
 

CCC = Cement and Concrete Composites; 

CCR = Cement and Concrete Research; M&S = Materials and Structures. 

 

195 

 

References 
 

 

Ababneh, A., Xi, Y. & Willam, K., “Multiscale modelling of the coupled moisture diffusion 
and drying shrinkage of concrete”, Creep, Shrink. Durab. Mech. Concr. other Quasi-brittle Mat. 
(Concreep6), eds. Ulm, Bazant & Wittmann, Cambridge, USA, 2001. 

Acker, P., “Micromechanical analysis of creep and shrinkage mechanisms”, Creep, Shrinkage 
and Durability Mechanics of Concrete and Other Quasi-Brittle Materials (Concreep6), eds. 
Ulm, Bazant & Wittmann, Cambridge, USA, 2001. 

Acker, P., “Swelling, shrinkage and creep: a mechanical approach to cement hydration”, M&S, 
37:237-243, 2004. 

Acker, P. & Ulm, F.J., “Creep and shrinkage of concrete: physical origins and practical 
measurements”, Nuclear Engineering and Design, 203:143-158, 2001. 

Ahmadi, M.T., Izadinia, M. & Bachmann, H., “A discrete crack joint model for nonlinear 
dynamic analysis of concrete arch dam”, Comput. & Struct., 79:403-20, 2001. 

Akpinar, P., “Multi-approach studies on the mechanisms of sulfate-induced degradation of 
cementitious materials”, PhD thesis, UPC, Barcelona, Spain, 2006. 

Akpinar, P., Personal communication, 2009. 

Al-Amoudi, O. S. B., “Attack on plain and blended cements exposed to aggressive sulfate 
environments”, CCC, 24:305-316, 2002. 

Aldea, C., Shah, S. P. & Karr, A., “Effect of cracking on water and chloride permeability of 
concrete”, ASCE J. of Mat. Civil Engng., 11:181-187, 1999. 

Alfano, G. & Crisfield, M., “Finite element interface models for the delamination analysis of 
laminated composites: mechanical and computational issues”, Int. J. Num. Meth. Engng,, 
50:1701-1736, 2001. 

Alfano, G., Marfia, S. & Sacco, E., “A cohesive damage–friction interface model accounting 
for water pressure on crack propagation”, Comp. Meth. Appl. Mech. Engrg., 196:192-209, 2006. 

Alfano, G. & Sacco, E., “Combining interface damage and friction in a cohesive-zone model”, 
Int. J. Num. Meth. Engng., 68:542-582, 2006. 

Allix, O., Ladeveze, P. & Corigliano, A., “Damage analysis of interlaminar fracture 
specimens”, Composite Structures, 31:61-74, 1995. 

Altoubat, S. A. & Lange, D. A., “The Pickett effect at early age and experiment separating its 
mechanisms in tension”, M&S, 35:211-218, 2002. 

Alvaredo, A., “Crack formation under hygral or thermal gradients”, Fracture Mech. Concrete 

Structures (FRAMCoS2), Zurich, Switzerland, ed. F. Wittmann, vol. 2:1423-1441, 1995. 

Alvaredo, A. & Wittmann, F. H., “Shrinkage as influenced by strain softening and crack 
formation”, Principal Lecture in Creep and shrinkage of concrete, eds. Bazant & Carol, E&FN 
Spon, pp. 103-113, 1993. 

Andrade, C., “Calculation of chloride diffusion coefficients in concrete from ionic migration 
measurements”, CCR, 23:724-742, 1993. 

Andrade, C., Sarría, J. & Cruz Alonso, M., “Influence of natural weathering on the relative 
humidity of concrete”, Constr. Mat. Theory & Applic., Verlag, pp. 233-42, 1999. 

Armero, F. & Oller, S., “A general framework for continuum damage models. Part I”, Int. J. 
Solids & Struct., 37:7409-7436, 2000. 



 

CCC = Cement and Concrete Composites; 

CCR = Cement and Concrete Research; M&S = Materials and Structures. 

 

196 

Arslan, A., Ince, R. & Karihaloo, B. L., “Improved Lattice Model for Concrete Fracture”, 
Journal of Engineering Mechanics, 128:57-65, 2002. 

ASTM C1012, “Standard test method for length change of hydraulic-cement mortars exposed to 
a sulfate solution”. Ann. Book ASTM Stand., vol. 04.01, ASTM, USA, 1995. 

Atkinson, A. & Hearne, J. A., “An assessment of the long-term durability of concrete in 
radioactive waste repositories”, AERE-R11465, Harwell, United Kingdom, 1984. 

