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Naslov predavanja: Computational modeling of soil structure interaction in heat exchanger piles

Heat exchanger piles (HEP) are deep foundations with dual role. They transfer loads from a superstructure to subsurface while enabling exchange of thermal energy between the superstructure and subsurface. Use of these piles is economically effective because it requires only minor modifications of standard piles. The modifications include installation of plastic tubing that serves as fluid (propylene glycol) conduit and thus enables the exchange of thermal energy.  This concept originates from the fact that soil temperature remains constant with time beyond a certain depth, which depends on the local climate. Piles typically reach the depth and thus have access to seasonally warmer soil layers. Although this heat in itself is not sufficient for heating buildings it typically serves as supplemental source of energy, thus increasing the sustainability of civil infrastructure. 

Heating and cooling of piles induces additional stresses and strains in the pile and they need to be known for design purposes. To this end, computational modeling of the actual pile located in Lausanne, Switzerland was conducted for two loading scenarios that include: 1) a thermal cycle of heating and cooling of the pile, and 2) vertical force applied at the pile head with simultaneous heating and cooling cycle. The predicted stresses and strains in the pile are compared with measurements obtained by optical fibers and vibrating wire strain gauges. The results of computational modeling show very good agreement with measurements in the case of isotropic soil model, and excellent agreement with measurements in the case of anisotropic soil model. 

Naslov predavanja: Računalniško modeliranje interakcije tal in pilotov za toplotno izmenjavo

Piloti za izmenjavo toplote so globoki temelji z dvojno vlogo: obtežbo objekta prenašajo v globlje sloje temeljnih tal, hkrati pa omogočajo izmenjavo toplotne energije med konstrukcijo objekta in tlemi. Uporaba pilotov za izmenjavo toplote je ekonomična, saj zahteva samo manjše spremembe v konstrukciji standardnih pilotov. Te spremembe vključujejo vgradnjo plastičnih cevi po katerih teče tekočina (propilen glikol), kar omogoča izmenjavo toplotne energije. Koncept pilotov za izmenjavo toplote izvira iz spoznanj, da je temperatura tal konstantna pod določeno globino, ta pa je odvisna od lokalne klime. Piloti običajno sežejo v te globine tal in so zato v teh sezonsko toplejših slojih zemljin. Čeprav ta toplota sama po sebi ne zadosti potrebam za ogrevanje stavb, lahko služi kot dodatni vir toplote in s tem izboljšuje energetsko samozadostnost stavb.

 
Segrevanje in hlajenje pilotov povzroča dodatne napetosti in deformacije pilota, ki jih je potrebno poznati, če želimo take pilote racionalno dimenzionirati. S tem namenom je izvedeno računalniško modeliranje pilota, zgrajenega v Lozani, Švica, za dva primera obremenitve: 1) termalni cikel segrevanja in hlajenja pilota in 2) obtežbo pilota z vertikalno silo s hkratnim termalnim ciklom segrevanja in hlajenja. Računske napetosti in deformacije v pilotu so primerjane z merjenimi. Meritve so izvedene z uporabo optičnih vlaken in VW ekstenziometra. Rezultati računskega modeliranja kažejo dobro ujemanje z meritvami v slučaju izotropnega modela tal in odlično ujemanje v primeru anizotropnega modela tal.
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