219

0.011219

Weight
[kN]

0.11679
0.114584
0.112371
0.110153
0.107929
0.105699
0.103463
0.101221
0.0989728
0.0967188
0.0944586
0.0921924
0.08992
0.0876415
0.0853568
0.0830659
0.0807687
0.0784653
0.0761556
0.0738396
0.0715172
0.0691884
0.0668533
0.0645116
0.0621635
0.0598089
0.0574478
0.0550801
0.0527058
0.0503248
0.0479372
0.045543
0.0431419
0.0407342
0.0383196
0.0358982
0.0334699
0.0310348
0.0285927
0.0261437
0.0236876
0.0212245
0.0187544
0.0162771
0.0137927
0.0113011
0.0088023
0.0062962
4
0.0037828
8

0.0012621
8

Angle of
Slice Base
[deg]

47.2201
47.2958
473716
47.4476
47.5236
47.5998
47.6761
47.7525
47.829

47.9056
47.9823
48.0591
48.1361
48.2132
48.2904
48.3677
48.4451
48.5226
48.6003
48.6781
48.756

48.834

48.9121
48.9904
49.0688
49.1473
49.2259
49.3047
49.3836
49.4626
49.5417
49.621

49.7004
49.7799
49.8596
49.9393
50.0193
50.0993
50.1795
50.2598
50.3403
50.4209
50.5016
50.5825
50.6635
50.7447
50.826

50.9074
50.989

51.0707

Base
Material

S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1

S1

S1

S1

Base

Cohesion

[kPa]

6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48

6.48
6.48

6.48

Base

31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442

31.5442

31.5442

31.5442

Shear
Stress
[kPa]

7.27352
7.19812
7.12267
7.04716
6.97159
6.89595
6.82026
6.7445
6.66868
6.5928
6.51686
6.44086
6.3648
6.28868
6.2125
6.13626
6.05995
15.1936
59.0385
58.9058
58.773
58.6399
58.5066
58.3732
58.2396
58.1057
57.9716
57.8374
57.7029
57.5681
57.4333
57.2982
57.1628
57.0273
56.8916
56.7556
56.6194
56.483
56.3464
56.2096
56.0725
55.9352
55.7978
55.66
55.5221
55.3839
55.2455

55.1069
54.968

54.8289

Shear

Strength

[kPa]

8.048
7.96458
7.88109
7.719754
7.71392
7.63023
7.54648
7.46265
7.37876
7.2948
7.21078
7.12668
7.04252
6.9583
6.874
6.78964
6.70522
16.8114
65.3249
65.1781
65.0311
64.8839
64.7364
64.5888
64.4409
64.2928
64.1444
63.9959
63.8471
63.698
63.5488
63.3993
63.2495
63.0996
62.9494
62.7989
62.6482
62.4973
62.3462
62.1948
62.0431
61.8912
61.7391
61.5867
61.4341
61.2812
61.128

60.9747
60.821

60.6671

Base
Normal

Stress

[kPa]
2.55431
2.41842
2.28243
2.14632
2.0101
1.87377
1.73732
1.60077
1.46411
1.32734
1.19046
1.05346
0.916371
0.779163
0.641845
0.50442
0.366888
16.8302
95.8602
95.6213
95.3816
95.1419
94.9014
94.6609
94.4202
94.1788
93.9372
93.695
93.4526
93.2102
92.967
92.7231
92.4791
92.235
91.9902
91.7453
91.4996
91.2539
91.008
90.7609
90.5142
90.2668
90.0187
89.7706
89.5217
89.2727
89.0236

88.7738
88.5233

88.2727

Pore
Pressure
[kPa]

-14.2972
-14.4163
-14.5357
-14.6554
-14.7755
-14.8959
-15.0165
-15.1376
-15.2589
-15.3806
-15.5026
-15.6249
-15.7475
-15.8705
-15.9938
-16.1175
-16.2415
-16.3658
-16.4905
-16.6155
-16.7408
-16.8665
-16.9926
-17.119

-17.2457
-17.3728
-17.5002
-17.628

-17.7562
-17.8847
-18.0136
-18.1428
-18.2724
-18.4024
-18.5327
-18.6634
-18.7945
-18.9259
-19.0577
-19.1899
-19.3225
-19.4554
-19.5887
-19.7225
-19.8566
-19.991

-20.1259

-20.2612
-20.3968

-20.5329

Sunday, February 11, 2024

Effective
Normal
Stress
[kPa]
2.55431
2.41842
2.28243
2.14632
2.0101
1.87377
1.73732
1.60077
1.46411
1.32734
1.19046
1.05346
0.916371
0.779163
0.641845
0.50442
0.366888
16.8302
95.8602
95.6213
95.3816
95.1419
94.9014
94.6609
94.4202
94.1788
93.9372
93.695
93.4526
93.2102
92.967
92.7231
92.4791
92.235
91.9902
91.7453
91.4996
91.2539
91.008
90.7609
90.5142
90.2668
90.0187
89.7706
89.5217
89.2727
89.0236

88.7738
88.5233

88.2727

Base
Vertical
Stress

[kPa]
10.4145
10.2178
10.0206
9.82283
9.62456
9.42574
9.22641
9.02653
8.82612
8.62516
8.42367
8.22163
8.01905
7.81592
7.61224
7.408
7.20321
34.0171
162.827
162.621
162.413
162.206
161.997
161.789
161.58
161.37
161.159
160.948
160.737
160.525
160.312
160.098
159.884
159.67
159.454
159.239
159.022
158.805
158.588
158.369
158.151
157.931
157.711
157.49
157.268
157.046
156.824

156.601
156.376

156.152

Effective
Vertical
Stress
[kPa]

10.4145
10.2178
10.0206
9.82283
9.62456
9.42574
9.22641
9.02653
8.82612
8.62516
8.42367
8.22163
8.01905
7.81592
7.61224
7.408
7.20321
34.0171
162.827
162.621
162.413
162.206
161.997
161.789
161.58
161.37
161.159
160.948
160.737
160.525
160.312
160.098
159.884
159.67
159.454
159.239
159.022
158.805
158.588
158.369
158.151
157.931
157.711
157.49
157.268
157.046
156.824

156.601
156.376

156.152
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Stability Analysis of NE slope

Global Minimum Query (janbu corrected) - Safety Factor: 1.02024

Slice
Number

0 NN N R W~

DA BB B DSBS D D PR D WLWWWLWWWWWWENDNDNDNDIDNENDNDDNDNDINDN = = == = = = = = O
S VW0 IANUNHEWN~R,OWVWIANUNPEWN=OWOKIANANUNPEWN—=OWOVOKINWUNDRAWND—=O

Width
[m]

0.0379004
0.0379004
0.0379004
0.0379004
0.0379004
0.0379004
0.0379004
0.0379004
0.0379004
0.0379004
0.0379004
0.0379004
0.0379004
0.0379004
0.0379004
0.0379004
0.0379004
0.0379004
0.0379004
0.0379004
0.0379004
0.0379004
0.0379004
0.0379004
0.0379004
0.0379004
0.0386397
0.0386397
0.0386397
0.0386397
0.0386397
0.0386397
0.0386397
0.0386397
0.0386397
0.0386397
0.0386397
0.0386397
0.0386397
0.0386397
0.0386397
0.0386397
0.0386397
0.0386397
0.0386397
0.0386397
0.0386397
0.0386397
0.0386397
0.0386397

Weight  Ansle of
[kN] Slice Base
[deg]

2.17344  47.3577
2.1447 47.7415
2.11557  48.1281
2.08604  48.5176
2.05611 48.9101
2.02575  49.3057
1.99497  49.7046
1.96374  50.1067
1.93207  50.5123
1.89993  50.9214
1.86732  51.334

1.83422  51.7505
1.80062  52.1708
1.76651 52.5951
1.73186  53.0236
1.69667  53.4564
1.66092  53.8936
1.62458  54.3355
1.58765  54.7822
1.55009  55.2338
1.5119 55.6907
1.47304  56.1529
1.43349  56.6208
1.39323  57.0945
1.35223  57.5744
1.31045  58.0607
1.29474  58.5586
1.25478  59.0685
1.214 59.5862
1.17235  60.1119
1.12981 60.6462
1.08632  61.1895
1.04183  61.7423
0.996291 62.3052
0.949639  62.8789
0.90181 63.464

0.85273  64.0614
0.802315 64.6718
0.750475  65.2963
0.697105 65.936

0.642088  66.5921
0.58529  67.2661
0.526556  67.9595
0.465707 68.6744
0.402533  69.4129
0.336787 70.1777
0.268171  70.9719
0.196323  71.7996
0.120796  72.6654
0.0410252 73.5754

Base
Material

S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1

Base

Cohesion

[kPa]

6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48

Base
Friction
Angle

[deg]
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442

Shear
Stress
[kPa]

19.915

19.6813
19.446

19.2092
18.9707
58.1527
72.6914
72.1214
71.5453
70.963

70.3741
69.7786
69.1761
68.5664
67.9491
67.3241
66.6909
66.0493
65.3988
64.7392
64.0699
63.3907
62.7009
62.0001
61.2878
60.5634
59.7461
58.8359
57911

56.9707
56.0142
55.0405
54.0486
53.0373
52.0056
50.952

49.875

48.7729
47.6438
46.4854
45.2954
44.071

42.8088
41.505

40.1554
38.7542
37.2954
35.771

34.1713
32.4838

Shear
Strength
[kPa]

20.3181
20.0796
19.8396
19.598
19.3547
59.3297
74.1627
73.5811
72.9934
72.3993
71.7985
71.1909
70.5762
69.9542
69.3244
68.6867
68.0407
67.3861
66.7225
66.0495
65.3667
64.6737
63.97
63.255
62.5283
61.7892
60.9554
60.0267
59.0831
58.1238
57.1479
56.1545
55.1425
54.1108
53.0582
51.9833
50.8845
49.7601
48.6081
47.4263
46.2122
44.963
43.6753
42.3451
40.9681
39.5386
38.0503
36.495
34.8629
33.1413

Base
Normal
Stress

[kPa]
35.0469
34.252
33.449
32.6377
31.818
96.5092
120.237
118.848
117.443
116.02
114.58
113.123
111.646
110.15
108.634
107.098
105.54
103.959
102.356
100.728
99.0758
97.3972
95.6914
93.9573
92.1935
90.3986
88.7422
87.2293
85.6922
84.1294
82.5395
80.9213
79.2727
77.5922
75.8775
74.1263
72.3363
70.5046
68.6279
66.7028
64.7251
62.69
60.5922
58.4254
56.1822
53.8536
51.429
48.8955
46.2367
43.4322

Pore
Pressure
[kPa]

12.5043
12.0978
11.6858
11.2681
10.8447
10.4154
9.97994
9.53831
9.09031
8.63577
8.17452
7.70637
7.23114
6.74863
6.25861
5.76087
5.25516
4.74124
421883
3.68766
3.14742
2.59779
2.03843
1.46897
0.889029
0.298178
-0.310022
-0.936297
-1.57544
-2.22807
-2.89482
-3.57641
-4.27362
-4.98731
-5.71842
-6.46799
-7.23718
-8.02727
-8.8397
-9.6761
-10.5383
-11.4285
-12.3489
-13.3025
-14.2926
-15.323
-16.3983
-17.5243
-18.7079
-19.9581

Effective
Normal
Stress
[kPa]

22.5426
22.1542
21.7632
21.3696
20.9733
86.0938
110.257
109.31
108.352
107.385
106.406
105.416
104.415
103.401
102.376
101.337
100.284
99.218
98.137
97.0407
95.9284
94.7994
93.653
92.4883
91.3044
90.1005
88.7422
87.2293
85.6922
84.1294
82.5395
80.9213
79.2727
77.5922
75.8775
74.1263
72.3363
70.5046
68.6279
66.7028
64.7251
62.69
60.5922
58.4254
56.1822
53.8536
51.429
48.8955
46.2367
43.4322

Base
Vertical
Stress

[kPa]
56.6722
55.9129
55.1433
54.3632
53.5723
164.132
205.966
205.125
204.272
203.407
202.529
201.638
200.733
199.815
198.883
197.936
196.974
195.997
195.003
193.993
192.966
191.921
190.857
189.775
188.672
187.549
186.463
185.414
184.345
183.252
182.136
180.996
179.83
178.636
177.413
176.16
174.874
173.553
172.195
170.798
169.357
167.87
166.333
164.74
163.087
161.366
159.571
157.691
155.715
153.628

Sunday, February 11, 2024

Effective
Vertical
Stress
[kPa]

44.1679
43.8151
43.4575
43.0951
42.7276
153.716
195.986
195.587
195.182
194.771
194.354
193.931
193.502
193.067
192.624
192.175
191.719
191.256
190.785
190.306
189.819
189.323
188.819
188.306
187.783
187.251
186.463
185.414
184.345
183.252
182.136
180.996
179.83

178.636
177.413
176.16

174.874
173.553
172.195
170.798
169.357
167.87

166.333
164.74

163.087
161.366
159.571
157.691
155.715
153.628
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Stability Analysis of NE slope
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Interslice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.10648

Slice Number

X coordinate [m]

-10
-9.98878
-9.97756
-9.96634
-9.95512
-9.9439
-9.93269
-9.92147
-9.91025
-9.89903
-9.88781
-9.87659
-9.86537
-9.85415
-9.84293
-9.83171
-9.8205
-9.80928
-9.79806
-9.78684
-9.77562
-9.7644
-9.75318
-9.74196
-9.73074
-9.71952
-9.7083
-9.69709
-9.68587
-9.67465
-9.66343
-9.65221
-9.64099
-9.62977
-9.61855
-9.60733
-9.59611
-9.5849
-9.57368
-9.56246
-9.55124
-9.54002
-9.5288
-9.51758
-9.50636
-9.49514
-9.48392
-9.47271
-9.46149
-9.45027
-9.43905

Y coordinate - Bottom

-0.648653
-0.636529
-0.624373
-0.612185
-0.599964
-0.58771
-0.575424
-0.563104
-0.550752
-0.538367
-0.525948
-0.513496
-0.50101
-0.48849
-0.475936
-0.463349
-0.450727
-0.43807
-0.425379
-0.412654
-0.399893
-0.387098
-0.374267
-0.361401
-0.348499
-0.335562
-0.322589
-0.309579
-0.296534
-0.283452
-0.270334
-0.257178
-0.243986
-0.230757
-0.217491
-0.204187
-0.190845
-0.177466
-0.164048
-0.150592
-0.137098
-0.123565
-0.109994
-0.0963833
-0.0827336
-0.0690444
-0.0553156
-0.0415469
-0.0277383
-0.0138894
0

[m]

Interslice Normal Force

0
16.8683
16.9196
16.9717
17.0245
17.078
17.1323
17.1874
17.2432
17.2999
17.3573
17.4155
17.4746
17.5345
17.5952
17.6568
17.7192
17.7826
17.7393
17.1814
16.6217
16.0603
15.497
14.932
14.3652
13.7967
13.2264
12.6544
12.0806
11.505
10.9278
10.3487
9.76798
9.18549
8.60128
8.01534
7.42769
6.83832
6.24723
5.65445
5.05996
4.46377
3.86589
3.26631
2.66506
2.06212
1.4575
0.851217
0.243262
-0.366356
0

[kN]

(= e e = e e e e = e e = = e e - e e == Re e e e e e = Re e e e e == Nee e e e e e e - e e e N e = =)

Sunday, February 11, 2024

Interslice Shear Force
[KN]

(= e e = e e e e = e e - = e e = e e == Re el e e = e e e - = == e i e - N e e = = e e N e e e N e N = =l )

Interslice Force Angle

[deg]
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Stability Analysis of NE slope

Global Minimum Query (janbu corrected) - Safety Factor: 1.02024

Slice Number

O 00 9N W=

DB BB DR BB A DDLU LWL LWL LWL R NN — — o
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X coordinate [m]

-10
-9.9621
-9.9242
-9.8863
-9.8484
-9.8105
-9.7726
-9.7347
-9.6968
-9.6589
-9.621
-9.5831
-9.5452
-9.5073
-9.46939
-9.43149
-9.39359
-9.35569
-9.31779
-9.27989
-9.24199
-9.20409
-9.16619
-9.12829
-9.09039
-9.05249
-9.01459
-8.97595
-8.93731
-8.89867
-8.86003
-8.82139
-8.78275
-8.74411
-8.70547
-8.66683
-8.62819
-8.58955
-8.55091
-8.51227
-8.47363
-8.43499
-8.39635
-8.35772
-8.31908
-8.28044
-8.2418
-8.20316
-8.16452
-8.12588
-8.08724

Y coordinate - Bottom

-3.39522
-3.35407
-3.31236
-3.27007
-3.22721
-3.18375
-3.13968
-3.09498
-3.04964
-3.00364
-2.95697
-2.9096
-2.86153
-2.81272
-2.76315
-2.71282
-2.66168
-2.60972
-2.5569
-2.50321
-2.44861
-2.39307
-2.33656
-2.27903
-2.22046
-2.1608
-2.1
-2.0368
-1.97232
-1.9065
-1.83927
-1.77056
-1.70031
-1.62842
-1.55481
-1.47937
-1.40199
-1.32255
-1.24091
-1.15692
-1.07039
-0.981132
-0.888914
-0.793472
-0.694497
-0.591628
-0.484433
-0.372393
-0.254873
-0.131079
0

[m]

Interslice Normal Force

0
154.003
153.343
152.689
152.041
151.399
149.418
146.885
144315
141.709
139.068
136.391
133.679
130.933
128.154
125.341
122.495
119.617
116.708
113.768
110.799
107.8
104.773
101.719
98.6386
95.5333
92.4043
89.1763
85.8959
82.5627
79.1767
75.7371
72.2456
68.7003
65.1016
61.4495
57.7439
53.9848
50.1722
46.3061
42.3867
38.4143
34.3891
303117
26.1828
22.0033
17.7746
13.4985
9.1775
4.81518
0

[kN]

SO DD DD DD DD DD DD DD ODODODODDODDODODODODODDODODODDODODODODODDODDODOODDODOODDDDODDODODODODOODOOC OO O

Interslice Shear Force

[kN]

SO DD DD DD DD DD DD ODODODOD DD ODODODODDODODDODDODODODDODODDODODODODODDODDODODDODOODDDDODODODODODODOODOO OO0

[deg]

Sunday, February 11, 2024

Interslice Force Angle
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Stability Analysis of NE slope

Slide Analysis Information

Stability Analysis of NE slope

Design Standard

Sunday, February 11, 2024

Selected Type:

Type
Permanent Actions: Unfavourable
Permanent Actions: Favourable
Variable Actions: Unfavourable
Variable Actions: Favourable
Effective cohesion
Coefficient of shearing resistance
Undrained strength
Weight density
Shear strength (other models)
Earth resistance
Tensile and plate strength
Shear strength
Compressive strength
Bond strength
Seismic Coefficient

Eurocode 7 - Design Approach 3
Partial Factor

1

1

1.3

0

1.25

1.25

1.4

1.25

= = = s
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Stability Analysis of NE slope Sunday, February 11, 2024

Analysis Options

Slices Type: Vertical
Analysis Methods Used
Bishop simplified
Janbu corrected

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes

Create Interslice boundaries at intersections with water
tables and piezos:

Initial trial value of FS: 1
Steffensen Iteration: Yes

Yes
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Stability Analysis of NE slope Sunday, February 11, 2024

Groundwater Analysis

Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [kN/m3]: 9.81

Use negative pore pressure cutoff: No

Advanced Groundwater Method: None
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Stability Analysis of NE slope

Surface Options

Surface Type:
Search Method:
Radius Increment:
Composite Surfaces:
Reverse Curvature:
Minimum Elevation:
Minimum Depth:
Minimum Area:
Minimum Weight:

Circular

Grid Search

10

Enabled

Create Tension Crack
Not Defined

Not Defined

Not Defined

Not Defined

Sunday, February 11, 2024
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Stability Analysis of NE slope Sunday, February 11, 2024

Loading

1 Distributed Load present
Distributed Load 1

Distribution: Constant

Magnitude [kPa]: 120

Orientation: Normal to boundary
Load Action: Variable
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Stability Analysis of NE slope

Materials

S1
Color

Strength Type

Unsaturated Unit Weight [kN/m3]
Saturated Unit Weight [kN/m3]

Cohesion [kPa]

Friction Angle [deg]

Water Surface

Hu Value

Unsat. Shear Strength Phi b [deg]

Unsat. Shear Strength Air Entry Value [kPa]
wi

Color

Strength Type

Unit Weight [kN/m3]

Cohesion [kPa]

Cohesion Type

Water Surface

Ru Value

Unsat. Shear Strength Phi b [deg]

Unsat. Shear Strength Air Entry Value [kPa]
R1

Color

Strength Type

Unit Weight [kN/m3]

Cohesion [kPa]

Cohesion Type

Water Surface

Ru Value

Unsat. Shear Strength Phi b [deg]

Unsat. Shear Strength Air Entry Value [kPa]

[]

Mohr-Coulomb
16.2

18.3

8.1

37.5

Water Table

1

0

0

Undrained
20.7

300
Constant
None

0

0

0

Undrained
22.8

300
Constant
None

0

0

0

Sunday, February 11, 2024

7/15



Stability Analysis of NE slope Sunday, February 11, 2024

Support

Support 1

Color .

Type RSPile

Force Application Passive (Method B)
Out-Of-Plane Spacing 1.5m

Apply Batter and Ground Slope Maodifiers Yes

Ground Slope and Batter Values Calculate from Slide2 model
Soil Displacement Type Maximum

Soil Displacement 25 mm
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Stability Analysis of NE slope Sunday, February 11, 2024

Global Minimums
Method: bishop simplified

FS 0.946790
Center: -16.149, 3.818
Radius: 9.721
Left Slip Surface Endpoint: -10.000, -3.712
Right Slip Surface Endpoint: -7.209, 0.000
Left Slope Intercept: -10.000 0.000
Right Slope Intercept: -7.209 0.000
Resisting Moment: 3608.81 kN-m
Driving Moment: 3811.63 kN-m
Passive Support Moment: 822.172 kN-m
Maximum Single Support Force: 109.191 kN
Total Support Force: 109.191 kN
Total Slice Area: 6.05418 m2
Surface Horizontal Width: 2.79148 m
Surface Average Height: 2.16881 m

Method: janbu corrected

FS 0.843548
Center: -15.644, 1.801
Radius: 7.957
Left Slip Surface Endpoint: -10.000, -3.807
Right Slip Surface Endpoint: -7.894, 0.000
Left Slope Intercept: -10.000 0.000
Right Slope Intercept: -7.894 0.000
Resisting Horizontal Force: 223.213 kN
Driving Horizontal Force: 264.612 kN
Passive Horizontal Support Force: 110.5 kN
Maximum Single Support Force: 110.5 kN
Total Support Force: 110.5 kN
Total Slice Area: 4.89184 m2
Surface Horizontal Width: 2.10607 m
Surface Average Height: 2.32273 m
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Stability Analysis of NE slope Sunday, February 11, 2024

Global Minimum Support Data
Method: bishop simplified

Number of Supports: 1
Support 1
Support Type: RSPile
Start(x,y) Length(m) - I“{‘r':)e ==y O“E::‘)'e SS Li(m) Lo(m)  Force (kN)
-10, 0.25 9 3.96178 5.03822 3.96178 5.03822 109.191

Method: janbu corrected

Number of Supports: 1
Support 1

Support Type: RSPile
Start (x,y) Length (m) "I"{’I":')e == "O“E::‘)'e SS  Li(m) Lo(m)  Force (kN)

-10, 0.25 9 4.05748 4.94252 4.05748 4.94252 110.5
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Stability Analysis of NE slope Sunday, February 11, 2024

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 6137

Number of Invalid Surfaces: 3124
Error Codes

Error Code -106 reported for 239 surfaces

Error Code -108 reported for 1839 surfaces

Error Code -112 reported for 248 surfaces

Error Code -1000 reported for 798 surfaces

Method: janbu corrected

Number of Valid Surfaces: 6233

Number of Invalid Surfaces: 3028
Error Codes

Error Code -106 reported for 239 surfaces

Error Code -108 reported for 1853 surfaces

Error Code -111 reported for 10 surfaces

Error Code -112 reported for 128 surfaces

Error Code -1000 reported for 798 surfaces

Error Code Descriptions

The following errors were encountered during the computation:

-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This
limitation is imposed to avoid numerical errors which may result from too many slices, or too
small a slip region.

