ZxoAN MewTEXVIKWV
Ermotnuwy Kau
Aloxeiplong
MepBaArovTtog

TexvohOy1KO ‘

L
][ IMavemotnuio
Kunpou

toyoxn gpyacio

MEAETH KAI MONTEAOIIOIHXH THX PEOAOTI'IKHX
XYMIIEPI®OOPAX TOY IIOATOY TXIMENTOY

Apoiio Ioavvov

Agpecdg, Mdiog, 4° 'ETog 0LoKANPOGNS TTUYLOKNG






TEXNOAOTI'IKO ITANEIIXTHMIO KYITPOY

2XOAH I'EQTEXNIKQN EINIETHMOQN KAI ATAXEIPIZHX
[TEPIBAAAONTOX

TMHMA XHMIKQN MHXANIKQN

[Truyoxn epyaocio

MEAETH KAI MONTEAOIIOIHXH THX PEOAOI'TKHX
XYMIIEPIOOPAXY TOY I[IOATOY TXIMENTOY

me

Apoiia Iodvvov

Emprénov Kabnyntg

Ap. ITovdog Ztepdvov

Agpecdc, Mdiog, 4° £10¢ OAOKANPOONG TTUYLOKNG



[vevpotika SworOpaTo,

Copyright © Apaiio Iodvvov, 4° £10¢ OAOKANP®GNG TTUYLOKNG
Me gmevroén movtoc dwaidpatog. All rights reserved.

H éykpion g mroyuokng epyoaciog ond to Tuquo Xnukov Mnyovik®v Ttov
Teyxvoroywov Tavemotnuiov KOmpov dev vmrodnAdVEL amapoiTiT®g Kol amrodoyn TV

ATOYEMV TOL GLYYPOPEXN EK LEPOLG ToL Tunpatog.
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HEPIAHYH

Adapiopnnro, 0 TeEVTOC AmOTEAEL EVa A0 TAL GTUOVTIKOTEPO VALK TG OTKOOOKNC
Brounyaviag. ' v amoteAeGHOTIKN YP1ION TOV, EVOL IO10ATEPO CILLAVTIKT] 1) KOTOVOTOT|
NG AVAGTPEYIUNG KOL LUT) OVAGTPEYIUNG PEOAOYIKNG GUUTEPLPOPAS TOV TOATOV Tov. Katd
™V avapeln Toéviov e vepd AapfPdvouvy ydpa ovTidpdcel vOPOAVONS apPyIKdL,
Onuovpyeitan £vo EVOLOPMLLOL, EVD [LE TNV TPOOSO TV AVTIOPACEDV, 0 TOATOS TGIUEVTOV
OTAO0KA GTEPEOTOLEITAL, KOOIGTMOVTOC Lo Kotvovplo un avaotpéyiun doun. To 1Emoeg
TOV UIYHOTOG OPYIKEL LELDVETOL [LE TOV YPOVO, EVD GE PEYAAOVG ¥PpOVOLG avEdveTal Aoy
g Onovpyiog g véag doung. v mopovoa epyocio, lcdyovps éva nabnuatikd
LOVTEAO Yo TNV TPOPAEYT] TG PEOAOYIKTG ATOKPLIONG TOV TOATOV TOV TolévTov. Tlpog
0010, B0 ypnowomomcovpe TOV QOPUOAICUO [evikevpévaov ayKvADV NG €KTOG
1ooppomiag OepUodLVOUIKNG DOTE TO KOTAGTOTIKO HOVTEAD Vo, €lval, amd KOTOGKELNG
oV, cvpPotd pe tovg vopovg tg. Ilpog toVTO, VIoBeTOLUE dVO PabuwTEG dopKE
UETAPANTEG: 0L OVTIOTPENTY, Arev, TOL Yopaxtnpiler tov Pobud mAnpoOTOg NG
AVTIGTPENTNG OoUNG (ONAadT avtig mov gival vevbuvn yo TV TPOPAEYN ™G TAONG
Olppong, Kot Tov Lo TNV EMIOPUCT TOL POTKOV TESIOL KOTOGTPEPETAL), KOl L0
AVOVTIGTPENTY, Airr, TOV YopoKINPilel TOV PaBUd TANPOTNTOG TS AVOVTICTPETTNG OOUNG
OV TPOKVTTEL MG OMOTEALECUA TOV OVTIOPAcEDV VOPOAVONG. Emiong, vioBetodpe o
TOVUGTIKY OOUKT UETAPANTY], TOV TOVUOTH JAUOPPMONG C, Y10 TOV YOPAKTNPIOUO TNG
TOPAUOPPMONG TS cLVOETNG doung, 0mov kdbe EexwPIoTd TUNHO LOVIEAOTOIEITOL MG
€vog €AOOTIKOC OATNPOG 7oL dVuvaTol Vo, TPOOKOAANOel, eite oavtiotpentd eite
avovtiotpenta, oto Oonpovpyndév diktvo. Ot mpoPAéyelc ToL VEOL HOVIEAOL

cvykpivovtot apkeTd KoAd pe dwBéoipa mepapatikd dedopéva.

AéEelg KAEWOWd: TOEVTOG, TOATOG TOUEVTOL 1] TOUEVIOTAGTO, 1EMOEC, OVTIOPACELS

VIPOAVONG, EKTOC 1GOPPOTia. OEPLOOSVVOLLKY|



ABSTRACT

Undeniably, cement is one of the most important materials in the construction industry.
For its effective use, it is particularly important to understand the reversible and
irreversible rheological behavior of its slurry. When cement is mixed with water,
hydrolysis reactions take place; initially a suspension is formed, and as the reactions
progress, the cement slurry gradually solidifies, forming a new irreversible structure. In
the present work, we introduce a mathematical model for predicting the rheological
response of cement slurry. To this end, we will use the formalization of Generalized
brackets of non-equilibrium thermodynamics so that the constitutive model is, by
construction, compatible with its laws. To this end, we adopt two gradients of structural
variables: a reversible, Arev, Which characterizes the degree of fullness of the reversible
structure (i.e., is the one responsible for predicting the yield stress, and which is destroyed
by the flow field), and an irreversible one, Airr, which characterizes the degree of fullness
of the irreversible structure resulting from the hydrolysis reactions. We also adopt a
tensorial structural variable, the conformation tensor c, to characterize the deformation of
the composite structure, where each individual section is modeled as an elastic dumbbell
that can be attached, either reversible or irreversible, to the underlying network. The
predictions of the new model compare quite well with the available experimental data.
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