Atkinson, A. & Hearne, J. A., “Mechanistic model for the durability of concrete barriers 
exposed to sulphate-bearing groundwaters”, Mat. Res. Soc. Symp. Proc., 176:149-156, 1990. 

Ayano, T. & Wittmann, F. H., “Drying, moisture distribution, and shrinkage of cement-based 
materials”, M&S, 35:134-140, 2002. 

Ayora, C., Chinchón, S., Aguado, A. & Guirado, F., “Weathering of iron sulfides and 
concrete alterations: thermodynamic model and observation in dams from central Pyrenees, 
Spain”, CCR, 28:1223-1235, 1998. 

Azmi, M. & Paultre, P., “Three-dimensional analysis of concrete dams including contraction 
joint non-linearity”, Engng. Structures, 24:757-771, 2002. 

Barenblatt, G., “The mathematical theory of equilibrium of cracks in brittle fracture”, Advances 
in Appl. Mech., 7:55-129, 1962. 

Baroghel-Bouny, V., “Water vapour sorption experiments on hardened cementitious materials. 
Part I and Part II”, CCR, 37:414-454, 2007. 

Baroghel-Bouny, V., Mainguy, M., Lassabatere, T. & Coussy, O., “Characterization and 
identification of equilibrium and transfer moisture properties for ordinary and high-performance 
cementitious materials”, CCR, 29:1225-1238, 1999. 

Bary, B., “Simplified modelling and simulation of chemo-mechanical behaviour of cement 
pastes subjected to combined leaching and external sulphate attack”, 5th

 Int. Conf. on Concr. 

under Severe Cond. Environ. & Loading (CONSEC’07), France, 2007. 

Bary, B., “Simplified coupled chemo-mechanical modeling of cement pastes behavior subjected 
to combined leaching and external sulfate attack”, Int. J. Numer. Anal. Meth. Geomech., 
32:1791-1816, 2008. 

Bascoul, A., “State of the art report - Part 2: Mechanical micro-cracking of concrete”, M&S, 29: 
67-78, 1996. 

Basista, M. & Weglewski, W., “Micromechanical modelling of sulphate corrosion in concrete: 
influence of ettringite forming reaction”, Theor. Appl. Mech., 35:29-52, 2008. 

Basista, M. & Weglewski, W., “Chemically assisted damage of concrete: a model of expansion 
under external sulfate attack”, Int. J. Damage Mechanics, 18:155-175, 2009. 

Bazant, Z. P., “Instability, ductility and size effect in strain softening concrete”, ASCE J. Eng. 
Mech., 102:331-344, 1976. 

Bazant, Z. P., “Input of creep and shrinkage characteristics for a structural analysis program”, 
Matériaux et Constructions, 15(88):283-290, 1982. 

Bazant, Z. P., “Design and analysis of concrete reactor vessels - new developments, problems 
and trends”, Nuclear Engng. and Design, 80:181-202, 1984. 

Bazant, Z. P., “Mathematical model of creep and shrinkage of concrete”, Ed. Z. P. Bazant, John 
Wiley & Sons Ltd., 1988. 

Bazant, Z. P., “Prediction of concrete creep and shrinkage: past, present and future”, Nuclear 
Engineering and Design, 203:27-38, 2001. 

Bazant, Z. P., “Concrete fracture models: testing and practice”, Engineering Fracture 

Mechanics, 69:165-205, 2002. 

Bazant, Z. P. & Baweja, S., “Creep and shrinkage prediction model for analysis and design of 
concrete structures: Model B3”, M&S, 28:357-367, 1995. 



 

CCC = Cement and Concrete Composites; 

CCR = Cement and Concrete Research; M&S = Materials and Structures. 

 

197 

Bazant, Z. P. & Chern, J. C., “Concrete creep at variable humidity: constitutive law and 
mechanism”, M&S, 18:1-19, 1985. 

Bazant, Z. P., Hauggaard, A. B., Baweja, S. & Ulm, F. J., “Microprestress-solidification 
theory for concrete creep. I: aging and drying effects. II: algorithm and verification”, ASCE J. 
Engng. Mech., 123:1188-1201, 1997. 

Bazant, Z. P. & Najjar, L. J., “Nonlinear water diffusion in nonsaturated concrete”, M&S, 
1:461-473, 1972. 

Bazant, Z. P. & Oh, L., “Crack band theory for fracture in concrete”, M&S, 16:155-177, 1983. 

Bazant, Z. P. & Panula, L., “Practical prediction of time-dependent deformations of concrete. 
Part II: basic creep”, M&S, 11:317-328, 1978. 