-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).

-111 = Safety factor equation did not converge

-112 = The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration
of the safety factor calculation. This screens out some slip surfaces which may not be valid in
the context of the analysis, in particular, deep seated slip surfaces with many high negative base
angle slices in the passive zone.

-1000 = No valid slip surface is generated
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Stability Analysis of NE slope

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 0.94679

Slice
Number

0 N N W=

[ N N N N N N N T T T T T T T T B N N N e e S S S =
SO XV ITLEBRO OO RXRARNNEDRL -SRI ANNEDRN S O0RXARNNDE DO — O

Width
[m]

0.0558469
0.0558469
0.0558469
0.0558469
0.0558469
0.0558469
0.0558469
0.0558469
0.0558469
0.0558469
0.0558469
0.0558469
0.0558469
0.0558469
0.0558469
0.0558469
0.0558469
0.0558469
0.0558469
0.0558469
0.0558469
0.0558469
0.0558469
0.0558469
0.0558469
0.0558469
0.0558469
0.0558469
0.0558074
0.0558074
0.0558074
0.0558074
0.0558074
0.0558074
0.0558074
0.0558074
0.0558074
0.0558074
0.0558074
0.0558074
0.0558074
0.0558074
0.0558074
0.0558074
0.0558074
0.0558074
0.0558074
0.0558074
0.0558074
0.0558074

Weight A‘n gle of
[KN] Slice Base
[deg]

3.52366  39.4476
3.47634  39.8752
3.42829  40.3054
3.37951 40.7385
3.32997  41.1743
3.27966  41.6131
3.22856  42.0549
3.17667  42.4998
3.12396  42.9478
3.07041 43.3992
3.016 43.8539
296072 443121
2.90455  44.774

2.84746  45.2396
2.78943  45.709

2.73044  46.1824
2.67045  46.6599
2.60946  47.1416
254742 47.6278
2.48431 48.1185
2.4201 48.614

235475  49.1143
228824  49.6198
2.22051 50.1306
2.15154  50.6469
2.08129  51.1689
2.0097 51.6969
1.93674  52.2311
1.86537  52.7717
1.7983 53.3188
1.72987  53.8731
1.66003  54.4348
1.58871 55.0043
1.51586  55.5821
1.4414 56.1684
1.36526  56.7639
1.28736  57.3689
1.20762  57.9842
1.12592  58.6101
1.04218  59.2475
0.956267 59.8971
0.868056  60.5596
0.777402  61.2359
0.684146 61.9272
0.588105 62.6345
0.489077  63.359

0.386831 64.1024
0.281101  64.8661
0.171581  65.6522
0.0579163 66.463

Base
Material

S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1

Base
Cohesion
[kPa]

6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48

Base

31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442

Shear
Stress
[kPa]

24.5519
24.2565
23.9594
50.8415
87.907

87.243

86.5737
85.899

85.2187
84.5326
83.8406
83.1423
82.4377
81.7265
81.0084
80.2832
79.5506
78.8104
78.0622
77.3058
76.5409
75.7671
74.9839
74.1911
73.3882
72.5748
71.7503
70.9144
69.9676
68.9102
67.8392
66.7543
65.6546
64.5393
63.408

62.2596
61.0934
59.9081
58.703

57.4766
56.2279
54.9553
53.6571
52.3316
50.9768
49.5904
48.1697
46.7119
45.2135
43.6704

Shear
Strength
[kPa]

23.2455
22.9658
22.6845
48.1362
83.2295
82.6008
81.9671
81.3283
80.6842
80.0346
79.3794
78.7183
78.0512
77.3778
76.6979
76.0113
75.3177
74.6169
73.9085
73.1924
72.4682
71.7355
70.994

70.2434
69.4832
68.7131
67.9325
67.141

66.2446
65.2435
64.2295
63.2023
62.1611
61.1052
60.0341
58.9468
57.8426
56.7204
55.5794
54.4183
53.236

52.0311
50.802

49.547

48.2643
46.9517
45.6066
44.2264
42.8077
41.3467

Base
Normal
Stress

[kPa]
42.8977
41.9879
41.0684
82.0616
138.754
137.247
135.724
134.186
132.63
131.058
129.469
127.861
126.235
124.59
122.925
121.241
119.535
117.808
116.059
114.286
112.49
110.669
108.823
106.95
105.05
103.121
101.162
99.1723
97.3584
95.7275
94.0758
92.4024
90.7063
88.9863
87.2413
85.4701
83.6713
81.8433
79.9845
78.0931
76.167
74.2041
72.2019
70.1575
68.068
65.9296
63.7386
61.4901
59.179
56.799

Pore
Pressure
[kPa]

15.5861
15.1319
14.6707
14.2024
13.7269
13.244
12.7535
12.2554
11.7494
11.2354
10.7132
10.1826
9.64336
9.09535
8.53833
7.97206
7.39631
6.81082
6.21532
5.60955
4.99318
4.36593
3.72745
3.07738
2.41537
1.74101
1.05387
0.353514
-0.360293
-1.08805
-1.83056
-2.58842
-3.36226
-4.15277
-4.96069
-5.78684
-6.6321
-7.49742
-8.38384
-9.29254
-10.2248
-11.1819
-12.1656
-13.1775
-14.2196
-15.2941
-16.4036
-17.5509
-18.7392
-19.9726

Sunday, February 11, 2024

Effective
Normal
Stress
[kPa]

27.3116
26.856

26.3977
67.8592
125.028
124.003
122.971
121.931
120.881
119.823
118.755
117.678
116.592
115.495
114.387
113.269
112.139
110.997
109.843
108.677
107.497
106.303
105.095
103.873
102.634
101.38

100.108
98.8188
97.3584
95.7275
94.0758
92.4024
90.7063
88.9863
87.2413
85.4701
83.6713
81.8433
79.9845
78.0931
76.167

74.2041
72.2019
70.1575
68.068

65.9296
63.7386
61.4901
59.179

56.799

Base
Vertical
Stress

[kPa]
63.099
62.2516
61.3913
125.852
215.642
214.74
213.826
212.897
211.953
210.994
210.02
209.031
208.025
207.003
205.964
204.908
203.834
202.742
201.631
200.501
199.351
198.181
196.99
195.778
194.543
193.285
192.003
190.697
189.443
188.241
187.015
185.764
184.486
183.18
181.846
180.482
179.086
177.657
176.194
174.693
173.154
171.573
169.949
168.278
166.557
164.783
162.951
161.056
159.094
157.057

Effective
Vertical
Stress
[kPa]

47.5129
47.1197
46.7206
111.649
201.915
201.496
201.072
200.642
200.204
199.759
199.307
198.848
198.382
197.907
197.425
196.936
196.437
195.931
195.415
194.891
194.358
193.815
193.263
192.7
192.128
191.544
190.95
190.344
189.443
188.241
187.015
185.764
184.486
183.18
181.846
180.482
179.086
177.657
176.194
174.693
173.154
171.573
169.949
168.278
166.557
164.783
162.951
161.056
159.094
157.057
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Stability Analysis of NE slope

Global Minimum Query (janbu corrected) - Safety Factor: 0.843548

Slice

Number

0 NN N R W~

DA BB B DSBS D D PR D WLWWWLWWWWWWENDNDNDNDIDNENDNDDNDNDINDN = = == = = = = = O
S VW0 IANUNHEWN~R,OWVWIANUNPEWN=OWOKIANANUNPEWN—=OWOVOKINWUNDRAWND—=O

Width
[m]

0.0416368
0.0416368
0.0416368
0.0416368
0.0416368
0.0416368
0.0416368
0.0416368
0.0416368
0.0416368
0.0416368
0.0416368
0.0416368
0.0416368
0.0416368
0.0416368
0.0416368
0.0416368
0.0416368
0.0416368
0.0416368
0.0416368
0.0416368
0.0416368
0.0416368
0.0416368
0.0416368
0.0416368
0.0416368
0.0416368
0.0416368
0.0429123
0.0429123
0.0429123
0.0429123
0.0429123
0.0429123
0.0429123
0.0429123
0.0429123
0.0429123
0.0429123
0.0429123
0.0429123
0.0429123
0.0429123
0.0429123
0.0429123
0.0429123
0.0429123

Weight  Ansle of
[kN] Slice Base
[deg]

270142 45.3969
2.66901 45.8255
2.63611 46.2574
2.6027 46.6928
2.56879  47.1317
2.53434  47.5742
2.49936  48.0206
2.46381 48.4708
2.4277 48.9251
2.39101 49.3835
2.35371 49.8462
231579 50.3135
227724 50.7853
2.23802  51.262

2.19813  51.7437
2.15755  52.2305
2.11623  52.7228
2.07417  53.2207
2.03134  53.7244
1.9877 54.2343
1.94324  54.7505
1.89791 55.2734
1.85168  55.8033
1.80451 56.3405
1.75637  56.8854
1.70721 57.4383
1.65698  57.9997
1.60564  58.5701
1.55313  59.1499
1.49938  59.7397
1.44434  60.3401
1.43301 60.9614
1.37855  61.6046
1.3226 62.2614
1.26504  62.9329
1.20578  63.6202
1.14468  64.3245
1.08159  65.0473
1.01636  65.7903
0.948795  66.5554
0.878664 67.3448
0.805709 68.1613
0.729616  69.0079
0.650009  69.8885
0.566423  70.8078
0.47828  71.7717
0.38484  72.7878
0.285129  73.8659
0.177824  75.0196
0.0610402 76.2682

Base
Material

S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1

Base

Cohesion

[kPa]

6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48

Base
Friction
Angle

[deg]
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442

Shear
Stress
[kPa]

24.3866
24.0806
23.7727
23.4628
35.5145
85.3041
84.548
83.7846
83.0135
82.2346
81.4473
80.6515
79.8467
79.0325
78.2086
77.3746
76.53
75.6742
74.8068
73.9272
73.0348
72.129
71.2091
70.2744
69.3239
68.3569
67.3723
66.3692
65.3463
64.3024
63.2362
62.0367
60.7027
59.3404
57.9476
56.5219
55.0605
53.5603
52.0179
50.4289
48.7886
47.0911
45.3296
43.4958
41.5794
39.5673
37.4429
35.1842
32.7614
30.1309

Shear
Strength
[kPa]

20.5713
20.3131
20.0534
19.792

29.9582
71.9581
71.3203
70.6763
70.0259
69.3688
68.7047
68.0334
67.3545
66.6677
65.9727
65.2692
64.5567
63.8348
63.1031
62.3611
61.6084
60.8443
60.0683
59.2798
58.478

57.6623
56.8318
55.9856
55.1227
54.2422
53.3428
52.3309
51.2056
50.0565
48.8816
47.6789
46.4462
45.1807
43.8796
42.5392
41.1555
39.7236
38.2377
36.6908
35.0742
33.3769
31.5849
29.6796
27.6358
25.4169

Base
Normal
Stress

[kPa]
39.4984
38.6606
37.8138
36.958
53.0825
121.058
119.569
118.062
116.538
114.995
113.433
111.851
110.249
108.625
106.979
105.31
103.618
101.9
100.157
98.3865
96.5877
94.7593
92.9001
91.0083
89.0824
87.1205
85.1209
83.0815
80.9999
78.8734
76.6996
74.6925
72.8595
70.9875
69.0736
67.1143
65.1062
63.0447
60.9252
58.7416
56.4875
54.1549
51.7343
49.2144
46.5808
43.8159
40.8966
37.793
34.4634
30.8488

Pore
Pressure
[kPa]

16.5433
16.126
15.7024
15.2724
14.8357
14.3922
13.9418
13.4842
13.0193
12.5468
12.0666
11.5784
11.082
10.5772
10.0636
9.54102
9.00913
8.46762
791614
7.35434
6.78183
6.1982
5.603
4.99575
4.37595
3.74302
3.09638
2.43536
1.75926
1.06729
0.358605
-0.379151
-1.14763
-1.93725
-2.74941
-3.58571
-4.44794
-5.33813
-6.25863
-7.21213
-8.20178
-9.23129
-10.3051
-11.4284
-12.608
-13.8518
-15.1704
-16.5774
-18.0917
-19.7397

Sunday, February 11, 2024

Effective
Normal
Stress
[kPa]

22.9551
22.5346
22.1114
21.6856
38.2468
106.666
105.627
104.578
103.518
102.448
101.366
100.272
99.1665
98.0477
96.9156
95.7694
94.6088
93.4327
92.2408
91.0322
89.8059
88.5611
87.2971
86.0125
84.7065
83.3775
82.0246
80.6462
79.2406
77.8061
76.341

74.6925
72.8595
70.9875
69.0736
67.1143
65.1062
63.0447
60.9252
58.7416
56.4875
54.1549
51.7343
49.2144
46.5808
43.8159
40.8966
37.793

34.4634
30.8488

Base
Vertical
Stress

[kPa]
64.2252
63.4452
62.6535
61.8498
91.3431
214.394
213.537
212.666
211.782
210.884
209.971
209.042
208.099
207.14
206.164
205.171
204.161
203.132
202.085
201.018
199.932
198.824
197.694
196.542
195.366
194.165
192.938
191.684
190.402
189.089
187.745
186.432
185.148
183.83
182.474
181.078
179.639
178.153
176.618
175.027
173.377
171.661
169.871
167.998
166.033
163.961
161.764
159.42
156.898
154.154

Effective
Vertical
Stress
[kPa]

47.6819
47.3192
46.9511
46.5774
76.5074
200.001
199.595
199.182
198.763
198.337
197.904
197.464
197.017
196.562
196.1
195.63
195.152
194.665
194.169
193.664
193.15
192.625
192.091
191.546
190.99
190.422
189.842
189.249
188.642
188.022
187.387
186.432
185.148
183.83
182.474
181.078
179.639
178.153
176.618
175.027
173.377
171.661
169.871
167.998
166.033
163.961
161.764
159.42
156.898
154.154
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Stability Analysis of NE slope
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Interslice Data

Global Minimum Query (bishop simplified) - Safety Factor: 0.94679

Slice Number

X coordinate [m]

-10
-9.94415
-9.88831
-9.83246
-9.77661
-9.72077
-9.66492
-9.60907
-9.55323
-9.49738
-9.44153
-9.38568
-9.32984
-9.27399
-9.21814
-9.1623
-9.10645
-9.0506
-8.99476
-8.93891
-8.88306
-8.82722
-8.77137
-8.71552
-8.65968
-8.60383
-8.54798
-8.49213
-8.43629
-8.38048
-8.32467
-8.26887
-8.21306
-8.15725
-8.10144
-8.04564
-7.98983
-7.93402
-7.87821
-7.82241
-7.7666
-7.71079
-7.65498
-7.59918
-7.54337
-7.48756
-7.43175
-7.37595
-7.32014
-7.26433
-7.20852

Y coordinate - Bottom

-3.71178
-3.66582
-3.61917
-3.5718
-3.5237
-3.47485
-3.42525
-3.37487
-3.32369
-3.27171
-3.2189
-3.16524
-3.11072
-3.05531
-2.999
-2.94175
-2.88355
-2.82437
-2.76418
-2.70296
-2.64068
-2.5773
-2.5128
-2.44713
-2.38027
-2.31217
-2.24278
-2.17208
-2.1
-2.02655
-1.95163
-1.87517
-1.79712
-1.71741
-1.63596
-1.55269
-1.46753
-1.38037
-1.29111
-1.19965
-1.10585
-1.00959
-0.910714
-0.809049
-0.704412
-0.59659
-0.485344
-0.370401
-0.251448
-0.128122
0

[m]

Interslice Normal Force

0
114.727
114.123
113.515
112.406
110.537
108.6
106.596
104.526
102.389
100.188
97.9227
95.5938
93.2024
90.7493
88.2354
85.6618
83.0295
80.3396
77.5932
74.7916
71.9361
69.028
66.0689
63.0603
60.0039
56.9014
53.7549
50.5663
47.3195
43.9923
40.5848
37.0974
33.5301
29.8833
26.1571
22.3519
18.468
14.5057
10.4654
6.34772
2.1531
-2.11781
-6.46428
-10.8855
-15.3804
-19.9478
-24.5864
-29.2944
-34.07

0

[kN]

(= e e = e e e e = e e = = e e - e e == Re e e e e e = Re e e e e == Nee e e e e e e - e e e N e = =)

Sunday, February 11, 2024

Interslice Shear Force
[KN]

(= e e = e e e e = e e - = e e = e e == Re el e e = e e e - = == e i e - N e e = = e e N e e e N e N = =l )

Interslice Force Angle

[deg]
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Stability Analysis of NE slope

Global Minimum Query (janbu corrected) - Safety Factor: 0.843548

Slice Number

O 00 9N W=

DB BB DR BB A DDLU LWL LWL LWL R NN — — o
2SO0V UE LN, AARNR RO SO AIARGEORN~S0X0an b B0~ O

X coordinate [m]

-10
-9.95836
-9.91673
-9.87509
-9.83345
-9.79182
-9.75018
-9.70854
-9.66691
-9.62527
-9.58363
-9.542
-9.50036
-9.45872
-9.41709
-9.37545
-9.33381
-9.29218
-9.25054
-9.2089
-9.16726
-9.12563
-9.08399
-9.04235
-9.00072
-8.95908
-8.91744
-8.87581
-8.83417
-8.79253
-8.7509
-8.70926
-8.66635
-8.62344
-8.58052
-8.53761
-8.4947
-8.45179
-8.40887
-8.36596
-8.32305
-8.28014
-8.23723
-8.19431
-8.1514
-8.10849
-8.06558
-8.02266
-7.97975
-7.93684
-7.89393

Y coordinate - Bottom

-3.80748
-3.76526
-3.72241
-3.67891
-3.63473
-3.58988
-3.54432
-3.49804
-3.45103
-3.40326
-3.35471
-3.30536
-3.25518
-3.20416
-3.15226
-3.09945
-3.04572
-2.99101
-2.93532
-2.87858
-2.82078
-2.76186
-2.70179
-2.64052
-2.57799
-2.51416
-2.44895
-2.38232
-2.31419
-2.24448
-2.17312
-2.1
-2.02271
-1.94333
-1.86173
-1.77775
-1.69123
-1.60196
-1.50974
-1.4143
-1.31534
-1.21253
-1.10546
-0.993619
-0.876429
-0.753147
-0.622845
-0.484323
-0.335981
-0.17561
0

[m]

Interslice Normal Force

0
134.488
133.86
133.231
132.601
131.738
129.869
127.95
125.98
123.961
121.893
119.776
117.611
115.398
113.138
110.832
108.48
106.083
103.641
101.157
98.6291
96.0601
93.4506
90.8018
88.1148
85.3912
82.6324
79.8401
77.0163
74.1629
71.2823
68.3771
65.3366
62.227
59.0482
55.8002
52.4831
49.0969
45.642
42.1186
38.5274
34.8689
31.1445
27.3555
23.504
19.593
15.6266
11.6109
7.55447
3.47069
0

[kN]

SO DD DD DD DD DD DD DD ODODODODDODDODODODODODDODODODDODODODODODDODDODOODDODOODDDDODDODODODODOODOOC OO O

Interslice Shear Force

[kN]

SO DD DD DD DD DD DD ODODODOD DD ODODODODDODODDODDODODODDODODDODODODODODDODDODODDODOODDDDODODODODODODOODOO OO0

[deg]

Sunday, February 11, 2024

Interslice Force Angle

15/15



LI rocscience

Stability Analysis for circular failure with sloping
SE slope, east section
Arkoulaki Eleni
Date Created: 12/5/2023, 5:41:43 PM
Software Version: 9.019



Stability Analysis of SE slope, east section, with sloping

Slide Analysis Information

Sunday, February 11, 2024

Stability Analysis of SE slope, east section, with

sloping

Design Standard

Selected Type:

Type
Permanent Actions: Unfavourable
Permanent Actions: Favourable
Variable Actions: Unfavourable
Variable Actions: Favourable
Effective cohesion
Coefficient of shearing resistance
Undrained strength
Weight density
Shear strength (other models)
Earth resistance
Tensile and plate strength
Shear strength
Compressive strength
Bond strength
Seismic Coefficient

Eurocode 7 - Design Approach 3
Partial Factor

1

1

1.3

0

1.25

1.25

1.4

1.25

= = = =
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Stability Analysis of SE slope, east section, with sloping Sunday, February 11, 2024

Analysis Options

Slices Type: Vertical
Analysis Methods Used
Bishop simplified
Janbu corrected

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes

Create Interslice boundaries at intersections with water
tables and piezos:

Initial trial value of FS: 1
Steffensen Iteration: Yes

Yes
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Stability Analysis of SE slope, east section, with sloping

Groundwater Analysis

Groundwater Method:

Pore Fluid Unit Weight [kN/m3]:

Use negative pore pressure cutoff:
Maximum negative pore pressure [kPa]:
Advanced Groundwater Method:

Water Surfaces
9.81

Yes

0

None

Sunday, February 11, 2024
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Stability Analysis of SE slope, east section, with sloping

Surface Options

Surface Type:
Search Method:
Radius Increment:
Composite Surfaces:
Reverse Curvature:
Minimum Elevation:
Minimum Depth:
Minimum Area:
Minimum Weight:

Circular

Grid Search

10

Enabled

Create Tension Crack
Not Defined

Not Defined

Not Defined

Not Defined

Sunday, February 11, 2024

5/13



Stability Analysis of SE slope, east section, with sloping Sunday, February 11, 2024

Loading

1 Distributed Load present
Distributed Load 1

Distribution: Constant

Magnitude [kPa]: 30

Orientation: Normal to boundary
Load Action: Variable
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Stability Analysis of SE slope, east section, with sloping

Materials

S1
Color
Strength Type

Unsaturated Unit Weight [kN/m3]
Saturated Unit Weight [kN/m3]

Cohesion [kPa]
Friction Angle [deg]
Water Surface

Hu Value

wi

Color

Strength Type

Unit Weight [kN/m3]
Cohesion [kPa]
Cohesion Type
Water Surface

Ru Value

R1

Color

Strength Type

Unit Weight [kN/m3]
Cohesion [kPa]
Cohesion Type
Water Surface

Ru Value

[]

Mohr-Coulomb

16.2

18.3

8.1

37.5

Water Table
Automatically Calculated

Undrained
20.7

300
Constant
None

0

Undrained
22.8

300
Constant
None

0

Sunday, February 11, 2024
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Stability Analysis of SE slope, east section, with sloping Sunday, February 11, 2024

Global Minimums
Method: bishop simplified

FS 1.035630
Center: -16.496, 5.813
Radius: 11.070
Left Slip Surface Endpoint: -11.274, -3.948
Right Slip Surface Endpoint: -7.075, 0.000
Left Slope Intercept: -11.274 -2.100
Right Slope Intercept: -7.075 0.000
Resisting Moment: 1156.64 kN-m
Driving Moment: 1116.85 kN-m
Total Slice Area: 8.42254 m2
Surface Horizontal Width: 4.19907 m
Surface Average Height: 2.00581 m

Method: janbu corrected

FS 1.024840
Center: -15.277, 4.289
Radius: 9.164
Left Slip Surface Endpoint: -11.279, -3.957
Right Slip Surface Endpoint: -7.178, 0.000
Left Slope Intercept: -11.279 -2.100
Right Slope Intercept: -7.178 0.000
Resisting Horizontal Force: 74.1086 kN
Driving Horizontal Force: 72.3121 kN
Total Slice Area: 8.61272 m2
Surface Horizontal Width: 4.10046 m
Surface Average Height: 2.10043 m
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Stability Analysis of SE slope, east section, with sloping Sunday, February 11, 2024

Global Minimum Support Data

No Supports Present

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 7200

Number of Invalid Surfaces: 2061
Error Codes

Error Code -106 reported for 4 surfaces

Error Code -108 reported for 1801 surfaces

Error Code -112 reported for 256 surfaces

Method: janbu corrected

Number of Valid Surfaces: 5822

Number of Invalid Surfaces: 3439
Error Codes

Error Code -106 reported for 3 surfaces

Error Code -108 reported for 1909 surfaces

Error Code -111 reported for 1407 surfaces

Error Code -112 reported for 120 surfaces

Error Code Descriptions

The following errors were encountered during the computation:

-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This
limitation is imposed to avoid numerical errors which may result from too many slices, or too
small a slip region.

