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NEPINAHWH

To Aoylopko MNemepacpévwy Etolyeiwv PLAXIS xpnolpomoleitol eupUtato 0€ SUVAULKEG
VEWTEXVIKEG AVAAUOELG KL TO KATAOTATIKO Ttpocopoiwpa Hardening Soil small eivat pia and
TIC SNUODIAECTEPEC ETUAOYEG YLO TNV TIPOCHOoiwoN TNG e6adLKAG oL UNePLdOPAG. EMUTTAEOY,
ta npooopolwpata UBC Sand kat PM4 Sand éxouv avamtuyBel pe okomo tnv povtelonoion
Tou datvopévou TG edadLkng peuoTtonoinong.H SUTAWLATLKY Epyacia EMLKEVIPWVETAL OE
OUTA TO TPlO TTPOCOUOLWHATA KOL ETILXELPEL VO CUYKPIVEL TNV CUUTEPLDOPA TOUG UTIO
Suvapikn dpoption. H olykplon yivetal oe Enpéc edadikéc cuvBNKeS, WoTe va anmopovwbolv
TO XAPAKTNPLOTIKA TTOU SLEMOUV TNV SUVOLLKT AIOKPLON TWV MPOCOUOLWHATWY, XWpPLg va
oupBaivel edadikr peuotomnoion, n onoia Ba KATACTOUOE TO AMOTEAECUATA LN CUYKPLoLUAL.

H épeuva xwpliletal os t€ooeplg opadeg avalloewv. H mpwtn e€etdlel tnv TadTIoN TWV
QTMOTEAECUATWY TOU AoYLopkoU PLAXIS yLa eAaoTiko €8¢ oG e TIG AVAAUTLKESG ETUAUCELS
SlaBéalpeg otnv BLpAloypadia oe doption pe Statuntikad n Stapnkn kopota. Enetta, apou
OL TOPAUETPOL TWV TPLWV PoVTEAWV BabuovounBouv kataAAnAwc, akohouBei n oclykplon
NG AMOKPLONG TWV TPLWV TIPOCOUOLWHUATWY O€ TepimTwon nuttovodeldolg. H ouykplon
eTuxelpeltal og 6poug cuvteheotr) edadlkng evioxuong kot Bpoyxou andoPeonc. H tpitn
QavAAUCN CUYKPIVEL TA TPLO TTPOCOUOLWLATO UTIO TNV GOPTLON TPLWV TIPOYLATIKWY CELOULKWV
TIEPLOTATIKWY., OTIOU TIEPA TWV TIPONYOUUEVWV OpwV, N oLYKPLON €EETATEL Kot TLG SLadopES
TIOU CUVAVTOVTAL oTa Ppacpata anokplong. TEAog, pia TANBwpa MpayHaTIKWY ESADLKWY
TIEPLOTATIKWY €POPUOLETAL WG HOPTLOELC KAl TA GACHOTO OTTOKPLONG UTtoAoyilovTal yla
KABe mpooopoiwpa Kal KABe meplotatiko. Ta ddaopata teibovtal U6 oUYKPLON LE TO
avtioTolo Ao TToU TIPOTELVEL O AVTLOELOWLKOC KAVOVLOUOG.

H epyaoia e€ayel cupmepAaopata yLo TV amOKPLon TWV TPLWYV TIPOCOUOLWUATWY O
Suvaulkn $option Kol cuyKpivel Ta KUPLO XOPAKTNPLOTIKA TTou Thv KaBopilouv. Eniong,
avayvwpliletal ava neplntwon To mpocopoiwpa mou odnyel oto SuoxepEaTtepo oevaplo
oxeblaopou, kat Ldlaitepa oTnV MEPIMTWON AVAAUGNG TIPOYUATIKWY CELTULKWV
TIEPLOTATIKWV.



ABSTRACT

The Finite Element Method software PLAXIS is widely used in dynamic geotechnical analyses
and the Hardening Soil small constitutive model is one of the most popular choices for
modelling soil behavior. Also, models like UBC Sand and PM4 Sand have been developed
with the goals of modelling the phenomenon of soil liquefaction. This thesis focuses on
these three models and compares their behavior under dynamic loading. The comparison
takes place in dry soil conditions, so that the features that dictate the models’ dynamic
response can be isolated. Otherwise, soil liquefaction would be possible, and the results of
the models would not be comparable.

This research takes part in four analyses sets. The first one examines the alikeness of the
results of PLAXIS for elastic soil analysis to the available analytical solutions under dynamic
loading with shear and compressive waves. Then, after calibrating the input parameters of
the three constitutive models, their results are compared in the case of a dynamic sinusoidal
loading. This comparison is being performed in terms of the soil amplification factor and
damping loop. The third analysis compares the three constitutive models under loading with
three real seismic events, where additionally to the previous terms, the comparison also
focuses on the response spectrum. Finally, a plethora of real seismic events are supplied as
loading scenarios in the analysis and the response spectrum of every model is calculated for
each case. The spectra are put under comparison with the response spectrum advised by the
seismic design standards.

This thesis draws conclusions on the response of the three constitutive models under
dynamic loading and compares the main traits that dictate their dynamic behavior.
Moreover, the constitutive model that leads to the worst-case design scenario is identified,
which is even more important in the case of analyzing real seismic events.