Bazant, Z. P. & Prasannan, S., “Solidification theory for concrete creep I: formulation, II: 
verification and application”, ASCE J. Engng. Mech., 115:1691-1725, 1989. 

Bazant, Z. P. & Raftshol, W. J., “Effect of cracking in drying and shrinkage specimens”, CCR, 
12:209-226, 1982. 

Bazant, Z. P. Sener, S. & Kim, J., “Effect of cracking on drying permeability and diffusivity of 
concrete”, ACI Materials Journal, 84:351-357, 1987. 

Bazant Z. P., Tabbara, M., Kazemi, M. & Pijaudier-Cabot, G., “Random particle model for 
fracture of aggregate or fiber composites”, ASCE J. Engng. Mech., 116:1686-1705, 1990. 

Bazant, Z. P. & Wu, S. T., “Rate-type creep law of aging concrete based on Maxwell chain”, 
M&S, 7:45-60, 1974. 

Bazant Z. P. & Xi, Y., “Drying creep of concrete: constitutive model and new experiments 
separating its mechanisms”, M&S, 27:3-14, 1997. 

Bear, J. & Bachmat, Y., “Introduction to Modeling of Transport Phenomena in Porous Media”, 
Kluwer Academic Publishers, The Netherlands, 1991. 

Beltzung, F & Wittmann, F. H., “Role of disjoining pressure in cement based materials”, CCR, 
35:2364-2370, 2005. 

Belytschko, T. & Black, T., “Elastic crack growth in finite elements with minimal remeshing”, 
Int. J. Num. Meth. Engng., 45:601-620, 1999. 

Belytschko, T., Fish, J. & Engelman, B. E., “A finite element with embedded localization 
zones”, Comp. Meth. Appl. Mech. Engng., 70:59-89, 1988. 

Benboudjema, F., “Modelisation des deformations differees du beton sous sollicitacions 
biaxiales. Application aux enceintes de confinement de batiments reacteurs des centrals 
nucleaires”, PhD thesis, Université de Marne La Vallee, France (in French), 2002. 

Benboudjema, F., Meftah, F. & Torrenti, J., “Interaction between drying, shrinkage, creep, 
and cracking phenomena in concrete”, Engng. Struct., 27:239-250, 2005a. 

Benboudjema, F., Meftah, F. & Torrenti, J. M., “Structural effects of drying shrinkage”, 
Journal of Engineering Mechanics, 131:1195-1199, 2005b. 

Bensted, J., “Thaumasite - background and nature in deterioration of cements, mortars and 
concretes”, CCC, 21:117-121, 1999. 

Bentz, D. P., Ehlen, M. A., Ferraris, C. F. & Winpigler, J. A., “Service life prediction based 
on sorptivity for highway concrete exposed to sulfate attack and freeze-thaw conditions”, 
FHWA-RD-01-162, Federal Highway Adm., Washington, USA, 2001. 

Berkowitz, B., “Characterizing flow and transport in fractured geological media: A review”, 
Advances in Water Resources, 25:861-884, 2002. 

Bernard, F., Kamali, S. & Prince, W., “3D multi-scale modelling of mechanical behaviour of 
sound and leached mortar”, CCR, 38:449-458, 2008. 

Berton, S. & Bolander, J., “Crack band model of fracture in irregular lattices”, Comput. 

Methods Appl. Mech. Engrg., 195:7172-7181, 2006. 



 

CCC = Cement and Concrete Composites; 

CCR = Cement and Concrete Research; M&S = Materials and Structures. 

 

198 

Beyea, S., Balcom, B., Bremner, T., Armstrong, R. & Grattan-Bellew, P., “Detection of 
drying-induced microcracking in cementitious materials with space-resolved 1H nuclear 
magnetic resonance relaxometry”, J. Am. Ceram. Soc, 86:800-805, 2003. 

Bisschop, J., “Drying shrinkage microcracking in cement-based materials”, PhD thesis, Delft 
Univ. Tech., Netherlands, 2002. 

Bisschop, J. & van Mier, J. G. M., “How to study drying shrinkage microcracking in cement-
based materials”, CCR, 32:279-287, 2002a. 

Bisschop, J. & van Mier, J. G. M., “Effect of aggregates on drying shrinkage micro-cracking in 
cement-based composites”, M&S, 35:453-461, 2002b. 

Bisschop, J. & van Mier, J. G. M., “Effect of aggregates and microcracks on the drying rate of 
cementitious composites”, CCR, 38:1190-1196, 2008. 