-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).

-111 = Safety factor equation did not converge

-112 = The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration
of the safety factor calculation. This screens out some slip surfaces which may not be valid in
the context of the analysis, in particular, deep seated slip surfaces with many high negative base
angle slices in the passive zone.
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Stability Analysis of SE slope, east section, with sloping

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.03563

Slice
Number

0 N N W=

[ N N N N N N N T T T T T T T T B N N N e e S S S =
SO XV ITLEBRO OO RXRARNNEDRL -SRI ANNEDRN S O0RXARNNDE DO — O

Width
[m]

0.0839875
0.0839875
0.0839875
0.0839875
0.0839875
0.0839875
0.0839875
0.0839875
0.0839875
0.0839875
0.0839875
0.0839875
0.0839875
0.0839875
0.0839875
0.0839875
0.0839875
0.0839875
0.0839875
0.0839875
0.0839875
0.0839875
0.0839875
0.0839875
0.0839875
0.0839875
0.0839875
0.0839875
0.0839875
0.0839875
0.083972
0.083972
0.083972
0.083972
0.083972
0.083972
0.083972
0.083972
0.083972
0.083972
0.083972
0.083972
0.083972
0.083972
0.083972
0.083972
0.083972
0.083972
0.083972
0.083972

Weight
[kN]

1.63112
1.84652
2.05918
2.26904
2.47607
2.68022
2.88145
3.07971
3.27496
3.46713
3.65618
3.78246
3.84531
3.90487
3.96105
4.01381
4.06306
4.10874
4.15076
4.18905
4.22352
4.25408
4.28064
4.27503
4.09381
3.87918
3.66013
3.43651
3.2082
2.97505
2.80025
2.68607
2.56939
2.45014
2.32823
2.20356
2.07602
1.94551
1.8119
1.67507
1.53487
1.39116
1.24376
1.0925
0.937172
0.777567
0.61344
0.444525
0.270525

Angle of
Slice Base
[deg]

28.3938
28.8891
29.3868
29.8869
30.3896
30.8948
31.4028
31.9135
32.427

32.9435
33.463

33.9857
34.5116
35.0408
35.5735
36.1097
36.6496
37.1934
37.7411
38.2929
38.8489
39.4092
39.9742
40.5438
41.1183
41.6979
42.2828
42.8731
43.4692
44.0712
44.6793
45.2938
459151
46.5434
47.179

47.8224
48.4738
49.1337
49.8025
50.4807
51.1687
51.8672
52.5767
53.2979
54.0315
54.7783
55.5391
56.315

57.1069

0.0911071 57.9162

Base
Material

S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1

Base

Cohesion

[kPa]

6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48

Base

31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442

Shear
Stress
[kPa]

5.41815
6.73758
8.03284
9.30386
10.5505
11.7727
12.9703
14.1432
15.2912
16.4142
17.5119
18.2839
18.732
19.161
19.5711
19.962
20.3335
20.6856
21.0179
21.3305
21.6229
21.8951
22.1467
22.2462
21.5292
20.6696
19.8036
18.9312
18.0524
17.1671
16.4074
15.7728
15.1334
14.4891
13.84
13.186
12.5271
11.8633
14.4322
23.9734
23.1572
22.3329
21.5004
20.6596
19.8103
18.9522
18.0853
17.2094
16.3243
15.4297

Shear
Strength
[kPa]

5.6112

6.97764
8.31905
9.63536
10.9264
12.1922
13.4325
14.6471
15.836

16.999

18.1359
18.9354
19.3994
19.8437
20.2684
20.6732
21.058

21.4226
21.7668
22.0905
22.3933
22.6752
22.9358
23.0388
22.2963
21.4061
20.5092
19.6057
18.6956
17.7788
16.992

16.3348
15.6726
15.0054
14.3331
13.6558
12.9734
12.286

14.9464
24.8276
23.9823
23.1286
22.2665
21.3957
20.5161
19.6275
18.7297
17.8226
16.9059
15.9795

Base
Normal
Stress

[kPa]
16.4924
18.2684
19.9943
21.6698
23.2946
24.8685
26.391
27.8617
29.2802
30.6461
31.9589
32.7113
32.906
33.0578
33.166
33.2304
33.2502
33.225
33.1543
33.0373
32.8737
32.6625
32.4032
31.8732
29.9517
27.7749
25.5723
23.3433
21.0877
18.8049
17.1243
16.0538
14.9751
13.8881
12.7929
11.6896
10.578
9.4582
13.792
29.8888
28.5118
27.1211
25.7167
24.2982
22.8653
21.4177
19.9552
18.4774
16.9841
15.475

Pore
Pressure
[kPa]

17.9077
17.4577
16.9984
16.5296
16.0513
15.5632
15.0652
14.5571
14.0389
13.5102
12.971
12.421
11.86
11.2879
10.7043
10.1092
9.50214
8.88302
8.25153
7.6074
6.95033
6.28003
5.59618
4.89843
4.18643
3.45981
2.71817
1.96108
1.18811
0.398785
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Sunday, February 11, 2024

Effective
Normal
Stress
[kPa]
-1.41528
0.81068
2.99592
5.14021
7.24333
9.30529
11.3258
13.3046
15.2413
17.1359
18.9879
20.2903
21.046
21.7699
22.4617
23.1212
23.748
24.342
24.9027
25.4299
25.9234
26.3825
26.8071
26.9748
25.7652
24.3151
22.8541
21.3822
19.8995
18.4061
17.1243
16.0538
14.9751
13.8881
12.7929
11.6896
10.578
9.4582
13.792
29.8888
28.5118
27.1211
25.7167
24.2982
22.8653
21.4177
19.9552
18.4774
16.9841
15.475

Base
Vertical
Stress

[kPa]
19.4213
21.9861
24.5182
27.0169
29.482
31.9129
34.309
36.6697
38.9944
41.2826
43.5336
45.0373
45.7857
46.4948
47.1639
47.7921
48.3785
48.9225
49.4228
49.8788
50.2893
50.6532
50.9695
50.9027
48.7449
46.1895
43.5813
40.9187
38.2003
35.4243
33.3491
31.9892
30.5998
29.1797
27.7278
26.2431
24.7243
23.1699
30.8717
58.951
57.2814
55.5698
53.8145
52.0131
50.1633
48.2626
46.308
44.2965
42.2243
40.0875

Effective
Vertical
Stress
[kPa]

1.51355
4.52836
7.51976
10.4873
13.4307
16.3497
19.2438
22.1126
24.9555
27.7724
30.5626
32.6163
33.9257
35.2069
36.4596
37.6829
38.8764
40.0395
41.1713
42.2714
43.339

44.3732
45.3733
46.0043
44.5585
42.7297
40.8631
38.9576
37.0122
35.0255
33.3491
31.9892
30.5998
29.1797
27.7278
26.2431
24.7243
23.1699
30.8717
58.951

57.2814
55.5698
53.8145
52.0131
50.1633
48.2626
46.308

44.2965
42.2243
40.0875
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Stability Analysis of SE slope, east section, with sloping

Global Minimum Query (janbu corrected) - Safety Factor: 1.02484

Slice
Number

0 NN N R W~

DA BB B DSBS D D PR D WLWWWLWWWWWWENDNDNDNDIDNENDNDDNDNDINDN = = == = = = = = O
S VW0 IANUNHEWN~R,OWVWIANUNPEWN=OWOKIANANUNPEWN—=OWOVOKINWUNDRAWND—=O

Width
[m]

0.0829631
0.0829631
0.0829631
0.0829631
0.0829631
0.0829631
0.0829631
0.0829631
0.0829631
0.0829631
0.0829631
0.0829631
0.0829631
0.0829631
0.0829631
0.0829631
0.0829631
0.0829631
0.0829631
0.0829631
0.0829631
0.0829631
0.0829631
0.0829631
0.0829631
0.0829631
0.0829631
0.0829631
0.0829631
0.0829631
0.0829631
0.080453
0.080453
0.080453
0.080453
0.080453
0.080453
0.080453
0.080453
0.080453
0.080453
0.080453
0.080453
0.080453
0.080453
0.080453
0.080453
0.080453
0.080453
0.080453

Weight

[kN]

1.62319
1.84495
2.06369
2.27936
2.49192
2.70131
2.90748
3.11037
3.30992
3.50608
3.69876
3.84988
3.92073
3.98571
4.04692
4.10429
4.1577
4.20708
4.25233
4.29332
4.32996
436212
4.38968
4.40997
4.28537
4.07525
3.85994
3.63925
3.41299
3.18096
2.94294
2.68241
2.57178
2.45827
2.34175
2.22208
2.09912
1.97271
1.84266
1.7088
1.57089
1.42871
1.28198
1.13041
0.973672
0.811372
0.643081
0.468298
0.286442

Angle of
Slice Base
[deg]

26.1567
26.7361
27.3183
27.9037
28.4923
29.0841
29.6794
30.2782
30.8807
31.487

32.0973
32.7116
33.3303
33.9533
34.581

35.2134
35.8508
36.4933
37.1413
37.7948
38.4542
39.1196
39.7914
40.4699
41.1552
41.8478
42.548

43.2561
43.9726
44.6978
45.4322
46.1649
46.8961
47.6374
48.3894
49.1526
49.9278
50.7157
51.5171
52.3328
53.1639
54.0114
54.8765
55.7606
56.6653
57.5922
58.5434
59.5212
60.5282

0.0968341 61.5676

Base
Material

S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1

Base

Cohesion

[kPa]

6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48

Base

Friction

Angle

[deg]
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442

Shear
Stress
[kPa]

5.55167
6.92202
8.26352
9.57612
10.8597
12.1142
13.3394
14.5353
15.7017
16.8383
17.9451
18.8257
19.2857
19.7122
20.1162
20.4975
20.8559
21.1911
21.503

21.7912
22.0554
22.2956
225111
22.6899
22.1888
21.3007
20.4047
19.5011
18.5897
17.6707
16.7438
15.9529
15.2975
14.6362
13.969

13.2959
12.6169
11.932

11.2411
16.3344
22.6008
21.7128
20.813

19.9011
18.9764
18.0387
17.0874
16.1216
15.141

14.1448

Shear
Strength
[kPa]

5.68957
7.09396
8.46879
9.81399
11.1295
12.4151
13.6708
14.8964
16.0917
17.2566
18.3909
19.2933
19.7648
20.2019
20.6159
21.0067
21.374
21.7175
22.0371
22.3325
22.6033
22.8494
23.0703
23.2535
22.74
21.8298
209116
19.9855
19.0515
18.1096
17.1597
16.3492
15.6775
14.9997
14.316
13.6262
12.9303
12.2283
11.5203
16.7401
23.1622
22.2521
21.33
20.3954
19.4478
18.4868
17.5118
16.5221
155171
14.4961

Base
Normal
Stress

[kPa]
16.7322
18.6152
20.4396
22.2053
239119
25.5589
27.1463
28.6732
30.1396
31.5446
32.8879
33.8413
34.0805
34.2509
34.3708
34.4397
34.4567
34.4213
34.3327
34.19
33.9926
33.7392
33.4292
33.0416
31.5022
29.2993
27.0656
24.8006
22.5036
20.1738
17.8107
16.0773
14.9829
13.8789
12.7651
11.6413
10.5078
9.36425
8.21079
16.714
27.1759
25.6933
24.1911
22.6686
21.125
19.5594
17.9711
16.3589
14.7218
13.0586

Pore
Pressure
[kPa]

18.0198
17.615
17.1998
16.7741
16.3377
15.8905
15.4322
14.9627
14.4818
13.9892
13.4847
12.9681
12.4391
11.8975
11.343
10.7752
10.194
9.59892
8.98966
8.36585
7.72709
7.073
6.40312
5.71699
5.01412
4.29399
3.55602
2.79962
2.02414
1.22888
0.413091
0

(=N eNeE-NeNeNeNeNe = RNl Ne o=}

Sunday, February 11, 2024

Effective
Normal
Stress
[kPa]
-1.28764
1.00018
3.23982
5.43115
7.57416
9.66843
11.7141
13.7105
15.6578
17.5554
19.4032
20.8732
21.6414
22.3534
23.0278
23.6645
24.2627
24.8224
25.3431
25.8241
26.2655
26.6662
27.026
27.3246
26.4881
25.0053
23.5095
22.001
20.4794
18.9449
17.3976
16.0773
14.9829
13.8789
12.7651
11.6413
10.5078
9.36425
8.21079
16.714
27.1759
25.6933
24.1911
22.6686
21.125
19.5594
17.9711
16.3589
14.7218
13.0586

Base
Vertical
Stress

[kPa]
19.4587
22.1021
24.7081
27.2763
29.8063
32.2972
34.7486
37.1596
39.5297
41.8579
44.1437
45.9326
46.7634
47.5236
48.2382
48.9063
49.5266
50.0981
50.6197
51.0898
51.5075
51.871
52.179
52.3999
50.8965
48.3763
45.7946
43.1493
40.4383
37.6591
34.809
32.6925
31.328
29.9286
28.4929
27.0191
25.5056
23.9504
22.3514
37.8732
57.3473
55.5908
53.7792
51.9089
49.9757
47.9754
45.9026
43.7511
41.5141
39.1834

Effective
Vertical
Stress
[kPa]

1.43892
4.48705
7.50829
10.5022
13.4686
16.4067
19.3164
22.1969
25.0479
27.8687
30.659
32.9645
34.3243
35.6261
36.8952
38.1311
39.3326
40.4992
41.63
42.724
43.7804
44.798
45.7759
46.6829
45.8824
44.0823
42.2385
40.3497
38.4141
36.4302
34.3959
32.6925
31.328
29.9286
28.4929
27.0191
25.5056
23.9504
22.3514
37.8732
57.3473
55.5908
53.7792
51.9089
49.9757
47.9754
45.9026
43.7511
41.5141
39.1834
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Stability Analysis of SE slope, east section, with sloping

O 00 9N kW=
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—_ o
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Interslice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.03563

Slice Number

X coordinate [m]

-11.2741
-11.1901
-11.1061
-11.0221
-10.9381
-10.8541
-10.7702
-10.6862
-10.6022
-10.5182
-10.4342
-10.3502
-10.2662
-10.1822
-10.0983
-10.0143
-9.93028
-9.84629
-9.7623

-9.67832
-9.59433
-9.51034
-9.42635
-9.34237
-9.25838
-9.17439
-9.0904

-9.00642
-8.92243
-8.83844
-8.75445
-8.67048
-8.58651
-8.50254
-8.41857
-8.33459
-8.25062
-8.16665
-8.08268
-7.99871
-7.91473
-7.83076
-7.74679
-7.66282
-7.57884
-7.49487
-7.4109

-7.32693
-7.24296
-7.15898
-7.07501

Y coordinate - Bottom

-3.94816
-3.90276
-3.85641
-3.80912
-3.76085
-3.71159
-3.66134
-3.61006
-3.55776
-3.5044
-3.44998
-3.39447
-3.33785
-3.2801
-3.2212
-3.16113
-3.09986
-3.03738
-2.97364
-2.90863
-2.84232
-2.77467
-2.70566
-2.63525
-2.56341
-2.4901
-2.41527
-2.3389
-2.26092
-2.18131
-2.1
-2.01696
-1.93212
-1.84543
-1.7568
-1.66619
-1.57351
-1.47868
-1.38163
-1.28225
-1.18046
-1.07613
-0.969164
-0.859426
-0.746777
-0.631065
-0.512123
-0.389764
-0.263782
-0.133947
0

[m]

Interslice Normal Force

16.7539
2.61331
4.96278
7.04513
8.85714
10.3957
11.6576
12.6401
13.34
13.7546
13.881
13.7166
13.4
13.0728
12.7349
12.3862
12.0267
11.6565
11.2761
10.8858
10.4863
10.0784
9.66308
9.24145
8.81978
8.43189
8.08945
7.79941
7.56909
7.4062
7.3189
7.27456
7.23693
7.20927
7.19502
7.19784
7.22158
7.27033
7.34844
7.18962
6.15994
5.12984
4.1039
3.08704
2.08453
1.10209
0.145912
-0.777278
-1.66014
-2.49464
0

[kN]

(= e e = e e e e = e e = = e e - e e == Re e e e e e = Re e e e e == Nee e e e e e e - e e e N e = =)

Sunday, February 11, 2024

Interslice Shear Force
[KN]

(= e e = e e e e = e e - = e e = e e == Re el e e = e e e - = == e i e - N e e = = e e N e e e N e N = =l )

Interslice Force Angle

[deg]
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Stability Analysis of SE slope, east section, with sloping

Global Minimum Query (janbu corrected) - Safety Factor: 1.02484

Slice Number

O 00 9N W=

DB BB DR BB A DDLU LWL LWL LWL R NN — — o
2SO0V UE LN, AARNR RO SO AIARGEORN~S0X0an b B0~ O

X coordinate [m]

-11.2786
-11.1957
-11.1127
-11.0297
-10.9468
-10.8638
-10.7809
-10.6979
-10.6149
-10.532

-10.449

-10.366

-10.2831
-10.2001
-10.1171
-10.0342
-9.95122
-9.86826
-9.78529
-9.70233
-9.61937
-9.5364

-9.45344
-9.37048
-9.28751
-9.20455
-9.12159
-9.03862
-8.95566
-8.8727

-8.78974
-8.70677
-8.62632
-8.54587
-8.46541
-8.38496
-8.30451
-8.22405
-8.1436

-8.06315
-7.9827

-7.90224
-7.82179
-7.74134
-7.66088
-7.58043
-7.49998
-7.41952
-7.33907
-7.25862
-7.17816

Y coordinate - Bottom

-3.95726
-3.91651
-3.87472
-3.83187
-3.78793
-3.7429
-3.69676
-3.64947
-3.60104
-3.55142
-3.50061
-3.44857
-3.39529
-3.34073
-3.28487
-3.22767
-3.16912
-3.10917
-3.0478
-2.98496
-2.92062
-2.85474
-2.78727
-2.71817
-2.64738
-2.57487
-2.50057
-2.42442
-2.34636
-2.26632
-2.18422
-2.1
-2.01621
-1.93024
-1.84202
-1.75144
-1.65839
-1.56275
-1.4644
-1.3632
-1.25898
-1.15158
-1.0408
-0.926426
-0.808218
-0.685901
-0.559166
-0.427655
-0.290957
-0.148594
0

[m]

Interslice Normal Force

16.9193
2.6849
5.12164
7.30597
9.23374
10.9009
12.3033
13.4373
14.2989
14.8845
15.1904
15.2132
15.0378
14.8409
14.6269
14.3952
14.1456
13.8779
13.592
13.2882
12.9669
12.6286
12.2741
11.9047
11.5218
11.1502
10.8094
10.5073
10.2524
10.0537
9.92087
9.86414
9.85056
9.84138
9.84045
9.85189
9.88013
9.92992
10.0064
10.1151
9.7387
8.70925
7.67802
6.65106
5.63507
4.63747
3.66654
2.73155
1.84302
1.01289
0

[kN]

SO DD DD DD DD DD DD DD ODODODODDODDODODODODODDODODODDODODODODODDODDODOODDODOODDDDODDODODODODOODOOC OO O

Interslice Shear Force

[kN]

SO DD DD DD DD DD DD ODODODOD DD ODODODODDODODDODDODODODDODODDODODODODODDODDODODDODOODDDDODODODODODODOODOO OO0

[deg]

Sunday, February 11, 2024

Interslice Force Angle
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Stability Analysis of SE slope, west section, with sloping

Slide Analysis Information

Sunday, February 11, 2024

Stability Analysis of SE slope, west section, with

sloping

Design Standard

Selected Type:

Type
Permanent Actions: Unfavourable
Permanent Actions: Favourable
Variable Actions: Unfavourable
Variable Actions: Favourable
Effective cohesion
Coefficient of shearing resistance
Undrained strength
Weight density
Shear strength (other models)
Earth resistance
Tensile and plate strength
Shear strength
Compressive strength
Bond strength
Seismic Coefficient

Eurocode 7 - Design Approach 3
Partial Factor

1

1

1.3

0

1.25

1.25

1.4

1.25

= = = =
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Stability Analysis of SE slope, west section, with sloping Sunday, February 11, 2024

Analysis Options

Slices Type: Vertical
Analysis Methods Used
Bishop simplified
Janbu corrected

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes

Create Interslice boundaries at intersections with water
tables and piezos:

Initial trial value of FS: 1
Steffensen Iteration: Yes

Yes
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Stability Analysis of SE slope, west section, with sloping

Groundwater Analysis

Groundwater Method:

Pore Fluid Unit Weight [kN/m3]:

Use negative pore pressure cutoff:
Maximum negative pore pressure [kPa]:
Advanced Groundwater Method:

Water Surfaces
9.81

Yes

0

None

Sunday, February 11, 2024
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Stability Analysis of SE slope, west section, with sloping

Surface Options

Surface Type:
Search Method:
Radius Increment:
Composite Surfaces:
Reverse Curvature:
Minimum Elevation:
Minimum Depth:
Minimum Area:
Minimum Weight:

Circular

Grid Search

10

Enabled

Create Tension Crack
Not Defined

Not Defined

Not Defined

Not Defined

Sunday, February 11, 2024
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Stability Analysis of SE slope, west section, with sloping Sunday, February 11, 2024

Loading

1 Distributed Load present
Distributed Load 1

Distribution: Constant

Magnitude [kPa]: 30

Orientation: Normal to boundary
Load Action: Variable
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Stability Analysis of SE slope, west section, with sloping

Materials

S1
Color
Strength Type

Unsaturated Unit Weight [kN/m3]
Saturated Unit Weight [kN/m3]

Cohesion [kPa]
Friction Angle [deg]
Water Surface

Hu Value

wi

Color

Strength Type

Unit Weight [kN/m3]
Cohesion [kPa]
Cohesion Type
Water Surface

Ru Value

R1

Color

Strength Type

Unit Weight [kN/m3]
Cohesion [kPa]
Cohesion Type
Water Surface

Ru Value

[]

Mohr-Coulomb

16.2

18.3

8.1

37.5

Water Table
Automatically Calculated

Undrained
20.7

300
Constant
None

0

Undrained
22.8

300
Constant
None

0

Sunday, February 11, 2024
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Stability Analysis of SE slope, west section, with sloping Sunday, February 11, 2024

Global Minimums
Method: bishop simplified

FS 0.894598
Center: -15.887, 3.984
Radius: 9.575
Left Slip Surface Endpoint: -10.600, -3.999
Right Slip Surface Endpoint: -7.180, 0.000
Left Slope Intercept: -10.600 -2.100
Right Slope Intercept: -7.180 0.000
Resisting Moment: 874.162 kN-m
Driving Moment: 977.156 kN-m
Total Slice Area: 7.73905 m2
Surface Horizontal Width: 3.42029 m
Surface Average Height: 2.26269 m

Method: janbu corrected

FS 0.886960
Center: -15.887, 3.984
Radius: 9.575
Left Slip Surface Endpoint: -10.600, -3.999
Right Slip Surface Endpoint: -7.180, 0.000
Left Slope Intercept: -10.600 -2.100
Right Slope Intercept: -7.180 0.000
Resisting Horizontal Force: 59.6914 kN
Driving Horizontal Force: 67.2988 kN
Total Slice Area: 7.73905 m2
Surface Horizontal Width: 3.42029 m
Surface Average Height: 2.26269 m
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Stability Analysis of SE slope, west section, with sloping Sunday, February 11, 2024

Global Minimum Support Data

No Supports Present

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 7095

Number of Invalid Surfaces: 2166
Error Codes

Error Code -106 reported for 38 surfaces

Error Code -108 reported for 1940 surfaces

Error Code -112 reported for 188 surfaces

Method: janbu corrected

Number of Valid Surfaces: 5438

Number of Invalid Surfaces: 3823
Error Codes

Error Code -106 reported for 28 surfaces

Error Code -108 reported for 2059 surfaces

Error Code -111 reported for 1680 surfaces

Error Code -112 reported for 56 surfaces

Error Code Descriptions

The following errors were encountered during the computation:

-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This
limitation is imposed to avoid numerical errors which may result from too many slices, or too
small a slip region.

-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).

-111 = Safety factor equation did not converge

-112 = The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration
of the safety factor calculation. This screens out some slip surfaces which may not be valid in
the context of the analysis, in particular, deep seated slip surfaces with many high negative base
angle slices in the passive zone.
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Stability Analysis of SE slope, west section, with sloping

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 0.894598

Slice
Number

0 N N W=

[ N N N N N N N T T T T T T T T B N N N e e S S S =
SO XV ITLEBRO OO RXRARNNEDRL -SRI ANNEDRN S O0RXARNNDE DO — O

Width
[m]

0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129

Weight A‘n gle of
[KN] Slice Base
[deg]

1.38879  33.7579
1.63225  34.2485
1.87371 34.742
2.11314 352385
2.35048  35.7381
2.58571 36.2407
2.81878  36.7467
3.04965  37.256
3.27828  37.7687
3.45374  38.2851
3.55745  38.8051
3.65836  39.329
3.75682  39.8568
3.85278  40.3888
3.94619  40.9249
4.03696  41.4654
4.12505  42.0105
421038  42.5603
429287  43.115
428382  43.6748
4.13185  44.2398
3.97506  44.8103
3.81511 45.3865
3.65188  45.9687
3.48529  46.557
3.31521 47.1518
3.14154  47.7533
296414  48.3619
2.78288  48.9778
259762  49.6014
2.40819  50.2331
230365  50.8788
220737  51.5389
2.10876  52.2088
2.00773  52.889
1.90415  53.58
1.7979 54.2824
1.68885  54.9971
1.57683  55.7248
1.46168  56.4662
1.34321 57.2225
1.22122  57.9946
1.09547  58.7837
0.9657 59.5912
0.831618 60.4186
0.692885 61.2676
0.549113  62.1402
0.399854  63.0388
0.244585  63.9659
0.0826889 64.925

Base
Material

S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1

Base
Cohesion
[kPa]

6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48

Base

31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442

Shear
Stress
[kPa]

5.919
7.77084
9.59044
11.3776
13.1321
14.8536
16.542
18.1968
19.818
21.0716
21.8434
22.5882
23.3085
24.0037
24.6739
25.3186
25.9376
26.5304
27.0966
27.0952
26.2278
25.3443
24.4556
23.5614
22.6619
21.7569
20.8467
19.9312
19.0103
18.0843
17.1531
16.3432
15.6535
14.9591
14.2601
13.5563
12.848
14.0598
24.7606
23.8516
22.9323
22.0026
21.0619
20.1098
19.1459
18.1696
17.1805
16.1779
15.1612
14.1297

Shear
Strength
[kPa]

529513
6.95178
8.57959
10.1784
11.7479
13.288
14.7984
16.2788
17.7291
18.8506
19.5411
20.2074
20.8517
21.4737
22.0732
22.65
23.2037
23.734
24.2406
24.2393
23.4633
22.673
21.8779
21.078
20.2733
19.4637
18.6494
17.8304
17.0066
16.1782
15.3451
14.6206
14.0036
13.3824
12.757
12.1275
11.4938
12.5779
22.1508
21.3376
20.5152
19.6835
18.8419
17.9902
17.1279
16.2545
15.3697
14.4727
13.5632
12.6404

Base
Normal
Stress

[kPa]
16.4804
18.7292
20.9227
23.0605
25.1419
27.1665
29.1336
31.0428
32.8934
34.1988
34.7924
35.3365
35.8345
36.2859
36.6898
37.0457
37.3527
37.6102
37.8172
37.1846
35.2775
33.3342
31.3698
29.3838
27.376
25.3458
23.2928
21.2164
19.1163
16.9917
14.8422
13.2613
12.2561
11.2442
10.2255
9.19995
8.16761
9.93369
25.5282
24.2034
22.8638
21.5089
20.138
18.7505
17.3457
15.923
14.4815
13.0204
11.5387
10.0355

Pore
Pressure
[kPa]

18.4105
17.9607
17.5025
17.0357
16.5603
16.076
15.5827
15.0801
14.5682
14.0468
13.5155
12.9742
12.4227
11.8607
11.288
10.7043
10.1094
9.50293
8.88462
8.25413
7.61113
6.95525
6.28611
5.60331
4.9064
4.19492
3.46839
2.72628
1.96802
1.19301
0.400607
0

SO OO DD DD DD OO OO

Sunday, February 11, 2024

Effective
Normal
Stress
[kPa]
-1.93015
0.76849
3.42022
6.0248
8.58165
11.0905
13.5509
15.9627
18.3252
20.152
21.2769
22.3623
23.4118
24.4252
25.4018
26.3414
27.2433
28.1072
28.9325
28.9305
27.6664
26.3789
25.0836
23.7805
22.4696
21.1509
19.8244
18.4901
17.1482
15.7987
14.4416
13.2613
12.2561
11.2442
10.2255
9.19995
8.16761
9.93369
25.5282
24.2034
22.8638
21.5089
20.138
18.7505
17.3457
15.923
14.4815
13.0204
11.5387
10.0355

Base
Vertical
Stress

[kPa]
20.4365
24.0199
27.5739
31.098
34.5915
38.0539
41.4845
44.883
48.2484
50.8312
52.3582
53.8439
55.2936
56.7065
58.0818
59.4185
60.7157
61.9722
63.1871
63.0545
60.8184
585113
56.1575
53.7557
51.3043
48.8016
46.2459
43.6354
40.968
38.2418
35.4542
33.3563
31.9627
30.5355
29.0731
27.5739
26.0359
30.011
61.8597
60.1932
58.4785
56.713
54.8929
53.0147
51.0741
49.066
46.985
44.8244
42.5769
40.2334

Effective
Vertical
Stress
[kPa]

2.02599
6.05918
10.0714
14.0623
18.0312
21.9779
25.9018
29.8029
33.6802
36.7844
38.8427
40.8697
42.8709
44.8458
46.7938
48.7142
50.6063
52.4693
54.3025
54.8004
53.2072
51.556
49.8714
48.1524
46.3979
44.6066
42.7775
40.9091
39
37.0488
35.0536
33.3563
31.9627
30.5355
29.0731
27.5739
26.0359
30.011
61.8597
60.1932
58.4785
56.713
54.8929
53.0147
51.0741
49.066
46.985
44.8244
42.5769
40.2334
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Stability Analysis of SE slope, west section, with sloping

Global Minimum Query (janbu corrected) - Safety Factor: 0.88696

Slice

Number

0 NN N R W~

DA BB B DSBS D D PR D WLWWWLWWWWWWENDNDNDNDIDNENDNDDNDNDINDN = = == = = = = = O
S VW0 IANUNHEWN~R,OWVWIANUNPEWN=OWOKIANANUNPEWN—=OWOVOKINWUNDRAWND—=O

Width
[m]

0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0679725
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129
0.0691129

Weight  Ansle of
[kN] Slice Base
[deg]

1.38879  33.7579
1.63225  34.2485
1.87371 34.742
2.11314  35.2385
235048  35.7381
2.58571 36.2407
2.81878  36.7467
3.04965  37.256
3.27828  37.7687
3.45374  38.2851
3.55745  38.8051
3.65836  39.329
3.75682  39.8568
3.85278  40.3888
3.94619  40.9249
4.03696  41.4654
4.12505  42.0105
421038  42.5603
4.29287  43.115
428382  43.6748
4.13185  44.2398
3.97506  44.8103
3.81511 45.3865
3.65188  45.9687
3.48529  46.557
3.31521 47.1518
3.14154  47.7533
296414 483619
2.78288 489778
2.59762  49.6014
2.40819  50.2331
230365  50.8788
220737  51.5389
2.10876  52.2088
2.00773  52.889
1.90415  53.58
1.7979 54.2824
1.68885  54.9971
1.57683  55.7248
1.46168  56.4662
1.34321 57.2225
1.22122  57.9946
1.09547  58.7837
0.9657 59.5912
0.831618 60.4186
0.692885 61.2676
0.549113  62.1402
0.399854  63.0388
0.244585  63.9659
0.0826889 64.925

Base
Material

S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1

Base

Cohesion

[kPa]

6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48

Base

Friction

Angle

[deg]
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442

Shear
Stress
[kPa]

5.89739
7.74128
9.55247
11.3308
13.076
14.7878
16.4661
18.1104
19.7206
20.9648
21.7291
22.4663
23.1787
23.8661
24.5283
25.1648
25.7755
26.3599
26.9178
269116
26.0453
25.1634
24.2764
23.3843
22.4871
21.5851
20.6779
19.7657
18.8487
17.9268
17.0001
16.1938
15.5069
14.8156
14.12
13.4199
12.7155
139114
24.4928
23.5872
22.6719
21.7465
20.8106
19.8638
18.9057
17.9358
16.9535
15.9584
14.9498
13.9272

Shear
Strength
[kPa]

5.23075
6.8662
8.47266
10.05
11.5979
13.1162
14.6048
16.0632
17.4914
18.5949
19.2728
19.9267
20.5586
21.1683
21.7556
22.3202
22.8618
23.3802
23.875
23.8695
23.1011
22.3189
21.5322
20.7409
19.9452
19.1451
18.3405
17.5314
16.718
15.9003
15.0784
14.3633
13.754
13.1409
12.5238
11.9029
11.2782
12.3388
21.7241
20.9209
20.1091
19.2883
18.4582
17.6184
16.7686
15.9083
15.0371
14.1545
13.2599
12.3528

Base
Normal
Stress

[kPa]
16.3754
18.5898
20.7485
22.8513
24.8975
26.8866
28.8181
30.6915
32.5062
33.7823
34.3554
34.8793
35.3571
35.7883
36.1724
36.5085
36.7959
37.0339
37.2217
36.5821
34.6874
32.7573
30.8065
28.8348
26.8417
24.8267
22.7894
20.7294
18.6461
16.5391
14.4076
12.842
11.8496
10.8508
9.84562
8.83418
7.81639
9.54418
24.8332
23.5247
22.2022
20.8651
19.5129
18.1448
16.7605
15.359
13.9398
12.5019
11.0447
9.567

Pore
Pressure
[kPa]

18.4105
17.9607
17.5025
17.0357
16.5603
16.076
15.5827
15.0801
14.5682
14.0468
13.5155
12.9742
12.4227
11.8607
11.288
10.7043
10.1094
9.50293
8.88462
8.25413
7.61113
6.95525
6.28611
5.60331
4.9064
4.19492
3.46839
2.72628
1.96802
1.19301
0.400607
0

(=N eNeE-NeNeNeNeNe = RNl Ne o=}

Sunday, February 11, 2024

Effective
Normal
Stress
[kPa]
-2.03509
0.629127
3.24602
5.8156
8.3372
10.8106
13.2354
15.6114
17.938
19.7355
20.8399
21.9051
22.9344
23.9276
24.8844
25.8042
26.6865
27.531
28.337
28.328
27.0762
25.8021
24.5204
23.2315
21.9353
20.6318
19.321
18.0031
16.6781
15.3461
14.007
12.842
11.8496
10.8508
9.84562
8.83418
7.81639
9.54418
24.8332
23.5247
22.2022
20.8651
19.5129
18.1448
16.7605
15.359
13.9398
12.5019
11.0447
9.567

Base
Vertical
Stress

[kPa]
20.3171
23.8604
27.3733
30.8557
34.3067
37.7258
41.1124
44.466
47.7859
50.3304
51.8292
53.2867
54.7078
56.0919
57.4381
58.7454
60.0128
61.2394
62.4241
62.2767
60.0505
57.7546
55.4127
53.0235
50.5855
48.0971
45.5567
42.9623
40.312
37.604
34.8357
32.7534
31.3717
29.957
28.5081
27.0232
25.5005
29.4095
60.7716
59.1155
57.4125
55.6595
53.8533
51.9899
50.0656
48.0754
46.0138
43.8745
41.6502
39.3321

Effective
Vertical
Stress
[kPa]

1.9066
5.89969
9.87084
13.82
17.7464
21.6498
25.5297
29.3859
33.2177
36.2836
38.3137
40.3125
42.2851
44.2312
46.1501
48.0411
49.9034
51.7365
53.5395
54.0226
52.4394
50.7994
49.1266
47.4202
45.6791
43.9022
42.0883
40.236
38.344
36.411
34.4351
32.7534
31.3717
29.957
28.5081
27.0232
25.5005
29.4095
60.7716
59.1155
57.4125
55.6595
53.8533
51.9899
50.0656
48.0754
46.0138
43.8745
41.6502
39.3321
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Stability Analysis of SE slope, west section, with sloping

O 00 9N kW=

[E—
—_ o

OB AR DA DA BRD DR WOWLLOWDLOWOWLLOWLWINDRNNNMNRNNNRN = = —— o =
S S0 XV LELRNESOXANGOEIRL -SSR ATREDON—~S00A N & W R

Interslice Data

Global Minimum Query (bishop simplified) - Safety Factor: 0.894598

Slice Number

X coordinate [m]

-10.5998
-10.5318
-10.4639
-10.3959
-10.3279
-10.26
-10.192
-10.124
-10.056
-9.98806
-9.92009
-9.85212
-9.78414
-9.71617
-9.6482
-9.58023
-9.51225
-9.44428
-9.37631
-9.30834
-9.24036
-9.17239
-9.10442
-9.03645
-8.96847
-8.9005
-8.83253
-8.76456
-8.69658
-8.62861
-8.56064
-8.49267
-8.42355
-8.35444
-8.28533
-8.21622
-8.1471
-8.07799
-8.00888
-7.93976
-7.87065
-7.80154
-7.73243
-7.66331
-7.5942
-7.52509
-7.45597
-7.38686
-1.31775
-7.24864
-7.17952

Y coordinate - Bottom

-3.99943
-3.954
-3.90772
-3.86058
-3.81256
-3.76365
-3.71383
-3.66307
-3.61138
-3.55871
-3.50506
-3.4504
-3.3947
-3.33796
-3.28013
-3.2212
-3.16114
-3.09991
-3.03749
-2.97385
-2.90895
-2.84276
-2.77524
-2.70634
-2.63603
-2.56426
-2.49098
-2.41614
-2.33968
-2.26155
-2.18168
-2.1
-2.01502
-1.92801
-1.83888
-1.74754
-1.65386
-1.55775
-1.45905
-1.35764
-1.25336
-1.14602
-1.03544
-0.921398
-0.803639
-0.681886
-0.555819
-0.425065
-0.289197
-0.147708
0

[m]

Interslice Normal Force

17.6964
3.33566
6.24989
8.739
10.7993
12.4272
13.6191
143714
14.6807
14.5435
14.1406
13.7217
13.2872
12.8361
12.3675
11.8804
11.3741
10.8481
10.3017
9.73451
9.16075
8.60623
8.07599
7.57501
7.10858
6.68227
6.30199
5.97401
5.70499
5.50199
5.37258
5.32479
5.326
5.34015
5.37058
5.42086
5.49484
5.59665
5.5868
4.70717
3.82955
2.95845
2.09878
1.256
0.436118
-0.354161
-1.10732
-1.81489
-2.46722
-3.05327
0

[kN]

(= e e = e e e e = e e = = e e - e e == Re e e e e e = Re e e e e == Nee e e e e e e - e e e N e = =)

Sunday, February 11, 2024

Interslice Shear Force
[KN]

(= e e = e e e e = e e - = e e = e e == Re el e e = e e e - = == e i e - N e e = = e e N e e e N e N = =l )
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Stability Analysis of SE slope, west section, with sloping

Global Minimum Query (janbu corrected) - Safety Factor: 0.88696

Slice Number

O 00 9N W=

DB BB DR BB A DDLU LWL LWL LWL R NN — — o
2SO0V UE LN, AARNR RO SO AIARGEORN~S0X0an b B0~ O

X coordinate [m]

-10.5998
-10.5318
-10.4639
-10.3959
-10.3279
-10.26
-10.192
-10.124
-10.056
-9.98806
-9.92009
-9.85212
-9.78414
-9.71617
-9.6482
-9.58023
-9.51225
-9.44428
-9.37631
-9.30834
-9.24036
-9.17239
-9.10442
-9.03645
-8.96847
-8.9005
-8.83253
-8.76456
-8.69658
-8.62861
-8.56064
-8.49267
-8.42355
-8.35444
-8.28533
-8.21622
-8.1471
-8.07799
-8.00888
-7.93976
-7.87065
-7.80154
-7.73243
-7.66331
-7.5942
-7.52509
-7.45597
-7.38686
-7.31775
-7.24864
-7.17952

Y coordinate - Bottom

-3.99943
-3.954
-3.90772
-3.86058
-3.81256
-3.76365
-3.71383
-3.66307
-3.61138
-3.55871
-3.50506
-3.4504
-3.3947
-3.33796
-3.28013
-3.2212
-3.16114
-3.09991
-3.03749
-2.97385
-2.90895
-2.84276
-2.77524
-2.70634
-2.63603
-2.56426
-2.49098
-2.41614
-2.33968
-2.26155
-2.18168
-2.1
-2.01502
-1.92801
-1.83888
-1.74754
-1.65386
-1.55775
-1.45905
-1.35764
-1.25336
-1.14602
-1.03544
-0.921398
-0.803639
-0.681886
-0.555819
-0.425065
-0.289197
-0.147708
0

[m]

Interslice Normal Force

17.6964
3.35109
6.28569
8.80008
10.8906
12.5535
13.7853
14.5824
14.9412
14.8583
14.5136
14.1556
13.7845
13.3994
12.9992
12.5832
12.1505
11.7006
11.2328
10.7468
10.255
9.78077
9.32895
8.90455
8.5128
8.15924
7.84974
7.5905
7.38814
7.24968
7.18259
7.19488
7.25528
7.32711
7.41369
7.51853
7.64543
7.79846
7.84589
7.06948
6.29373
5.52309
4.76243
4.01712
3.29312
2.59706
1.93638
1.31944
0.755774
0.256305
0

[kN]

SO DD DD DD DD DD DD DD ODODODODDODDODODODODODDODODODDODODODODODDODDODOODDODOODDDDODDODODODODOODOOC OO O

Interslice Shear Force

[kN]

SO DD DD DD DD DD DD ODODODOD DD ODODODODDODODDODDODODODDODODDODODODODODDODDODODDODOODDDDODODODODODODOODOO OO0

[deg]

Sunday, February 11, 2024

Interslice Force Angle
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Stability Analysis of SE slope, west section, with sloping and micropile support

Slide Analysis Information

Sunday, February 11, 2024

Stability Analysis of SE slope, west section, with
sloping and micropile support

Design Standard

Selected Type:

Type
Permanent Actions: Unfavourable
Permanent Actions: Favourable
Variable Actions: Unfavourable
Variable Actions: Favourable
Effective cohesion
Coefficient of shearing resistance
Undrained strength
Weight density
Shear strength (other models)
Earth resistance
Tensile and plate strength
Shear strength
Compressive strength
Bond strength
Seismic Coefficient

Eurocode 7 - Design Approach 3
Partial Factor

1

1

1.3

0

1.25

1.25

1.4

1.25

= = = =
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Stability Analysis of SE slope, west section, with sloping and micropile support Sunday, February 11, 2024

Analysis Options

Slices Type: Vertical
Analysis Methods Used
Bishop simplified
Janbu corrected

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes

Create Interslice boundaries at intersections with water
tables and piezos:

Initial trial value of FS: 1
Steffensen Iteration: Yes

Yes
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Stability Analysis of SE slope, west section, with sloping and micropile support

Groundwater Analysis

Groundwater Method:

Pore Fluid Unit Weight [kN/m3]:

Use negative pore pressure cutoff:
Maximum negative pore pressure [kPa]:
Advanced Groundwater Method:

Water Surfaces
9.81

Yes

0

None

Sunday, February 11, 2024
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Stability Analysis of SE slope, west section, with sloping and micropile support

Surface Options

Surface Type:
Search Method:
Radius Increment:
Composite Surfaces:
Reverse Curvature:
Minimum Elevation:
Minimum Depth:
Minimum Area:
Minimum Weight:

Circular

Grid Search

10

Enabled

Create Tension Crack
Not Defined

Not Defined

Not Defined

Not Defined

Sunday, February 11, 2024
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Stability Analysis of SE slope, west section, with sloping and micropile support Sunday, February 11, 2024

Loading

1 Distributed Load present
Distributed Load 1

Distribution: Constant

Magnitude [kPa]: 30

Orientation: Normal to boundary
Load Action: Variable
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Stability Analysis of SE slope, west section, with sloping and micropile support

Materials

S1
Color
Strength Type

Unsaturated Unit Weight [kN/m3]
Saturated Unit Weight [kN/m3]

Cohesion [kPa]
Friction Angle [deg]
Water Surface

Hu Value

wi

Color

Strength Type

Unit Weight [kN/m3]
Cohesion [kPa]
Cohesion Type
Water Surface

Ru Value

R1

Color

Strength Type

Unit Weight [kN/m3]
Cohesion [kPa]
Cohesion Type
Water Surface

Ru Value

[]

Mohr-Coulomb

16.2

18.3

8.1

37.5

Water Table
Automatically Calculated

Undrained
20.7

300
Constant
None

0

Undrained
22.8

300
Constant
None

0

Sunday, February 11, 2024
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Stability Analysis of SE slope, west section, with sloping and micropile support Sunday, February 11, 2024

Support

Support 1

Color .

Type RSPile

Force Application Passive (Method B)
Out-Of-Plane Spacing 2.5 m

Apply Batter and Ground Slope Maodifiers Yes

Ground Slope and Batter Values Calculate from Slide2 model
Soil Displacement Type Maximum

Soil Displacement 25 mm
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Stability Analysis of SE slope, west section, with sloping and micropile support Sunday, February 11, 2024

Global Minimums
Method: bishop simplified

FS 1.488620
Center: -14.667, -0.283
Radius: 5.486
Left Slip Surface Endpoint: -10.582, -3.944
Right Slip Surface Endpoint: -9.182, -0.283
Left Slope Intercept: -10.582 -2.100
Right Slope Intercept: -9.182 0.000
Resisting Moment: 200.008 kN-m
Driving Moment: 134.358 kN-m
Passive Support Moment: 18.4767 kN-m
Maximum Single Support Force: 16.3364 kN
Total Support Force: 16.3364 kN
Total Slice Area: 2.53578 m2
Surface Horizontal Width: 1.39979 m
Surface Average Height: 1.81154 m

Method: janbu corrected

FS 1.617700
Center: -15.582, 4.898
Radius: 10.179
Left Slip Surface Endpoint: -10.591, -3.973
Right Slip Surface Endpoint: -6.659, 0.000
Left Slope Intercept: -10.591 -2.100
Right Slope Intercept: -6.659 0.000
Resisting Horizontal Force: 191.181 kN
Driving Horizontal Force: 118.181 kN
Passive Horizontal Support Force: 89.1105 kN
Maximum Single Support Force: 89.1105 kN
Total Support Force: 89.1105 kN
Total Slice Area: 9.18888 m2
Surface Horizontal Width: 3.93195 m
Surface Average Height: 2.33698 m
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Stability

Gl

Me

Me

Analysis of SE slope, west section, with sloping and micropile support

obal Minimum Support Data

Sunday, February 11, 2024

thod: bishop simplified
Number of Supports: 1
Support 1
Support Type: RSPile
Start(x,y) Length(m) - I“a':)e ==y O“E::‘)'e SS Li(m) Lo(m)  Force (kN)
-9.3,
0.234187 9.25 1.64852 7.60148 1.64852 7.60148 16.3364
thod: janbu corrected
Number of Supports: 1
Support 1
Support Type: RSPile
Start (x,y) Length(m) - I“{‘:)e D L O“E::';'e S Lim) Lo(m)  Force (kN)
-9.3,
0.234187 9.25 3.34471 5.90529 3.34471 5.90529 89.1105
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Stability Analysis of SE slope, west section, with sloping and micropile support Sunday, February 11, 2024

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 7037

Number of Invalid Surfaces: 2224
Error Codes

Error Code -106 reported for 38 surfaces

Error Code -108 reported for 1940 surfaces

Error Code -112 reported for 246 surfaces

Method: janbu corrected

Number of Valid Surfaces: 6592

Number of Invalid Surfaces: 2669
Error Codes

Error Code -106 reported for 38 surfaces

Error Code -108 reported for 2093 surfaces

Error Code -111 reported for 466 surfaces

Error Code -112 reported for 72 surfaces

Error Code Descriptions

The following errors were encountered during the computation:

-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This
limitation is imposed to avoid numerical errors which may result from too many slices, or too
small a slip region.

-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).

-111 = Safety factor equation did not converge

-112 = The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration
of the safety factor calculation. This screens out some slip surfaces which may not be valid in
the context of the analysis, in particular, deep seated slip surfaces with many high negative base
angle slices in the passive zone.
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Stability Analysis of SE slope, west section, with sloping and micropile support

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.48862

Slice
Number

0 N N W=

[ N N N N N N N T T T T T T T T B N N N e e S S S =
SO XV ITLEBRO OO RXRARNNEDRL -SRI ANNEDRN S O0RXARNNDE DO — O

Width
[m]

0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0279548
0.0281414
0.0281414
0.0281414
0.0281414
0.0281414
0.0281414
0.0281414
0.0281414
0.0281414
0.0281414
0.0281414

Weight
[kN]

0.520107
0.548911
0.577233
0.60506

0.63238

0.659178
0.685438
0.711143
0.736278
0.760823
0.784759
0.808065
0.830721
0.852702
0.873983
0.894539
0.914339
0.933355
0.951551
0.968894
0.985344
0.997585
0.993626
0.986717
0.978724
0.969588
0.959242
0.947614
0.934624
0.920181
0.904184
0.886519
0.867056
0.845647
0.822121
0.79628

0.767888
0.736671
0.702294
0.689824
0.690753
0.68942

0.685416
0.678195
0.666981
0.64985

0.599705
0.526354
0.434318
0.255659

Angle of
Slice Base
[deg]

48.3633
48.8047
49.25
49.6994
50.153
50.6109
51.0733
51.5404
52.0123
52.4893
52.9715
53.4591
53.9524
54.4516
54.957
55.4688
55.9873
56.5129
57.0459
57.5867
58.1356
58.6931
59.2597
59.8359
60.4222
61.0193
61.6278
62.2486
62.8824
63.5302
64.1931
64.8723
65.5691
66.2851
67.0221
67.7822
68.5678
69.382
70.2281
71.1138
72.0446
73.0247
74.0633
75.1729
76.371
77.6837
79.1538
80.8601
82.9896
87.0969

Base
Material

S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1

Base

Cohesion

[kPa]

6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48

Base

31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442

Shear
Stress
[kPa]

3.16356
3.52392
3.87681
4.22205
4.55951
4.88901
5.21038
5.52344
5.828
6.12385
6.41078
6.68854
6.95693
7.21566
7.46446
7.70304
7.9311
8.14829
8.35427
8.54865
8.73102
8.87216
8.86829
8.83746
8.79615
8.74392
8.68033
8.60487
8.51698
8.41604
8.30141
8.17231
8.02795
7.86738
7.68956
7.49332
7.2773
7.03992
6.77937
6.55776
6.37005
6.14939
5.89079
5.58769
5.23102
4.80377
4.16902
3.38669
2.46204
0.88705

Shear
Strength
[kPa]

4.70934
5.24578
5.77109
6.28503
6.78738
7.27788
7.75628
8.22231
8.67568
9.11608
9.54321
9.9567
10.3562
10.7414
11.1117
11.4669
11.8064
12.1297
12.4363
12.7257
12.9972
13.2073
13.2015
13.1556
13.0941
13.0164
12.9217
12.8094
12.6785
12.5283
12.3576
12.1655
11.9506
11.7115
11.4468
11.1547
10.8331
10.4798
10.0919
9.76201
9.48258
9.1541
8.76915
8.31794
7.787
7.15099
6.20609
5.0415
3.66504
1.32048

Base
Normal
Stress
[kPa]
15.0471
15.6101
16.1501
16.6665
17.1588
17.6266
18.0691
18.4859
18.8763
19.2395
19.5749
19.8817
20.1591
20.4062
20.6221
20.806
20.9565
21.0728
21.1534
21.1973
21.203
21.0993
20.6338
20.0926
19.515
18.8991
18.2434
17.5459
16.8045
16.0165
15.1796
14.2907
13.3464
12.343
11.2763
10.1413
8.93246
7.64306
6.26534
5.3465
4.8913
4.35619
3.72909
2.99406
2.12915
1.09307
-0.44621
-2.34336
-4.58565
-8.40503

Pore
Pressure
[kPa]

17.9316
17.6207
17.3049
16.9841
16.6581
16.3268
15.99
15.6476
15.2994
14.9452
14.5848
14.218
13.8446
13.4643
13.0769
12.6821
12.2796
11.8692
11.4504
11.0229
10.5864
10.1403
9.68431
9.21781
8.74029
8.25114
7.74968
7.23519
6.70684
6.1637
5.60477
5.02886
4.43467
3.82068
3.18516
2.52608
1.84107
1.12732
0.38142
0

S OO OO OO O OO

Sunday, February 11, 2024

Effective
Normal
Stress
[kPa]
-2.88447
-2.01059
-1.15484
-0.317635
0.500718
1.29976
2.07913
2.83831
3.57686
4.29428
4.99007
5.66369
6.31447
6.94189
7.54521
8.12385
8.67686
9.20355
9.70302
10.1744
10.6166
10.959
10.9495
10.8748
10.7747
10.6479
10.4937
10.3107
10.0976
9.85285
9.57485
9.26181
8.91173
8.52235
8.09114
7.61526
7.09139
6.51574
5.88392
5.3465
4.8913
4.35619
3.72909
2.99406
2.12915
1.09307
-0.44621
-2.34336
-4.58565
-8.40503

Base
Vertical
Stress

[kPa]
18.6057
19.6361
20.6493
21.6448
22.6222
23.5808
24.5203
25.4399
26.3391
27.2171
28.0735
28.9073
29.7177
30.5041
31.2654
32.0009
32.7092
33.3895
34.0405
34.6609
35.2495
35.6875
35.5458
35.2988
35.0129
34.686
34316
33.9001
33.4355
32.9189
32.3467
31.7148
31.0186
30.2528
29.4112
28.4868
27.4713
26.3546
25.1248
24.5152
24.5483
24.501
24.3588
24.1022
23.7038
23.0951
21.3132
18.7066
15.436
9.08701

Effective
Vertical
Stress
[kPa]
0.674139
2.01543
3.34442
4.66073
5.96409
7.25405
8.53028
9.79229
11.0397
12.2719
13.4887
14.6893
15.8731
17.0398
18.1885
19.3188
20.4296
21.5203
22.5901
23.638
24.6631
25.5472
25.8615
26.081
26.2726
26.4349
26.5663
26.6649
26.7287
26.7552
26.7419
26.6859
26.5839
26.4321
26.2261
25.9608
25.6302
25.2272
24.7434
24.5152
24.5483
24.501
24.3588
24.1022
23.7038
23.0951
21.3132
18.7066
15.436
9.08701
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Stability Analysis of SE slope, west section, with sloping and micropile support

Global Minimum Query (janbu corrected) - Safety Factor: 1.6177

Slice
Number

0 NN N R W~

DA BB B DSBS D D PR D WLWWWLWWWWWWENDNDNDNDIDNENDNDDNDNDINDN = = == = = = = = O
S VW0 IANUNHEWN~R,OWVWIANUNPEWN=OWOKIANANUNPEWN—=OWOVOKINWUNDRAWND—=O

Width
[m]

0.0774354
0.0774354
0.0774354
0.0774354
0.0774354
0.0774354
0.0774354
0.0774354
0.0774354
0.0774354
0.0774354
0.0774354
0.0774354
0.0774354
0.0774354
0.0774354
0.0774354
0.0774354
0.0774354
0.0774354
0.0774354
0.0774354
0.0774354
0.0774354
0.0774354
0.0774354
0.0774354
0.0774354
0.0774354
0.0774354
0.0774354
0.0806028
0.0806028
0.0806028
0.0806028
0.0806028
0.0806028
0.0806028
0.0806028
0.0806028
0.0806028
0.0806028
0.0806028
0.0806028
0.0806028
0.0806028
0.0806028
0.0806028
0.0806028
0.0806028

Weight  Ansle of
[kN] Slice Base
[deg]

1.5917 29.6108
1.92845  30.1134
226277  30.6186
2.59462  31.1265
2.92397  31.637

3.25076  32.1504
3.57496  32.6667
3.89499  33.186

4.11523  33.7085
427473 34234

4.43145  34.763

458532 35.2953
4.7363 35.8311
4.88433  36.3706
5.02934  36.9138
5.17128  37.461

529422  38.0122
5.19886  38.5675
5.03224  39.1272
4.86225  39.6914
4.68881 40.2602
451182  40.8338
43312 41.4125
4.14685  41.9963
3.95866  42.5856
3.76653  43.1805
3.57034  43.7812
3.36997  44.388

3.16528  45.0012
295614  45.6211
2.74239  46.2478
2.68588  46.895

2.5721 47.5631
2.4556 48.2399
2.33628  48.9258
221403  49.6213
2.0887 50.3268
1.96017  51.043

1.82828  51.7704
1.69287  52.5097
1.55377  53.2617
1.41076  54.0271
1.26364  54.807

1.11216  55.6021
0.956049 56.4138
0.79501 57.2431
0.628702 58.0916
0.45674  58.9608
0.278686  59.8524
0.0940391 60.7687

Base
Material

S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1

Base

Cohesion

[kPa]

6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48

Base

Friction

Angle

[deg]
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442

Shear
Stress
[kPa]

4.02112
5.48594
6.93258
8.36086
9.77061
11.1616
12.5337
13.8808
14.8311
15.5406
16.2352
16.9149
17.5795
18.2287
18.8623
19.4802
20.0225
19.7458
19.2082
18.6646
18.115

17.5594
16.9976
16.4296
15.8554
15.2748
14.6878
14.0945
13.4946
12.8882
12.2751
11.7403
11.2839
19.7356
20.5667
20.0154
19.4561
18.8885
18.3126
17.7279
17.1342
16.5312
15.9185
15.2957
14.6626
14.0187
13.3635
12.6966
12.0174
11.3255

Shear
Strength
[kPa]

6.50497
8.87461
11.2148
13.5254
15.8059
18.0562
20.2758
22.4549
23.9923
25.14
26.2637
27.3633
28.4384
29.4886
30.5136
31.5131
32.3904
31.9428
31.0731
30.1938
29.3047
28.4058
27.497
26.5781
25.6492
24.71
23.7605
22.8006
21.8302
20.8492
19.8574
18.9923
18.2539
31.9262
33.2708
32.3789
31.4741
30.556
29.6243
28.6785
27.718
26.7425
25.7513
24.7439
23.7197
22.6781
21.6182
20.5393
19.4406
18.3212

Base
Normal
Stress

[kPa]
18.1978
21.6218
24.989
28.2988
31.5505
34.7435
37.8772
40.935
42.9376
44.2954
45.604
46.8627
48.0709
49.2277
50.3325
51.3843
52.2256
50.8967
48.8681
46.8115
44,7262
42.612
40.4682
38.2944
36.0901
33.8546
31.5874
29.2879
26.9555
24.5894
22.189
20.3829
19.18
41.4527
43.6432
42.1902
40.7162
39.2206
37.7028
36.162
34.5974
33.0082
31.3935
29.7525
28.0841
26.3872
24.6605
22.903
21.1132
19.2897

Pore
Pressure
[kPa]

18.1571
17.7209
17.2758
16.8217
16.3583
15.8856
15.4033
149114
14.4096
13.8977
13.3757
12.8432
12.3
11.746
11.181
10.6046
10.0167
9.417
8.80517
8.18096
7.54407
6.89417
6.23092
5.55397
4.86293
4.15741
3.43699
2.7012
1.94957
1.18159
0.396706
0

(=N eNeE-NeNeNeNeNe = RNl Ne o=}

Effective
Normal
Stress
[kPa]

0.0406813
3.90087
7.71319
11.4771
15.1922
18.8579
22.4739
26.0236
28.528
30.3977
32.2283
34.0195
35.7709
37.4817
39.1515
40.7797
42.2089
41.4797
40.063
38.6305
37.1822
35.7178
34.2373
32.7404
31.2272
29.6972
28.1504
26.5867
25.0059
23.4078
21.7923
20.3829
19.18
41.4527
43.6432
42.1902
40.7162
39.2206
37.7028
36.162
34.5974
33.0082
31.3935
29.7525
28.0841
26.3872
24.6605
22.903
21.1132
19.2897

Base
Vertical
Stress

[kPa]
20.4831
24.8036
29.0919
33.3477
37.5701
41.7589
459134
50.0135
52.8319
54.8703
56.8722
58.8371
60.7641
62.6527
64.5019
66.311
67.8757
66.6413
64.4934
62.3024
60.0673
57.787
55.4602
53.0857
50.6625
48.1888
45.6633
43.0845
40.4506
37.7601
35.0108
32.9267
31.5215
63.5567
67.2407
65.7259
64.1735
62.5818
60.9492
59.2736
57.5526
55.7841
53.9652
52.0932
50.1646
48.176
46.1229
44.001
41.8047
39.5282

Sunday, February 11, 2024

Effective
Vertical
Stress
[kPa]

2.326
7.08268
11.8161
16.526
21.2118
25.8733
30.5101
35.1021
38.4223
40.9726
43.4965
45.9939
48.4641
50.9067
53.3209
55.7064
57.859
57.2243
55.6882
54.1214
52.5232
50.8928
49.2292
47.5318
45.7995
44.0314
42.2263
40.3833
38.5011
36.5785
34.6141
32.9267
31.5215
63.5567
67.2407
65.7259
64.1735
62.5818
60.9492
59.2736
57.5526
55.7841
53.9652
52.0932
50.1646
48.176
46.1229
44.001
41.8047
39.5282
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Stability Analysis of SE slope, west section, with sloping and micropile support Sunday, February 11, 2024

Interslice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.48862

Y coordinate - Bottom Interslice Normal Force Interslice Shear Force Interslice Force Angle

Slice Number X coordinate [m] [m] [KN] [KN] [deg]
1 -10.5817 -3.94361 16.6717 0 0
2 -10.5537 -3.91217 1.13462 0 0
3 -10.5258 -3.88023 2.18135 0 0
4 -10.4978 -3.84779 3.13995 0 0
5 -10.4699 -3.81483 4.01022 0 0
6 -10.4419 -3.78133 4.79195 0 0
7 -10.4139 -3.74728 5.48495 0 0
8 -10.386 -3.71267 6.08907 0 0
9 -10.358 -3.67748 6.60415 0 0
10 -10.3301 -3.64168 7.03007 0 0
11 -10.3021 -3.60526 7.36673 0 0
12 -10.2742 -3.5682 7.61406 0 0
13 -10.2462 -3.53048 7.77201 0 0
14 -10.2183 -3.49207 7.84057 0 0
15 -10.1903 -3.45295 7.81977 0 0
16 -10.1624 -3.41309 7.70966 0 0
17 -10.1344 -3.37246 7.51034 0 0
18 -10.1064 -3.33104 7.22199 0 0
19 -10.0785 -3.28878 6.8448 0 0
20 -10.0505 -3.24566 6.37905 0 0
21 -10.0226 -3.20163 5.82508 0 0
22 -9.99462 -3.15666 5.18331 0 0
23 -9.96667 -3.11069 4.4683 0 0
24 -9.93871 -3.06369 3.74626 0 0
25 -9.91076 -3.01559 3.02682 0 0
26 -9.8828 -2.96633 2.3115 0 0
27 -9.85485 -2.91586 1.60203 0 0
28 -9.82689 -2.8641 0.900344 0 0
29 -9.79894 -2.81097 0.208641 0 0
30 -9.77098 -2.75638 -0.470607 0 0
31 -9.74303 -2.70024 -1.13458 0 0
32 -9.71507 -2.64243 -1.78008 0 0
33 -9.68712 -2.58283 -2.40341 0 0
34 -9.65916 -2.52129 -3.00033 0 0
35 -9.63121 -2.45765 -3.56591 0 0
36 -9.60326 -2.39172 -4.0944 0 0
37 -9.5753 -2.32328 -4.57903 0 0
38 -9.54735 -2.25207 -5.01174 0 0
39 -9.51939 -2.17777 -5.38286 0 0
40 -9.49144 -2.1 -5.6806 0 0
41 -9.46329 -2.01774 -5.93588 0 0
42 -9.43515 -1.9309 -6.1814 0 0
43 -9.40701 -1.83871 -6.40996 0 0
44 -9.37887 -1.74016 -6.61172 0 0
45 -9.35073 -1.63385 -6.77278 0 0
46 -9.32259 -1.51779 -6.87272 0 0
47 -9.29445 -1.38889 4.09579 0 0
48 -9.2663 -1.24202 4.27863 0 0
49 -9.23816 -1.0671 4.78381 0 0
50 -9.21002 -0.838254 5.90251 0 0
51 -9.18188 -0.283323 0 0 0
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Stability Analysis of SE slope, west section, with sloping and micropile support

Global Minimum Query (janbu corrected) - Safety Factor: 1.6177

Slice Number

O 00 9N W=

DB BB DR BB A DDLU LWL LWL LWL R NN — — o
2SO0V UE LN, AARNR RO SO AIARGEORN~S0X0an b B0~ O

X coordinate [m]

-10.5912
-10.5138
-10.4363
-10.3589
-10.2814
-10.204
-10.1266
-10.0491
-9.9717
-9.89427
-9.81683
-9.7394
-9.66196
-9.58453
-9.50709
-9.42966
-9.35222
-9.27478
-9.19735
-9.11991
-9.04248
-8.96504
-8.88761
-8.81017
-8.73274
-8.6553
-8.57787
-8.50043
-8.423
-8.34556
-8.26812
-8.19069
-8.11009
-8.02948
-7.94888
-7.86828
-7.78768
-7.70707
-7.62647
-7.54587
-7.46526
-7.38466
-7.30406
-7.22346
-7.14285
-7.06225
-6.98165
-6.90104
-6.82044
-6.73984
-6.65924

Y coordinate - Bottom

-3.97288
-3.92887
-3.88396
-3.83813
-3.79137
-3.74366
-3.69499
-3.64534
-3.5947
-3.54304
-3.49035
-3.4366
-3.38178
-3.32587
-3.26884
-3.21067
-3.15134
-3.09081
-3.02907
-2.96608
-2.90181
-2.83623
-2.76931
-2.70101
-2.6313
-2.56013
-2.48746
-2.41325
-2.33746
-2.26002
-2.18088
-2.1
-2.01388
-1.92572
-1.83545
-1.74297
-1.64819
-1.55101
-1.45132
-1.349
-1.24392
-1.13593
-1.02488
-0.910593
-0.792866
-0.671485
-0.546207
-0.416756
-0.282818
-0.144037
0

[m]

Interslice Normal Force

17.2052
3.61948
6.62885
9.02271
10.7957
11.9425
12.4577
12.336
11.5778
10.5444
9.45171
8.29758
7.07981
5.79629
4.44496
3.02384
1.53102
56.793
55.2277
53.6837
52.1661
50.6801
49.2311
47.8249
46.4676
45.1656
43.9256
42.7548
41.6606
40.6512
39.7348
38.9206
38.1414
37.3887
35.2875
32.9614
30.6268
28.2877
25.9484
23.6133
21.2874
18.976
16.6849
14.4204
12.1895
9.9998
7.85966
5.77843
3.76652
1.8356
0

[kN]

SO DD DD DD DD DD DD DD ODODODODDODDODODODODODDODODODDODODODODODDODDODOODDODOODDDDODDODODODODOODOOC OO O

Interslice Shear Force

[kN]

SO DD DD DD DD DD DD ODODODOD DD ODODODODDODODDODDODODODDODODDODODODODODDODDODODDODOODDDDODODODODODODOODOO OO0

[deg]

Sunday, February 11, 2024

Interslice Force Angle
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Stability Analysis of SW slope with micropile support

Slide Analysis Information

Saturday, February 10, 2024

Stability Analysis of SW slope with micropile

support

Design Standard

Selected Type:

Type
Permanent Actions: Unfavourable
Permanent Actions: Favourable
Variable Actions: Unfavourable
Variable Actions: Favourable
Effective cohesion
Coefficient of shearing resistance
Undrained strength
Weight density
Shear strength (other models)
Earth resistance
Tensile and plate strength
Shear strength
Compressive strength
Bond strength
Seismic Coefficient

Eurocode 7 - Design Approach 3
Partial Factor

1

1

1.3

0

1.25

1.25

1.4

1.25

= = = =
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Stability Analysis of SW slope with micropile support Saturday, February 10, 2024

Analysis Options

Slices Type: Vertical
Analysis Methods Used
Bishop simplified
Janbu corrected

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes

Create Interslice boundaries at intersections with water
tables and piezos:

Initial trial value of FS: 1
Steffensen Iteration: Yes

Yes
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Stability Analysis of SW slope with micropile support

Groundwater Analysis

Groundwater Method:

Pore Fluid Unit Weight [kN/m3]:
Use negative pore pressure cutoff:
Advanced Groundwater Method:

Water Surfaces
9.81

No

None

Saturday, February 10, 2024
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Stability Analysis of SW slope with micropile support

Surface Options

Surface Type:
Search Method:
Radius Increment:
Composite Surfaces:
Reverse Curvature:
Minimum Elevation:
Minimum Depth:
Minimum Area:
Minimum Weight:

Circular

Grid Search

10

Enabled

Create Tension Crack
Not Defined

Not Defined

Not Defined

Not Defined

Saturday, February 10, 2024
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Stability Analysis of SW slope with micropile support Saturday, February 10, 2024

Loading

1 Distributed Load present
Distributed Load 1

Distribution: Constant

Magnitude [kPa]: 120

Orientation: Normal to boundary
Load Action: Variable
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Stability Analysis of SW slope with micropile support

Materials

S1
Color

Strength Type

Unsaturated Unit Weight [kN/m3]
Saturated Unit Weight [kN/m3]

Cohesion [kPa]

Friction Angle [deg]

Water Surface

Hu Value

Unsat. Shear Strength Phi b [deg]

Unsat. Shear Strength Air Entry Value [kPa]
wi

Color

Strength Type

Unit Weight [kN/m3]

Cohesion [kPa]

Cohesion Type

Water Surface

Ru Value

Unsat. Shear Strength Phi b [deg]

Unsat. Shear Strength Air Entry Value [kPa]
R1

Color

Strength Type

Unit Weight [kN/m3]

Cohesion [kPa]

Cohesion Type

Water Surface

Ru Value

Unsat. Shear Strength Phi b [deg]

Unsat. Shear Strength Air Entry Value [kPa]

[]

Mohr-Coulomb

16.2

18.3

8.1

37.5

Water Table
Automatically Calculated
0

0

Undrained
20.7

300
Constant
None

0

0

0

Undrained
22.8

300
Constant
None

0

0

0

Saturday, February 10, 2024
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Stability Analysis of SW slope with micropile support Saturday, February 10, 2024

Support

Support 1

Color .

Type RSPile

Force Application Passive (Method B)
Out-Of-Plane Spacing 2m

Apply Batter and Ground Slope Maodifiers Yes

Ground Slope and Batter Values Calculate from Slide2 model
Soil Displacement Type Maximum

Soil Displacement 25 mm
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Stability Analysis of SW slope with micropile support Saturday, February 10, 2024

Global Minimums
Method: bishop simplified

FS 1.008730
Center: 11.407, 1.547
Radius: 2.452
Left Slip Surface Endpoint: 9.504, 0.000
Right Slip Surface Endpoint: 10.000, -0.462
Left Slope Intercept: 9.504 0.000
Right Slope Intercept: 10.000 0.000
Resisting Moment: 85.3405 kN-m
Driving Moment: 84.6024 kN-m
Passive Support Moment: 15.7541 kN-m
Maximum Single Support Force: 7.84505 kN
Total Support Force: 7.84505 kN
Total Slice Area: 0.125083 m2
Surface Horizontal Width: 0.495884 m
Surface Average Height: 0.252242 m

Method: janbu corrected

FS 0.978670
Center: 11.407, 1.547
Radius: 2.452
Left Slip Surface Endpoint: 9.504, 0.000
Right Slip Surface Endpoint: 10.000, -0.462
Left Slope Intercept: 9.504 0.000
Right Slope Intercept: 10.000 0.000
Resisting Horizontal Force: 27.8584 kN
Driving Horizontal Force: 28.4655 kN
Passive Horizontal Support Force: 7.84505 kN
Maximum Single Support Force: 7.84505 kN
Total Support Force: 7.84505 kN
Total Slice Area: 0.125083 m2
Surface Horizontal Width: 0.495884 m
Surface Average Height: 0.252242 m
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Stability Analysis of SW slope with micropile support Saturday, February 10, 2024

Global Minimum Support Data
Method: bishop simplified

Number of Supports: 1
Support 1
Support Type: RSPile
Start(x,y) Length(m) - I“{‘r':)e ==y O“E::‘)'e SS Li(m) Lo(m)  Force (kN)
10, 0.25 5.25 0.711627 4.53837 0.711627 4.53837 7.84505

Method: janbu corrected

Number of Supports: 1
Support 1

Support Type: RSPile
Start (x,y) Length (m) "I"{’I":')e == "O“E::‘)'e SS  Li(m) Lo(m)  Force (kN)

10, 0.25 5.25 0.711627 4.53837 0.711627 4.53837 7.84505
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Stability Analysis of SW slope with micropile support Saturday, February 10, 2024

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 9261
Number of Invalid Surfaces: 0

Method: janbu corrected

Number of Valid Surfaces: 9251
Number of Invalid Surfaces: 10

Error Codes
Error Code -108 reported for 10 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of

extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
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Stability Analysis of SW slope with micropile support

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.00873

Slice
Number

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Width
[m]

0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8

Weight
[kN]

0.0010999
6

0.0032857

0.0054434
2

0.0075737
5

0.0096772
9

0.0117546
0.0138063
0.0158328
0.0178348
0.0198126
0.0217668
0.0236978
0.025606

0.0274919
0.0293559
0.0311983
0.0330196
0.0348201
0.0366002
0.0383602
0.0401005
0.0418213
0.043523

0.0452058
0.0468701
0.0485162
0.0501443
0.0517546
0.0533475

0.0549232

Angle of
Slice Base
[deg]

-50.7096
-50.345

-49.9832
-49.6241
-49.2676
-48.9137
-48.5622
482132
-47.8666
-47.5223
-47.1802
-46.8403
-46.5025
-46.1668
-45.8332
-45.5015
-45.1718
-44.844

44518

-44.1939
-43.8715
-43.5509
-43.2319
-42.9146
-42.599

-42.2849
-41.9724
-41.6614
-41.3519

-41.0439

Base
Material

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

Base
Cohesion
[kPa]

6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48

6.48

Base

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

Shear
Stress
[kPa]

58.0926
58.4498
58.8031
59.1527
59.4986
59.8409
60.1798
60.5154
60.8477
61.177

61.5032
61.8266
62.147

62.4646
62.7796
63.092

63.4018
63.7092
64.0142
64.3168
64.6172
64.9154
65.2114
65.5053
65.7973
66.0873
66.3752
66.6613
66.9457

56.9336

Shear
Strength
[kPa]

58.5997
58.9601
59.3165
59.6691
60.018

60.3633
60.7052
61.0437
61.3789
61.7111
62.0401
62.3663
62.6895
63.0099
63.3277
63.6428
63.9553
64.2654
64.573

64.8783
65.1813
65.4821
65.7807
66.0772
66.3717
66.6642
66.9547
67.2433
67.5301

57.4306

Base
Normal
Stress
[kPa]

84.9643
85.6691
86.3667
87.0561
87.7381
88.4128
89.0805
89.7419
90.3958
91.0444
91.6858
92.3215
92.9509
93.5749
94.1936
94.8063
95.414

96.016

96.6138
97.2061
97.7937
98.3767
98.9553
99.5295
100.099
100.664
101.225
101.783
102.336

85.9685

Saturday, February 10, 2024

Pore
Pressure
[kPa]

0.0594249
0.177568
0.294196
0.409343
0.523043
0.635325
0.746222
0.85576
0.963968
1.07087
1.1765
1.28087
1.38401
1.48595
1.5867
1.68629
1.78473
1.88205
1.97827
2.0734
2.16746
2.26047
2.35245
2.44341
2.53337
2.62235
2.71035
2.79739
2.88349

2.96865

Effective
Normal
Stress
[kPa]

84.9049
85.4915
86.0725
86.6467
87.215
87.7775
88.3343
88.8861
89.4318
89.9735
90.5093
91.0406
91.5669
92.089
92.6069
93.12
93.6293
94.1339
94.6355
95.1327
95.6262
96.1163
96.6029
97.0861
97.5653
98.042
98.5148
98.9853
99.4527

82.9999

Base
Vertical
Stress
[kPa]

155.964
156.185
156.404
156.619
156.832
157.043
157.25
157.456
157.658
157.859
158.057
158.253
158.446
158.637
158.826
159.013
159.197
159.379
159.56
159.738
159.914
160.089
160.261
160.432
160.6
160.767
160.932
161.095
161.257

135.537

Effective
Vertical
Stress
[kPa]

155.904
156.007
156.11
156.21
156.309
156.407
156.504
156.6
156.694
156.789
156.881
156.972
157.062
157.151
157.239
157.326
157.412
157.497
157.582
157.665
157.747
157.828
157.909
157.989
158.067
158.145
158.221
158.298
158.374

132.568
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Stability Analysis of SW slope with micropile support

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8

0.0564819

0.0580239

0.0595493

0.0610585

0.0625516

0.0640288

0.0654904

0.0669365

0.0683673

0.0697831

0.0711839

0.07257

0.0739415

0.0752987

0.0766417

0.0779705

0.0792855

0.0805867

0.0818744

0.0831485

-40.7373

-40.4321

-40.1283

-39.8259

-39.5248

-39.2249

-38.9264

-38.6291

-38.333

-38.0382

-37.7445

-37.452

-37.1606

-36.8703

-36.5811

-36.2931

-36.006

-35.72

-35.4351

-35.1511

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

5.26603

5.31443

5.36261

5.41058

5.45833

5.50587

5.5532

5.60031

5.64722

5.69393

5.74043

5.78673

5.83283

5.87874

5.92444

5.96996

6.01528

6.06041

6.10535

6.1501

5.312

5.36083

5.40943

5.45781

5.50598

5.55394

5.60168

5.6492

5.69652

5.74364

5.79055

5.83725

5.88375

5.93006

5.97616

6.02208

6.06779

6.11331

6.15865

6.20379

1.15019

1.31308

1.47471

1.6351

1.79427

1.95224

2.10901

2.2646

2.41902

2.57229

2.72442

2.87543

3.02532

3.17411

3.32181

3.46842

3.61397

3.75847

3.90191

4.04431

3.0529

3.13625

3.2187

3.30028

3.38098

3.46083

3.53983

3.61799

3.69533

3.77185

3.84757

3.92249

3.99662

4.06998

4.14257

42144

4.28547

4.35581

4.4254

4.49427

-1.90271

-1.82317

-1.74399

-1.66518

-1.58671

-1.50859

-1.43082

-1.35339

-1.27631

-1.19956

-1.12315

-1.04706

-0.971302

-0.895875

-0.820764

-0.745976

-0.671498

-0.597345

-0.52349

-0.449955

5.68566

5.84116

5.99499

6.14717

6.29774

6.44671

6.5941

6.73992

6.88422

7.02699

7.16826

7.30804

7.44636

7.58322

7.71866

7.85268

7.9853

8.11653

8.24638

8.37488

Saturday, February 10, 2024

2.63276
2.70491
2.77629
2.84689
2.91676
2.98588
3.05427
3.12193
3.18889
3.25514
3.32069
3.38555
3.44974
3.51324
3.57609
3.63828
3.69983
3.76072
3.82098

3.88061
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Stability Analysis of SW slope with micropile support

Global Minimum Query (janbu corrected) - Safety Factor: 0.97867

Slice Width
Number [m]

0.0099176

1
8
0.0099176

2
8
0.0099176

3
8
0.0099176

4
8
0.0099176

5
8
0.0099176

6
8
0.0099176

7
8
0.0099176

8
8
0.0099176

9
8

10 0.0099176
8

1 0.0099176
8

1 0.0099176
8

13 0.0099176
8

14 0.0099176
8

15 0.0099176
8

16 0.0099176
8

17 0.0099176
8

18 0.0099176
8

19 0.0099176
8

20 0.0099176
8

21 0.0099176
8

» 0.0099176
8

23 0.0099176
8

24 0.0099176
8

25 0.0099176
8

2% 0.0099176
8

27 0.0099176
8

28 0.0099176
8

29 0.0099176
8

30 0.0099176
8

3] 0.0099176
8

3 0.0099176
8

13 2,0099176

Weight
[kN]

0.0010999
6

0.0032857

0.0054434
2

0.0075737
5

0.0096772
9

0.0117546
0.0138063
0.0158328
0.0178348
0.0198126
0.0217668
0.0236978
0.025606

0.0274919
0.0293559
0.0311983
0.0330196
0.0348201
0.0366002
0.0383602
0.0401005
0.0418213
0.043523

0.0452058
0.0468701
0.0485162
0.0501443
0.0517546
0.0533475
0.0549232
0.0564819
0.0580239

0.0595493

Angle of
Slice Base

[deg]
-50.7096
-50.345
-49.9832
-49.6241
-49.2676
-48.9137
-48.5622
-48.2132
-47.8666
-47.5223
-47.1802
-46.8403
-46.5025
-46.1668
-45.8332
-45.5015
-45.1718
-44.844
-44.518
-44.1939
-43.8715
-43.5509
-43.2319
-42.9146
-42.599
-42.2849
-41.9724
-41.6614
-41.3519
-41.0439
-40.7373
-40.4321

-40.1283

Material

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

Base
Cohesion
[kPa]

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

Base

Friction

Angle
[deg]

31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442

31.5442

Shear
Stress
[kPa]

58.7352
59.1047
59.4703
59.8321
60.1902
60.5447
60.8957
61.2434
61.5879
61.9291
62.2674
62.6026
62.935
63.2646
63.5915
63.9157
64.2374
64.5566
64.8735
65.1879
65.5
65.8099
66.1177
66.4234
66.727
67.0286
67.3283
67.6261
67.9221
57.7703
5.34401
5.39372

5.4432

Shear
Strength
[kPa]

57.4824
57.844

58.2018
58.5559
58.9063
59.2533
59.5968
59.9371
60.2742
60.6082
60.9392
61.2673
61.5926
61.9152
62.2351
62.5524
62.8672
63.1796
63.4897
63.7974
64.1029
64.4062
64.7074
65.0066
65.3037
65.5989
65.8922
66.1836
66.4733
56.5381
5.23002
5.27867

5.3271

Base
Normal
Stress
[kPa]

83.144

83.8513
84.5507
85.2429
85.9274
86.6045
87.2754
87.9392
88.5965
89.2475
89.8923
90.531

91.1645
91.7914
92.4134
93.0304
93.6412
94.2473
94.8487
95.445

96.0368
96.6243
97.2069
97.7853
98.3589
98.9293
99.495

100.057
100.614
84.5153
1.01665
1.17924

1.3406

Saturday, February 10, 2024

Pore
Pressure
[kPa]

0.0594249
0.177568
0.294196
0.409343
0.523043
0.635325
0.746222
0.85576
0.963968
1.07087
1.1765
1.28087
1.38401
1.48595
1.5867
1.68629
1.78473
1.88205
1.97827
2.0734
2.16746
2.26047
2.35245
2.44341
2.53337
2.62235
2.71035
2.79739
2.88349
2.96865
3.0529
3.13625

3.2187

Effective
Normal
Stress
[kPa]

83.0845
83.6737
84.2565
84.8335
85.4044
85.9691
86.5292
87.0834
87.6325
88.1766
88.7158
89.2501
89.7805
90.3055
90.8267
91.3441
91.8564
92.3652
92.8705
93.3716
93.8694
94.3639
94.8544
95.3419
95.8255
96.3069
96.7846
97.2595
97.7308
81.5466
-2.03625
-1.95701

-1.8781

Base
Vertical
Stress
[kPa]

154.929
155.157
155.382
155.605
155.825
156.042
156.256
156.468
156.677
156.884
157.088
157.29

157.49

157.687
157.882
158.075
158.265
158.453
158.64

158.824
159.006
159.187
159.365
159.541
159.715
159.888
160.059
160.228
160.394
134.812
5.61928
5.77487

5.9288

Effective
Vertical
Stress
[kPa]

154.869
154.98

155.088
155.196
155.302
155.406
155.51

155.612
155.713
155.813
155912
156.009
156.106
156.201
156.295
156.389
156.48

156.571
156.662
156.75

156.839
156.926
157.012
157.098
157.182
157.266
157.349
157.43

157.511
131.843
2.56638
2.63862

2.7101
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Stability Analysis of SW slope with micropile support

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8

0.0610585

0.0625516

0.0640288

0.0654904

0.0669365

0.0683673

0.0697831

0.0711839

0.07257

0.0739415

0.0752987

0.0766417

0.0779705

0.0792855

0.0805867

0.0818744

0.0831485

-39.8259

-39.5248

-39.2249

-38.9264

-38.6291

-38.333

-38.0382

-37.7445

-37.452

-37.1606

-36.8703

-36.5811

-36.2931

-36.006

-35.72

-35.4351

-35.1511

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

5.49248

5.54155

5.5904

5.63906

5.6875

5.73574

5.78378

5.83162

5.87926

5.92671

5.97396

6.02102

6.06789

6.11457

6.16106

6.20737

6.25349

5.37533

5.42335

5.47116

5.51878

5.56619

5.6134

5.66041

5.70723

5.75386

5.80029

5.84654

5.89259

5.93846

5.98415

6.02965

6.07496

6.1201

1.50073

1.65966

1.8174

1.97396

2.12936

2.28361

2.43672

2.58871

2.73958

2.88936

3.03805

3.18567

3.33222

3.47771

3.62217

3.76558

3.90799

3.30028

3.38098

3.46083

3.53983

3.61799

3.69533

3.77185

3.84757

3.92249

3.99662

4.06998

4.14257

42144

4.28547

4.35581

4.4254

4.49427

-1.79955

-1.72132

-1.64343

-1.56587

-1.48863

-1.41172

-1.33513

-1.25886

-1.18291

-1.10726

-1.03193

-0.956904

-0.882183

-0.807763

-0.733645

-0.659816

-0.586282

6.08111

6.23179

6.38088

6.5284

6.67436

6.81879

6.96171

7.10313

7.24307

7.38156

7.51859

7.6542

7.78839

7.92118

8.05261

8.18265

8.31136

Saturday, February 10, 2024

2.78083
2.85081
2.92005
2.98857
3.05637
3.12346
3.18986
3.25556
3.32058
3.38494
3.44861
3.51163
3.57399
3.63571
3.6968

3.75725

3.81709
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Stability Analysis of SW slope with micropile support

O 00 9N kW=

[E—
—_ o

OB AR DA DA BRD DR WOWLLOWDLOWOWLLOWLWINDRNNNMNRNNNRN = = —— o =
S S0 XV LELRNESOXANGOEIRL -SSR ATREDON—~S00A N & W R

Interslice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.00873

Slice Number

X coordinate [m]

9.50412
9.51403
9.52395
9.53387
9.54379
9.5537
9.56362
9.57354
9.58346
9.59338
9.60329
9.61321
9.62313
9.63305
9.64296
9.65288
9.6628
9.67272
9.68263
9.69255
9.70247
9.71239
9.72231
9.73222
9.74214
9.75206
9.76198
9.77189
9.78181
9.79173
9.80165
9.81156
9.82148
9.8314
9.84132
9.85123
9.86115
9.87107
9.88099
9.89091
9.90082
9.91074
9.92066
9.93058
9.94049
9.95041
9.96033
9.97025
9.98016
9.99008
10

Y coordinate - Bottom

0
-0.0121212
-0.0240862
-0.0358985
-0.0475617
-0.0590789
-0.0704532
-0.0816877
-0.0927851
-0.103748
-0.11458
-0.125283
-0.135859
-0.146311
-0.156641
-0.166851
-0.176944
-0.186921
-0.196785
-0.206537
-0.21618
-0.225714
-0.235143
-0.244466
-0.253687
-0.262807
-0.271826
-0.280748
-0.289572
-0.298301
-0.306935
-0.315477
-0.323927
-0.332287
-0.340558
-0.348741
-0.356837
-0.364847
-0.372772
-0.380614
-0.388373
-0.396051
-0.403647
-0.411165
-0.418603
-0.425963
-0.433247
-0.440454
-0.447586
-0.454643
-0.461627

[m]

Interslice Normal Force

0
0.452525
0.896669
1.33246
1.75994
2.17912
2.59004
2.99274
3.38723
3.77354
4.15171
4.52176
4.88371
5.2376
5.58345
5.92128
6.25112
6.57299
6.88692
7.19293
7.49104
7.78127
8.06365
8.33819
8.60492
8.86385
9.11502
9.35842
9.59409
9.82204
9.99854
9.95602
9.9143
9.87334
9.83309
9.79353
9.75461
9.71632
9.67861
9.64145
9.60482
9.56869
9.53302
9.4978
9.46298
9.42856
9.39449
9.36075
9.32733
9.29419
0

[kN]

(= e e = e e e e = e e = = e e - e e == Re e e e e e = Re e e e e == Nee e e e e e e - e e e N e = =)

Saturday, February 10, 2024

Interslice Shear Force
[KN]

(= e e = e e e e = e e - = e e = e e == Re el e e = e e e - = == e i e - N e e = = e e N e e e N e N = =l )

Interslice Force Angle

[deg]
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Stability Analysis of SW slope with micropile support

Global Minimum Query (janbu corrected) - Safety Factor: 0.97867

Slice Number

O 00 9N W=

DB BB DR BB A DDLU LWL LWL LWL R NN — — o
2SO0V UE LN, AARNR RO SO AIARGEORN~S0X0an b B0~ O

X coordinate [m]

9.50412
9.51403
9.52395
9.53387
9.54379
9.5537
9.56362
9.57354
9.58346
9.59338
9.60329
9.61321
9.62313
9.63305
9.64296
9.65288
9.6628
9.67272
9.68263
9.69255
9.70247
9.71239
9.72231
9.73222
9.74214
9.75206
9.76198
9.77189
9.78181
9.79173
9.80165
9.81156
9.82148
9.8314
9.84132
9.85123
9.86115
9.87107
9.88099
9.89091
9.90082
9.91074
9.92066
9.93058
9.94049
9.95041
9.96033
9.97025
9.98016
9.99008
10

Y coordinate - Bottom

0
-0.0121212
-0.0240862
-0.0358985
-0.0475617
-0.0590789
-0.0704532
-0.0816877
-0.0927851
-0.103748
-0.11458
-0.125283
-0.135859
-0.146311
-0.156641
-0.166851
-0.176944
-0.186921
-0.196785
-0.206537
-0.21618
-0.225714
-0.235143
-0.244466
-0.253687
-0.262807
-0.271826
-0.280748
-0.289572
-0.298301
-0.306935
-0.315477
-0.323927
-0.332287
-0.340558
-0.348741
-0.356837
-0.364847
-0.372772
-0.380614
-0.388373
-0.396051
-0.403647
-0.411165
-0.418603
-0.425963
-0.433247
-0.440454
-0.447586
-0.454643
-0.461627

Interslice Normal Force

0
0.415691
0.823136
1.22236
1.61339
1.99625
2.37097
2.73757
3.09608
3.44651
3.78891
4.12328
4.44965
4.76805
5.07849
5.381
5.6756
5.96232
6.24116
6.51216
6.77533
7.03068
7.27825
7.51805
7.75009
7.97439
8.19098
8.39986
8.60106
8.79458
8.94196
8.89677
8.85236
8.80869
8.76574
8.72345
8.68181
8.64077
8.60031
8.5604
8.521
8.48209
8.44363
8.4056
8.36798
8.33073
8.29383
8.25725
8.22097
8.18497
0

SO DD DD DD DD DD DD DD ODODODODDODDODODODODODDODODODDODODODODODDODDODOODDODOODDDDODDODODODODOODOOC OO O

Interslice Shear Force

SO DD DD DD DD DD DD ODODODOD DD ODODODODDODODDODDODODODDODODDODODODODODDODDODODDODOODDDDODODODODODODOODOO OO0

Saturday, February 10, 2024

Interslice Force Angle
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Stability Analysis of SW slope with micropile support

Slide Analysis Information

Sunday, February 11, 2024

Stability Analysis of SW slope with micropile

support

Design Standard

Selected Type:

Type
Permanent Actions: Unfavourable
Permanent Actions: Favourable
Variable Actions: Unfavourable
Variable Actions: Favourable
Effective cohesion
Coefficient of shearing resistance
Undrained strength
Weight density
Shear strength (other models)
Earth resistance
Tensile and plate strength
Shear strength
Compressive strength
Bond strength
Seismic Coefficient

Eurocode 7 - Design Approach 3
Partial Factor

1

1

1.3

0

1.25

1.25

1.4

1.25

= = = =
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Stability Analysis of SW slope with micropile support Sunday, February 11, 2024

Analysis Options

Slices Type: Vertical
Analysis Methods Used
Bishop simplified
Janbu corrected

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes

Create Interslice boundaries at intersections with water
tables and piezos:

Initial trial value of FS: 1
Steffensen Iteration: Yes

Yes
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Stability Analysis of SW slope with micropile support

Groundwater Analysis

Groundwater Method:

Pore Fluid Unit Weight [kN/m3]:
Use negative pore pressure cutoff:
Advanced Groundwater Method:

Water Surfaces
9.81

No

None

Sunday, February 11, 2024

4/17



Stability Analysis of SW slope with micropile support

Surface Options

Surface Type:
Search Method:
Radius Increment:
Composite Surfaces:
Reverse Curvature:
Minimum Elevation:
Minimum Depth:
Minimum Area:
Minimum Weight:

Circular

Grid Search

10

Enabled

Create Tension Crack
Not Defined

Not Defined

Not Defined

Not Defined

Sunday, February 11, 2024
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Stability Analysis of SW slope with micropile support Sunday, February 11, 2024

Loading

1 Distributed Load present
Distributed Load 1

Distribution: Constant

Magnitude [kPa]: 120

Orientation: Normal to boundary
Load Action: Variable
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Stability Analysis of SW slope with micropile support

Materials

S1
Color

Strength Type

Unsaturated Unit Weight [kN/m3]
Saturated Unit Weight [kN/m3]

Cohesion [kPa]

Friction Angle [deg]

Water Surface

Hu Value

Unsat. Shear Strength Phi b [deg]

Unsat. Shear Strength Air Entry Value [kPa]
wi

Color

Strength Type

Unit Weight [kN/m3]

Cohesion [kPa]

Cohesion Type

Water Surface

Ru Value

Unsat. Shear Strength Phi b [deg]

Unsat. Shear Strength Air Entry Value [kPa]
R1

Color

Strength Type

Unit Weight [kN/m3]

Cohesion [kPa]

Cohesion Type

Water Surface

Ru Value

Unsat. Shear Strength Phi b [deg]

Unsat. Shear Strength Air Entry Value [kPa]

[]

Mohr-Coulomb

16.2

18.3

8.1

37.5

Water Table
Automatically Calculated
0

0

Undrained
20.7

300
Constant
None

0

0

0

Undrained
22.8

300
Constant
None

0

0

0

Sunday, February 11, 2024
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Stability Analysis of SW slope with micropile support Sunday, February 11, 2024

Support

Support 1

Color .

Type RSPile

Force Application Passive (Method B)
Out-Of-Plane Spacing 2m

Apply Batter and Ground Slope Maodifiers Yes

Ground Slope and Batter Values Calculate from Slide2 model
Soil Displacement Type Maximum

Soil Displacement 25 mm
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Stability Analysis of SW slope with micropile support Sunday, February 11, 2024

Global Minimums
Method: bishop simplified

FS 0.932511
Center: 11.407, 1.547
Radius: 2.452
Left Slip Surface Endpoint: 9.504, 0.000
Right Slip Surface Endpoint: 10.000, -0.462
Left Slope Intercept: 9.504 0.000
Right Slope Intercept: 10.000 0.000
Resisting Moment: 78.8927 kN-m
Driving Moment: 84.6024 kN-m
Passive Support Moment: 11.3499 kN-m
Maximum Single Support Force: 5.6519 kN
Total Support Force: 5.6519 kN
Total Slice Area: 0.125083 m2
Surface Horizontal Width: 0.495884 m
Surface Average Height: 0.252242 m

Method: janbu corrected

FS 0.910115
Center: 11.407, 1.547
Radius: 2.452
Left Slip Surface Endpoint: 9.504, 0.000
Right Slip Surface Endpoint: 10.000, -0.462
Left Slope Intercept: 9.504 0.000
Right Slope Intercept: 10.000 0.000
Resisting Horizontal Force: 25.0617 kN
Driving Horizontal Force: 27.5369 kN
Passive Horizontal Support Force: 5.6519 kN
Maximum Single Support Force: 5.6519 kN
Total Support Force: 5.6519 kN
Total Slice Area: 0.125083 m2
Surface Horizontal Width: 0.495884 m
Surface Average Height: 0.252242 m
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Stability Analysis of SW slope with micropile support Sunday, February 11, 2024

Global Minimum Support Data
Method: bishop simplified

Number of Supports: 1
Support 1
Support Type: RSPile
Start(x,y) Length(m) - I“{‘r':)e ==y O“E::‘)'e SS Li(m) Lo(m)  Force (kN)
10, 0.25 5.25 0.711627 4.53837 0.711627 4.53837 5.6519

Method: janbu corrected

Number of Supports: 1
Support 1

Support Type: RSPile
Start (x,y) Length (m) "I"{’I":')e == "O“E::‘)'e SS  Li(m) Lo(m)  Force (kN)

10, 0.25 5.25 0.711627 4.53837 0.711627 4.53837 5.6519
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Stability Analysis of SW slope with micropile support Sunday, February 11, 2024

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 9261
Number of Invalid Surfaces: 0

Method: janbu corrected

Number of Valid Surfaces: 9251
Number of Invalid Surfaces: 10

Error Codes
Error Code -108 reported for 10 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of

extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
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Stability Analysis of SW slope with micropile support

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 0.932511

Slice
Number

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Width
[m]

0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8

Weight
[kN]

0.0010999
6

0.0032857

0.0054434
2

0.0075737
5

0.0096772
9

0.0117546
0.0138063
0.0158328
0.0178348
0.0198126
0.0217668
0.0236978
0.025606

0.0274919
0.0293559
0.0311983
0.0330196
0.0348201
0.0366002
0.0383602
0.0401005
0.0418213
0.043523

0.0452058
0.0468701
0.0485162
0.0501443
0.0517546
0.0533475

0.0549232

Angle of
Slice Base
[deg]

-50.7096
-50.345

-49.9832
-49.6241
-49.2676
-48.9137
-48.5622
482132
-47.8666
-47.5223
-47.1802
-46.8403
-46.5025
-46.1668
-45.8332
-45.5015
-45.1718
-44.844

44518

-44.1939
-43.8715
-43.5509
-43.2319
-42.9146
-42.599

-42.2849
-41.9724
-41.6614
-41.3519

-41.0439

Base
Material

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

Base
Cohesion
[kPa]

6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48
6.48

6.48

Base

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

Shear
Stress
[kPa]

60.7864
61.175

61.5596
61.9402
62.317

62.6901
63.0596
63.4256
63.7883
64.1478
64.504

64.8573
65.2075
65.5548
65.8994
66.2413
66.5804
66.9171
67.2512
67.5829
67.9123
68.2393
68.5641
68.8868
69.2073
69.5258
69.8424
70.1569
70.4695

59.9419

Shear
Strength
[kPa]

56.684

57.0464
57.405

57.7599
58.1113
58.4592
58.8038
59.1451
59.4833
59.8185
60.1507
60.4801
60.8067
61.1306
61.4519
61.7707
62.087

62.4009
62.7125
63.0218
63.329

63.6339
63.9368
64.2377
64.5366
64.8336
65.1288
65.4221
65.7136

55.8965

Base
Normal
Stress
[kPa]

81.8433
82.5521
83.2527
83.9457
84.6319
85.311

85.9835
86.6491
87.3079
87.9612
88.6079
89.2488
89.884

90.5135
91.1376
91.7569
92.3702
92.979

93.5827
94.182

94.7764
95.3659
95.9514
96.5329
97.1098
97.682

98.2513
98.8162
99.3767

83.4696

Pore
Pressure
[kPa]

0.0594249
0.177568
0.294196
0.409343
0.523043
0.635325
0.746222
0.85576
0.963968
1.07087
1.1765
1.28087
1.38401
1.48595
1.5867
1.68629
1.78473
1.88205
1.97827
2.0734
2.16746
2.26047
2.35245
2.44341
2.53337
2.62235
2.71035
2.79739
2.88349

2.96865

Sunday, February 11, 2024

Effective
Normal
Stress
[kPa]

81.7839
82.3746
82.9585
83.5363
84.1089
84.6756
85.2373
85.7934
86.3439
86.8903
87.4314
87.968
88.5
89.0276
89.5509
90.0706
90.5855
91.0969
91.6044
92.1086
92.609
93.1055
93.599
94.0895
94.5764
95.0597
95.541
96.0188
96.4932

80.501

Base
Vertical
Stress
[kPa]

156.135
156.356
156.573
156.787
156.999
157.209
157.416
157.62

157.821
158.021
158.218
158.412
158.604
158.794
158.982
159.168
159.351
159.533
159.712
159.889
160.065
160.238
160.409
160.579
160.747
160.912
161.077
161.239
161.399

135.657

Effective
Vertical
Stress
[kPa]

156.076
156.178
156.279
156.378
156.476
156.573
156.669
156.764
156.857
156.95

157.041
157.131
157.22

157.308
157.395
157.482
157.566
157.651
157.734
157.816
157.897
157.977
158.057
158.136
158.214
158.29

158.366
158.442
158.515

132.688
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Stability Analysis of SW slope with micropile support

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8

0.0564819

0.0580239

0.0595493

0.0610585

0.0625516

0.0640288

0.0654904

0.0669365

0.0683673

0.0697831

0.0711839

0.07257

0.0739415

0.0752987

0.0766417

0.0779705

0.0792855

0.0805867

0.0818744

0.0831485

-40.7373

-40.4321

-40.1283

-39.8259

-39.5248

-39.2249

-38.9264

-38.6291

-38.333

-38.0382

-37.7445

-37.452

-37.1606

-36.8703

-36.5811

-36.2931

-36.006

-35.72

-35.4351

-35.1511

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

5.54532

5.59734

5.64913

5.70072

5.75209

5.80325

5.85419

5.90493

5.95547

6.0058

6.05593

6.10585

6.15558

6.20512

6.25445

6.3036

6.35255

6.40132

6.44989

6.49828

5.17107

5.21958

5.26788

5.31598

5.36389

5.41159

5.4591

5.50642

5.55354

5.60047

5.64722

5.69378

5.74015

5.78634

5.83235

5.87818

5.92383

5.9693

6.0146

6.05972

0.920619

1.08299

1.24413

1.40405

1.56279

1.72036

1.87675

2.03199

2.18609

2.33907

2.49094

2.6417

2.79139

2.93999

3.08753

3.234

3.37944

3.52386

3.66725

3.80963

3.0529

3.13625

3.2187

3.30028

3.38098

3.46083

3.53983

3.61799

3.69533

3.77185

3.84757

3.92249

3.99662

4.06998

4.14257

42144

4.28547

4.35581

4.4254

4.49427

-2.13228

-2.05326

-1.97457

-1.89623

-1.81819

-1.74047

-1.66308

-1.586

-1.50924

-1.43278

-1.35663

-1.28079

-1.20523

-1.12999

-1.05504

-0.980397

-0.906027

-0.831953

-0.758154

-0.684644

5.69663

5.85211

6.00592

6.15808

6.30863

6.45758

6.60494

6.75075

6.89501

7.03776

7.179

7.31876

7.45705

7.59389

7.7293

7.86328

7.99586

8.12707

8.25689

8.38536

Sunday, February 11, 2024

2.64373
2.71586
2.78722
2.8578

2.92765
2.99675
3.06511
3.13276
3.19968
3.26591
3.33143
3.39627
3.46043
3.52391
3.58673
3.64888
3.71039
3.77126
3.83149

3.89109
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Stability Analysis of SW slope with micropile support

Global Minimum Query (janbu corrected) - Safety Factor: 0.910115

Slice Width
Number [m]

0.0099176

1
8
0.0099176

2
8
0.0099176

3
8
0.0099176

4
8
0.0099176

5
8
0.0099176

6
8
0.0099176

7
8
0.0099176

8
8
0.0099176

9
8

10 0.0099176
8

1 0.0099176
8

1 0.0099176
8

13 0.0099176
8

14 0.0099176
8

15 0.0099176
8

16 0.0099176
8

17 0.0099176
8

18 0.0099176
8

19 0.0099176
8

20 0.0099176
8

21 0.0099176
8

» 0.0099176
8

23 0.0099176
8

24 0.0099176
8

25 0.0099176
8

2% 0.0099176
8

27 0.0099176
8

28 0.0099176
8

29 0.0099176
8

30 0.0099176
8

3] 0.0099176
8

3 0.0099176
8

13 2,0099176

Weight
[kN]

0.0010999
6

0.0032857

0.0054434
2

0.0075737
5

0.0096772
9

0.0117546
0.0138063
0.0158328
0.0178348
0.0198126
0.0217668
0.0236978
0.025606

0.0274919
0.0293559
0.0311983
0.0330196
0.0348201
0.0366002
0.0383602
0.0401005
0.0418213
0.043523

0.0452058
0.0468701
0.0485162
0.0501443
0.0517546
0.0533475
0.0549232
0.0564819
0.0580239

0.0595493

Angle of
Slice Base

[deg]
-50.7096
-50.345
-49.9832
-49.6241
-49.2676
-48.9137
-48.5622
-48.2132
-47.8666
-47.5223
-47.1802
-46.8403
-46.5025
-46.1668
-45.8332
-45.5015
-45.1718
-44.844
-44.518
-44.1939
-43.8715
-43.5509
-43.2319
-42.9146
-42.599
-42.2849
-41.9724
-41.6614
-41.3519
-41.0439
-40.7373
-40.4321

-40.1283

Material

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

Base
Cohesion
[kPa]

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

Base

Friction

Angle
[deg]

31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442
31.5442

31.5442

Shear
Stress
[kPa]

61.149

61.5479
61.9428
62.3338
62.721

63.1043
63.4842
63.8605
64.2334
64.6032
64.9697
65.3332
65.6937
66.0512
66.406

66.7582
67.1076
67.4543
67.7988
68.1406
68.4802
68.8176
69.1526
69.4854
69.8162
70.1449
70.4716
70.7963
71.1193
60.5007
5.59759
5.65067

5.70354

Shear
Strength
[kPa]

55.6526
56.0157
56.3751
56.7309
57.0833
57.4322
57.7779
58.1204
58.4598
58.7963
59.1299
59.4607
59.7888
60.1142
60.4371
60.7576
61.0756
61.3912
61.7047
62.0158
62.3249
62.6319
62.9368
63.2397
63.5408
63.8399
64.1373
64.4328
64.7267
55.0626
5.09445
5.14276

5.19088

Base
Normal
Stress
[kPa]

80.1634
80.8727
81.5747
82.2696
82.9575
83.6378
84.312
84.9795
85.6405
86.2957
86.9446
87.588
88.2259
88.8578
89.4845
90.106
90.7225
91.334
91.9413
92.5431
93.1402
93.7334
94.322
94.9068
95.4873
96.0633
96.6359
97.2042
97.7691
82.1114
0.795804
0.957854

1.11869

Pore
Pressure
[kPa]

0.0594249
0.177568
0.294196
0.409343
0.523043
0.635325
0.746222
0.85576
0.963968
1.07087
1.1765
1.28087
1.38401
1.48595
1.5867
1.68629
1.78473
1.88205
1.97827
2.0734
2.16746
2.26047
2.35245
2.44341
2.53337
2.62235
2.71035
2.79739
2.88349
2.96865
3.0529
3.13625

3.2187

Sunday, February 11, 2024

Effective
Normal
Stress
[kPa]

80.104
80.6951
81.2805
81.8603
82.4344
83.0024
83.5657
84.1237
84.6765
85.2248
85.7681
86.3071
86.8419
87.3719
87.8978
88.4197
88.9378
89.4519
89.963
90.4697
90.9727
91.4729
91.9695
92.4634
92.9539
93.441
93.9255
94.4068
94.8856
79.1428
-2.2571
-2.1784

-2.10001

Base
Vertical
Stress
[kPa]

154.898
155.126
155.351
155.574
155.794
156.01

156.225
156.437
156.646
156.853
157.057
157.259
157.459
157.656
157.85

158.043
158.234
158.422
158.609
158.793
158.975
159.155
159.333
159.51

159.684
159.856
160.027
160.196
160.363
134.785
5.61684
5.77242

5.92635

Effective
Vertical
Stress
[kPa]

154.839
154.949
155.057
155.165
155.271
155.375
155.479
155.581
155.682
155.782
155.88

155.978
156.075
156.17

156.264
156.357
156.449
156.54

156.631
156.719
156.807
156.895
156.981
157.066
157.151
157.234
157.317
157.399
157.48

131.817
2.56394
2.63617

2.70765
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Stability Analysis of SW slope with micropile support

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8
0.0099176
8

0.0610585

0.0625516

0.0640288

0.0654904

0.0669365

0.0683673

0.0697831

0.0711839

0.07257

0.0739415

0.0752987

0.0766417

0.0779705

0.0792855

0.0805867

0.0818744

0.0831485

-39.8259

-39.5248

-39.2249

-38.9264

-38.6291

-38.333

-38.0382

-37.7445

-37.452

-37.1606

-36.8703

-36.5811

-36.2931

-36.006

-35.72

-35.4351

-35.1511

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

S1

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

6.48

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

31.5442

5.75621

5.80866

5.8609

5.91295

5.96477

6.01642

6.06785

6.11909

6.17013

6.22099

6.27165

6.32212

6.3724

6.42249

6.4724

6.52213

6.57168

5.23881

5.28655

5.33409

5.38146

5.42863

5.47563

5.52244

5.56908

5.61553

5.66181

5.70792

5.75385

5.79962

5.84521

5.89063

5.93589

5.98098

1.27834

1.4368

1.59411

1.75026

1.90528

2.05917

2.21196

2.36364

2.51425

2.66377

2.81224

2.95965

3.10603

3.25137

3.39571

3.53903

3.68135

3.30028

3.38098

3.46083

3.53983

3.61799

3.69533

3.77185

3.84757

3.92249

3.99662

4.06998

4.14257

42144

4.28547

4.35581

4.4254

4.49427

-2.02194  6.07863

-1.94418  6.22931

-1.86672  6.37839

-1.78957  6.52591

-1.71271  6.67185

-1.63616  6.81628

-1.55989  6.9592

-1.48393  7.1006

-1.40824  7.24054

-1.33285  7.37901

-1.25774  17.51605

-1.18292  7.65164

-1.10837  7.78583

-1.0341 7.91862

-0.960099 8.05004

-0.886371 8.18008

-0.812916 8.30877

Sunday, February 11, 2024

2.77835
2.84833
2.91756
2.98608
3.05386
3.12095
3.18735
3.25303
3.31805
3.38239
3.44607
3.50907
3.57143
3.63315
3.69423
3.75468

3.8145
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Stability Analysis of SW slope with micropile support

O 00 9N kW=

[E—
—_ o

OB AR DA DA BRD DR WOWLLOWDLOWOWLLOWLWINDRNNNMNRNNNRN = = —— o =
S S0 XV LELRNESOXANGOEIRL -SSR ATREDON—~S00A N & W R

Interslice Data

Global Minimum Query (bishop simplified) - Safety Factor: 0.932511

Slice Number

X coordinate [m]

9.50412
9.51403
9.52395
9.53387
9.54379
9.5537
9.56362
9.57354
9.58346
9.59338
9.60329
9.61321
9.62313
9.63305
9.64296
9.65288
9.6628
9.67272
9.68263
9.69255
9.70247
9.71239
9.72231
9.73222
9.74214
9.75206
9.76198
9.77189
9.78181
9.79173
9.80165
9.81156
9.82148
9.8314
9.84132
9.85123
9.86115
9.87107
9.88099
9.89091
9.90082
9.91074
9.92066
9.93058
9.94049
9.95041
9.96033
9.97025
9.98016
9.99008
10

Y coordinate - Bottom

0
-0.0121212
-0.0240862
-0.0358985
-0.0475617
-0.0590789
-0.0704532
-0.0816877
-0.0927851
-0.103748
-0.11458
-0.125283
-0.135859
-0.146311
-0.156641
-0.166851
-0.176944
-0.186921
-0.196785
-0.206537
-0.21618
-0.225714
-0.235143
-0.244466
-0.253687
-0.262807
-0.271826
-0.280748
-0.289572
-0.298301
-0.306935
-0.315477
-0.323927
-0.332287
-0.340558
-0.348741
-0.356837
-0.364847
-0.372772
-0.380614
-0.388373
-0.396051
-0.403647
-0.411165
-0.418603
-0.425963
-0.433247
-0.440454
-0.447586
-0.454643
-0.461627

[m]

Interslice Normal Force

0
0.389373
0.770589
1.14367
1.50864
1.86553
2.21435
2.55512
2.88788
3.21263
3.52941
3.83822
4.13911
4.43208
4.71715
4.99434
5.26368
5.52518
5.77886
6.02474
6.26284
6.49317
6.71575
6.9306
7.13773
7.33717
7.52891
7.71299
7.88941
8.05819
8.18463
8.13751
8.09117
8.04556
8.00066
7.95641
7.91281
7.8698
7.82736
7.78546
7.74406
7.70314
7.66268
7.62263
7.58298
7.5437
7.50475
7.46613
7.42779
7.38973
0

[kN]

(= e e = e e e e = e e = = e e - e e == Re e e e e e = Re e e e e == Nee e e e e e e - e e e N e = =)

Sunday, February 11, 2024

Interslice Shear Force
[KN]

(= e e = e e e e = e e - = e e = e e == Re el e e = e e e - = == e i e - N e e = = e e N e e e N e N = =l )

Interslice Force Angle

[deg]
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Stability Analysis of SW slope with micropile support

Global Minimum Query (janbu corrected) - Safety Factor: 0.910115

Slice Number

O 00 9N W=

DB BB DR BB A DDLU LWL LWL LWL R NN — — o
2SO0V UE LN, AARNR RO SO AIARGEORN~S0X0an b B0~ O

X coordinate [m]

9.50412
9.51403
9.52395
9.53387
9.54379
9.5537
9.56362
9.57354
9.58346
9.59338
9.60329
9.61321
9.62313
9.63305
9.64296
9.65288
9.6628
9.67272
9.68263
9.69255
9.70247
9.71239
9.72231
9.73222
9.74214
9.75206
9.76198
9.77189
9.78181
9.79173
9.80165
9.81156
9.82148
9.8314
9.84132
9.85123
9.86115
9.87107
9.88099
9.89091
9.90082
9.91074
9.92066
9.93058
9.94049
9.95041
9.96033
9.97025
9.98016
9.99008
10

Y coordinate - Bottom

0
-0.0121212
-0.0240862
-0.0358985
-0.0475617
-0.0590789
-0.0704532
-0.0816877
-0.0927851
-0.103748
-0.11458
-0.125283
-0.135859
-0.146311
-0.156641
-0.166851
-0.176944
-0.186921
-0.196785
-0.206537
-0.21618
-0.225714
-0.235143
-0.244466
-0.253687
-0.262807
-0.271826
-0.280748
-0.289572
-0.298301
-0.306935
-0.315477
-0.323927
-0.332287
-0.340558
-0.348741
-0.356837
-0.364847
-0.372772
-0.380614
-0.388373
-0.396051
-0.403647
-0.411165
-0.418603
-0.425963
-0.433247
-0.440454
-0.447586
-0.454643
-0.461627

Interslice Normal Force

0
0.355373
0.702699
1.04199
1.37328
1.69657
2.0119
2.31926
2.6187
2.91021
3.19383
3.46957
3.73745
3.99748
4.24968
4.49407
4.73067
4.95948
5.18054
5.39385
5.59943
5.79729
5.98745
6.16992
6.34472
6.51186
6.67135
6.82321
6.96745
7.10408
7.20331
7.1537
7.10484
7.05671
7.00927
6.96248
6.91631
6.87074
6.82572
6.78123
6.73724
6.69372
6.65063
6.60796
6.56566
6.52373
6.48213
6.44083
6.39982
6.35906
0

SO DD DD DD DD DD DD DD ODODODODDODDODODODODODDODODODDODODODODODDODDODOODDODOODDDDODDODODODODOODOOC OO O

Interslice Shear Force

SO DD DD DD DD DD DD ODODODOD DD ODODODODDODODDODDODODODDODODDODODODODODDODDODODDODOODDDDODODODODODODOODOO OO0

Sunday, February 11, 2024

Interslice Force Angle
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RSPile Analysis Information

W130X24 diameter 250mm

Soil Layers

Layer Name Color Layer Type Thickness [m]
Silt (Cemented C -
51 L] Phi Coil) 4.2
w1 [] Weak Rock 7.2
Strong Rock (Vuggy
R1 . Limestone) 3.6

-

—-4.2

I]_-“I4
—-15m

Top Elevation [m]
0

-4.2
-11.4




W130X24 diameter 250mm

Soil Properties
S1

Sunday, February 11, 2024

Property Value
Name S1
Color D
Soil Type Silt (Cemented C - Phi Coil)
Unit Weight (kN/m3) 16.2
Sat. Unit Weight (kN/m3) 18.3
W1
Property Value
Name w1
Color []
Soil Type Weak Rock
Unit Weight (kN/m3) 18.5
Sat. Unit Weight (kN/m3) 20.7
R1
Property Value
Name R1
Color .
Soil Type Strong Rock (Vuggy Limestone)
Unit Weight (kN/m3) 20.4
Sat. Unit Weight (kN/m3) 22.8

2/5



W130X24 diameter 250mm Sunday, February 11, 2024

Pile Section Properties

Pile Section 1

Property Value
Name Pile Section 1
Color .
Pile Type Reinforced Concrete
Pile Cross Section Circular
Diameter (m) 0.25
Compressive Strength (kPa) 34000
g i e i
250mm
Y T
Wi 3024
I-Beam
Name W130x24
Steel Type Canadian
Depth (mm) 127
Width (mm) 127

3/5



W130X24 diameter 250mm Sunday, February 11, 2024

Pile Types
Pile Type 1
Property Value
Name Pile Type 1
Color
Pile Head Elevation (m) 0.000000
Cross Section Type Uniform
Ground Slope Angle (°) 0.000000
Rotation Angle (°) 0.000000
Alpha Angle (°) 0.000000
Beta Angle (°) 90.000000
Total Length 9
Section Property Colour Length Top Elevation
Pile Section 1 . 9.000000 0.000000

—na

4/5



W130X24 diameter 250mm Sunday, February 11, 2024

Pile Settings

Pilel
General
Type Pile Type 1
Location 0,0
Elevation (m) 0
Length (m) 9
Orientation
Ground Slope Angle (°) 0
Alpha Angle (°) 0
Beta Angle (°) 90
Rotation Angle (°) 0
Soil Displacement (mm) 15
Sliding Depth (m) 4.2
Advanced Analysis
Soil Resistance Graph On
Maximum Allowable Displacement (mm) 15
Number of Intervals 20

5/5



RSPile Analysis Information

W100X19 diameter 180mm

Soil Layers

Layer Name Color Layer Type Thickness [m]
Silt (Cemented C -
51 L] Phi Coil) 4.2
w1 [] Weak Rock 7.2
Strong Rock (Vuggy
R1 . Limestone) 3.6

-

—-4.z

I]_-“I4
—-15m

Top Elevation [m]
0

-4.2
-11.4




W100X19 diameter 180mm

Soil Properties
S1

Sunday, February 11, 2024

Property Value
Name S1
Color D
Soil Type Silt (Cemented C - Phi Coil)
Unit Weight (kN/m3) 16.2
Sat. Unit Weight (kN/m3) 18.3
W1
Property Value
Name w1
Color []
Soil Type Weak Rock
Unit Weight (kN/m3) 18.5
Sat. Unit Weight (kN/m3) 20.7
R1
Property Value
Name R1
Color .
Soil Type Strong Rock (Vuggy Limestone)
Unit Weight (kN/m3) 20.4
Sat. Unit Weight (kN/m3) 22.8

2/5



W100X19 diameter 180mm Sunday, February 11, 2024

Pile Section Properties

Pile Section 1

Property Value
Name Pile Section 1
Color .
Pile Type Reinforced Concrete
Pile Cross Section Circular
Diameter (m) 0.18
Compressive Strength (kPa) 34000

180

WiDdx19

I-Beam
Name W100x19
Steel Type Canadian
Depth (mm) 106
Width (mm) 103

3/5



W100X19 diameter 180mm Sunday, February 11, 2024

Pile Types
Pile Type 1
Property Value
Name Pile Type 1
Color
Pile Head Elevation (m) 0.000000
Cross Section Type Uniform
Ground Slope Angle (°) 0.000000
Rotation Angle (°) 0.000000
Alpha Angle (°) 0.000000
Beta Angle (°) 90.000000
Total Length 9
Section Property Colour Length Top Elevation
Pile Section 1 . 9.000000 0.000000

—na

4/5



W100X19 diameter 180mm Sunday, February 11, 2024

Pile Settings

Pilel
General
Type Pile Type 1
Location 0,0
Elevation (m) 0
Length (m) 9
Orientation
Ground Slope Angle (°) 0
Alpha Angle (°) 0
Beta Angle (°) 90
Rotation Angle (°) 0
Soil Displacement (mm) 15
Sliding Depth (m) 4.2
Advanced Analysis
Soil Resistance Graph On
Maximum Allowable Displacement (mm) 15
Number of Intervals 20

5/5



RSPile Analysis Information

W150X24 diameter 250mm

Soil Layers

Layer Name Color Layer Type Thickness [m]
Silt (Cemented C -
51 L] Phi Coil) 4.2
w1 [] Weak Rock 7.2
Strong Rock (Vuggy
R1 . Limestone) 3.6

-

—-4.2

I]_-“I4
—-15m

Top Elevation [m]
0

-4.2
-11.4




W150X24 diameter 250mm

Soil Properties
S1

Sunday, February 11, 2024

Property Value
Name S1
Color D
Soil Type Silt (Cemented C - Phi Coil)
Unit Weight (kN/m3) 16.2
Sat. Unit Weight (kN/m3) 18.3
W1
Property Value
Name w1
Color []
Soil Type Weak Rock
Unit Weight (kN/m3) 18.5
Sat. Unit Weight (kN/m3) 20.7
R1
Property Value
Name R1
Color .
Soil Type Strong Rock (Vuggy Limestone)
Unit Weight (kN/m3) 20.4
Sat. Unit Weight (kN/m3) 22.8

2/5



W150X24 diameter 250mm Sunday, February 11, 2024

Pile Section Properties

Pile Section 1

Property Value
Name Pile Section 1
Color .
Pile Type Reinforced Concrete
Pile Cross Section Circular
Diameter (m) 0.25
Compressive Strength (kPa) 34000
g i e i
250mm
Y .=
Wil 5024
I-Beam
Name W150x24
Steel Type Canadian
Depth (mm) 160
Width (mm) 102

3/5



W150X24 diameter 250mm Sunday, February 11, 2024

Pile Types
Pile Type 1
Property Value
Name Pile Type 1
Color
Pile Head Elevation (m) 0.000000
Cross Section Type Uniform
Ground Slope Angle (°) 0.000000
Rotation Angle (°) 0.000000
Alpha Angle (°) 0.000000
Beta Angle (°) 90.000000
Total Length 9
Section Property Colour Length Top Elevation
Pile Section 1 . 9.000000 0.000000

—na

4/5



W150X24 diameter 250mm Sunday, February 11, 2024

Pile Settings

Pilel
General
Type Pile Type 1
Location 0,0
Elevation (m) 0
Length (m) 9
Orientation
Ground Slope Angle (°) 0
Alpha Angle (°) 0
Beta Angle (°) 90
Rotation Angle (°) 0
Soil Displacement (mm) 15
Sliding Depth (m) 4.2
Advanced Analysis
Soil Resistance Graph On
Maximum Allowable Displacement (mm) 15
Number of Intervals 20

5/5



RSPile Analysis Information

W150X22 diameter 250mm

Soil Layers

Layer Name Color Layer Type Thickness [m]
Silt (Cemented C -
51 L] Phi Coil) 4.2
w1 [] Weak Rock 7.2
Strong Rock (Vuggy
R1 . Limestone) 3.6

-

—-4.z

I]_-“I4
—-15m

Top Elevation [m]
0

-4.2
-11.4




W150X22 diameter 250mm

Soil Properties
S1

Sunday, February 11, 2024

Property Value
Name S1
Color D
Soil Type Silt (Cemented C - Phi Coil)
Unit Weight (kN/m3) 16.2
Sat. Unit Weight (kN/m3) 18.3
W1
Property Value
Name w1
Color []
Soil Type Weak Rock
Unit Weight (kN/m3) 18.5
Sat. Unit Weight (kN/m3) 20.7
R1
Property Value
Name R1
Color .
Soil Type Strong Rock (Vuggy Limestone)
Unit Weight (kN/m3) 20.4
Sat. Unit Weight (kN/m3) 22.8

2/5



W150X22 diameter 250mm

Pile Section Properties

Pile Section 1

Sunday, February 11, 2024

Name
Color
Pile Type

Diameter (m)

Pile Cross Section

W0 rmim

Property

Compressive Strength (kPa)

Pile Section 1

Reinforced Concrete
Circular

0.25

34000

I-Beam
Name W150x22
Steel Type Canadian
Depth (mm) 152
Width (mm) 152

Value

3/5



W150X22 diameter 250mm Sunday, February 11, 2024

Pile Types
Pile Type 1
Property Value
Name Pile Type 1
Color
Pile Head Elevation (m) 0.000000
Cross Section Type Uniform
Ground Slope Angle (°) 0.000000
Rotation Angle (°) 0.000000
Alpha Angle (°) 0.000000
Beta Angle (°) 90.000000
Total Length 9
Section Property Colour Length Top Elevation
Pile Section 1 . 9.000000 0.000000

—na

4/5



W150X22 diameter 250mm Sunday, February 11, 2024

Pile Settings

Pilel
General
Type Pile Type 1
Location 0,0
Elevation (m) 0
Length (m) 9
Orientation
Ground Slope Angle (°) 0
Alpha Angle (°) 0
Beta Angle (°) 90
Rotation Angle (°) 0
Soil Displacement (mm) 15
Sliding Depth (m) 4.2
Advanced Analysis
Soil Resistance Graph On
Maximum Allowable Displacement (mm) 15
Number of Intervals 20

5/5



RSPile Analysis Information

W100X19 diameter 250mm

Soil Layers

Layer Name Color Layer Type Thickness [m]
Silt (Cemented C -
51 L] Phi Coil) 4.2
w1 [] Weak Rock 7.2
Strong Rock (Vuggy
R1 . Limestone) 3.6

-

—-4.z

I]_-“I4
—-15m

Top Elevation [m]
0

-4.2
-11.4




W100X19 diameter 250mm

Soil Properties
S1

Sunday, February 11, 2024

Property Value
Name S1
Color D
Soil Type Silt (Cemented C - Phi Coil)
Unit Weight (kN/m3) 16.2
Sat. Unit Weight (kN/m3) 18.3
W1
Property Value
Name w1
Color []
Soil Type Weak Rock
Unit Weight (kN/m3) 18.5
Sat. Unit Weight (kN/m3) 20.7
R1
Property Value
Name R1
Color .
Soil Type Strong Rock (Vuggy Limestone)
Unit Weight (kN/m3) 20.4
Sat. Unit Weight (kN/m3) 22.8

2/5



W100X19 diameter 250mm Sunday, February 11, 2024

Pile Section Properties

Pile Section 1

Property Value
Name Pile Section 1
Color .
Pile Type Reinforced Concrete
Pile Cross Section Circular
Diameter (m) 0.25
Compressive Strength (kPa) 34000
g i e i
250mm
Y T
W1lDDx19
I-Beam
Name W100x19
Steel Type Canadian
Depth (mm) 106
Width (mm) 103

3/5



W100X19 diameter 250mm Sunday, February 11, 2024

Pile Types
Pile Type 1
Property Value
Name Pile Type 1
Color
Pile Head Elevation (m) 0.000000
Cross Section Type Uniform
Ground Slope Angle (°) 0.000000
Rotation Angle (°) 0.000000
Alpha Angle (°) 0.000000
Beta Angle (°) 90.000000
Total Length 9
Section Property Colour Length Top Elevation
Pile Section 1 . 9.000000 0.000000

—na

4/5



W100X19 diameter 250mm Sunday, February 11, 2024

Pile Settings

Pilel
General
Type Pile Type 1
Location 0,0
Elevation (m) 0
Length (m) 9
Orientation
Ground Slope Angle (°) 0
Alpha Angle (°) 0
Beta Angle (°) 90
Rotation Angle (°) 0
Soil Displacement (mm) 15
Sliding Depth (m) 4.2
Advanced Analysis
Soil Resistance Graph On
Maximum Allowable Displacement (mm) 15
Number of Intervals 20

5/5



RSPile Analysis Information

S150X26 diameter 250mm

Soil Layers

Layer Name Color Layer Type Thickness [m]
Silt (Cemented C -
51 L] Phi Coil) 4.2
w1 [] Weak Rock 7.2
Strong Rock (Vuggy
R1 . Limestone) 3.6

-

—-4.2

[I_-“I4
—-15m

Top Elevation [m]
0

-4.2
-11.4




S150X26 diameter 250mm

Soil Properties
S1

Sunday, February 11, 2024

Property Value
Name S1
Color D
Soil Type Silt (Cemented C - Phi Coil)
Unit Weight (kN/m3) 16.2
Sat. Unit Weight (kN/m3) 18.3
W1
Property Value
Name w1
Color []
Soil Type Weak Rock
Unit Weight (kN/m3) 18.5
Sat. Unit Weight (kN/m3) 20.7
R1
Property Value
Name R1
Color .
Soil Type Strong Rock (Vuggy Limestone)
Unit Weight (kN/m3) 20.4
Sat. Unit Weight (kN/m3) 22.8

2/5



S150X26 diameter 250mm Sunday, February 11, 2024

Pile Section Properties

Pile Section 1

Property Value

Name Pile Section 1
Color .
Pile Type Reinforced Concrete
Pile Cross Section Circular
Diameter (m) 0.25
Compressive Strength (kPa) 34000

g i e i

250mm
Y .=
I-Beam

Name S150x26
Steel Type Canadian
Depth (mm) 152
Width (mm) 91

3/5



S150X26 diameter 250mm Sunday, February 11, 2024

Pile Types
Pile Type 1
Property Value
Name Pile Type 1
Color
Pile Head Elevation (m) 0.000000
Cross Section Type Uniform
Ground Slope Angle (°) 0.000000
Rotation Angle (°) 0.000000
Alpha Angle (°) 0.000000
Beta Angle (°) 90.000000
Total Length 9
Section Property Colour Length Top Elevation
Pile Section 1 . 9.000000 0.000000

—na

4/5



S150X26 diameter 250mm Sunday, February 11, 2024

Pile Settings

Pilel
General
Type Pile Type 1
Location 0,0
Elevation (m) 0
Length (m) 9
Orientation
Ground Slope Angle (°) 0
Alpha Angle (°) 0
Beta Angle (°) 90
Rotation Angle (°) 0
Soil Displacement (mm) 15
Sliding Depth (m) 4.2
Advanced Analysis
Soil Resistance Graph On
Maximum Allowable Displacement (mm) 15
Number of Intervals 20

5/5



RSPile Analysis Information

S130X15 diameter 250mm

Soil Layers

Layer Name Color Layer Type Thickness [m]
Silt (Cemented C -
51 L] Phi Coil) 4.2
w1 [] Weak Rock 7.2
Strong Rock (Vuggy
R1 . Limestone) 3.6

-

—-4.2

[I_-“I4
—-15m

Top Elevation [m]
0

-4.2
-11.4




S130X15 diameter 250mm

Soil Properties
S1

Sunday, February 11, 2024

Property Value
Name S1
Color D
Soil Type Silt (Cemented C - Phi Coil)
Unit Weight (kN/m3) 16.2
Sat. Unit Weight (kN/m3) 18.3
W1
Property Value
Name w1
Color []
Soil Type Weak Rock
Unit Weight (kN/m3) 18.5
Sat. Unit Weight (kN/m3) 20.7
R1
Property Value
Name R1
Color .
Soil Type Strong Rock (Vuggy Limestone)
Unit Weight (kN/m3) 20.4
Sat. Unit Weight (kN/m3) 22.8

2/5



S130X15 diameter 250mm Sunday, February 11, 2024

Pile Section Properties

Pile Section 1

Property Value

Name Pile Section 1
Color .
Pile Type Reinforced Concrete
Pile Cross Section Circular
Diameter (m) 0.25
Compressive Strength (kPa) 34000

g i e i

250mm
Y T
I-Beam

Name S130x15
Steel Type Canadian
Depth (mm) 127
Width (mm) 76

3/5



S130X15 diameter 250mm Sunday, February 11, 2024

Pile Types
Pile Type 1
Property Value
Name Pile Type 1
Color
Pile Head Elevation (m) 0.000000
Cross Section Type Uniform
Ground Slope Angle (°) 0.000000
Rotation Angle (°) 0.000000
Alpha Angle (°) 0.000000
Beta Angle (°) 90.000000
Total Length 9
Section Property Colour Length Top Elevation
Pile Section 1 . 9.000000 0.000000

—na

4/5



S130X15 diameter 250mm Sunday, February 11, 2024

Pile Settings

Pilel
General
Type Pile Type 1
Location 0,0
Elevation (m) 0
Length (m) 9
Orientation
Ground Slope Angle (°) 0
Alpha Angle (°) 0
Beta Angle (°) 90
Rotation Angle (°) 0
Soil Displacement (mm) 15
Sliding Depth (m) 4.2
Advanced Analysis
Soil Resistance Graph On
Maximum Allowable Displacement (mm) 15
Number of Intervals 20

5/5



RSPile Analysis Information

S130X15 diameter 180mm

Soil Layers

Layer Name Color Layer Type Thickness [m]
Silt (Cemented C -
51 L] Phi Coil) 4.2
w1 [] Weak Rock 7.2
Strong Rock (Vuggy
R1 . Limestone) 3.6

-

—-4.2

[I_-“I4
—-15m

Top Elevation [m]
0

-4.2
-11.4




S130X15 diameter 180mm

Soil Properties
S1

Sunday, February 11, 2024

Property Value
Name S1
Color D
Soil Type Silt (Cemented C - Phi Coil)
Unit Weight (kN/m3) 16.2
Sat. Unit Weight (kN/m3) 18.3
W1
Property Value
Name w1
Color []
Soil Type Weak Rock
Unit Weight (kN/m3) 18.5
Sat. Unit Weight (kN/m3) 20.7
R1
Property Value
Name R1
Color .
Soil Type Strong Rock (Vuggy Limestone)
Unit Weight (kN/m3) 20.4
Sat. Unit Weight (kN/m3) 22.8

2/5



S130X15 diameter 180mm

Pile Section Properties

Pile Section 1

Sunday, February 11, 2024

Name
Color
Pile Type

Diameter (m)

Pile Cross Section

180

Property

Compressive Strength (kPa)

Pile Section 1

Reinforced Concrete
Circular

0.18

34000

I-Beam
Name S130x15
Steel Type Canadian
Depth (mm) 127
Width (mm) 76

Value

3/5



S130X15 diameter 180mm Sunday, February 11, 2024

Pile Types
Pile Type 1
Property Value
Name Pile Type 1
Color
Pile Head Elevation (m) 0.000000
Cross Section Type Uniform
Ground Slope Angle (°) 0.000000
Rotation Angle (°) 0.000000
Alpha Angle (°) 0.000000
Beta Angle (°) 90.000000
Total Length 9
Section Property Colour Length Top Elevation
Pile Section 1 . 9.000000 0.000000

—na

4/5



S130X15 diameter 180mm Sunday, February 11, 2024

Pile Settings

Pilel
General
Type Pile Type 1
Location 0,0
Elevation (m) 0
Length (m) 9
Orientation
Ground Slope Angle (°) 0
Alpha Angle (°) 0
Beta Angle (°) 90
Rotation Angle (°) 0
Soil Displacement (mm) 15
Sliding Depth (m) 4.2
Advanced Analysis
Soil Resistance Graph On
Maximum Allowable Displacement (mm) 15
Number of Intervals 20

5/5
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