Bissonnette, B, Pierre, P. & Pigeon, M., “Influence of key parameters on drying shrinkage of 
cementitious materials”, CCR, 29:1655-1662, 1999. 

Bolander, J. & Berton, S., “Simulation of shrinkage induced cracking in cement composite 
overlays”, CCC, 26:861-871, 2004. 

Bolander, J., Berton, S. & Emerick, E., “Inclusion interaction effects on concrete creep”, 
Creep, Shrink. Durab. Mech. of Concrete & Other Quasi-Brittle Mat. (Concreep6), eds. Ulm, 
Bazant & Wittmann, Cambridge, USA, pp. 89-94, 2001. 

Bolander, J., Hikosaka, H. & He, W. J., “Fracture in concrete specimens of differing scale”, 
Engineering Computations, 15:1094-1116, 1998. 

Brooks, J. J., “A theory for drying creep of concrete”, Mag. Concr Res, 53:51-61, 2001. 

Brown, P. & Hooton, H. F., “Ettringite and thaumasite formation in laboratory concretes 
prepared using sulfate-resisting cements”, CCC, 24:361-370, 2002. 

Brown, P. & Taylor, H., “The role of ettringite in external sulfate attack”, Mat. Science of Con-

crete: Sulfate Attack Mech., eds. Marchand & Skalny, Amer. Cer. Soc. Press, pp. 73-98, 1998. 

Burlion, N., Bourgeois, F. & Shao, J., “Effects of desiccation on mechanical behaviour of 
concrete”, CCC, 27:367–379, 2005. 

Caballero, A., “3D meso-mechanical numerical analysis of concrete fracture using interface 
elements”, PhD thesis, UPC, Barcelona, Spain, 2005. 

Caballero, A., López, C. M. & Carol, I., “3D meso-structural analysis of concrete specimens 
under uniaxial tension”, Comp. Meth. Appl. Mech. Eng., 195:7182-195, 2006. 

Caballero, A., Willam, K. J. & Carol, I., “Consistent tangent formulation for 3D interface 
modeling of cracking/fracture in quasi-brittle materials”, Comp. Meth. Appl. Mech. Eng., 
197:2804-2822, 2008. 

Carlson, R., “Drying shrinkage of Large Concrete Members”, ACI J., 33:327-36, 1937. 

Carmeliet, J., Delerue, J. F., Vandersteen, K. & Roels, S., “Three-dimensional liquid 
transport in concrete cracks”, Int. J. Num. Anal. Meth. Geomech., 28:671-687, 2004. 

Carol, I. & Bazant, Z. P., “Viscoelasticity with aging caused by solidification of non-aging 
constituent”, ASCE J. Engng. Mech., 119(11):2252-2269, 1993. 

Carol, I., Gens, A., Prat, P. & Alonso, E. E., “FE analysis and safety evaluation of an arch dam 
founded in fractured rock, using zero-thickness joint elements”, Int. Conf. on Dam Fracture, eds. 
Saouma, Dungar & Morris, Denver, USA:203-217, 1991. 

Carol, I., López, C. & Roa, O., “Micromechanical analysis of quasi-brittle materials using 
fracture-based interface elements”, Int. J. Num. Meth. Engng, 52:193-215, 2001. 

Carol, I. & Prat, P., “A statically constrained microplane model for smeared analysis of 
concrete cracking”, Computer aided analysis and design of concrete structures, eds. Bicanic & 
Mang, Pineridge Press, Austria, pp. 919-930, 1990. 



 

CCC = Cement and Concrete Composites; 

CCR = Cement and Concrete Research; M&S = Materials and Structures. 

 

199 

Carol, I., Prat, P. & López, C. M., “Normal/shear cracking model. Application to discrete 
crack analysis”, ASCE J. Engng. Mech., 123(8):765-773, 1997. 

Cerný, R. & Rovnaníková, P., “Transport processes in concrete”, Spon Press, 2002. 

Cervenka, J., Chandra Kishen, J. & Saouma, V., “Mixed mode fracture of cementitious 
bimaterial interfaces; part II: numerical simulation”, Engng. Fracture Mech., 60:95-107, 1998. 

Cervera, M. & Chiumenti, M., “Smeared crack approach: back to the original track”, Int. J. 
Num. Anal. Meth. Geomech., 30:1173-1199, 2006. 

Cervera, M., Oliver, J. & Prato, T., “Thermo-chemo-mechanical model for concrete. I: 
Hydration and aging”, ASCE J. Engng. Mech., 125:1018-1027, 1999. 

Chaboche, J. L., Girard, R. & Schaff, A., “Numerical analysis of composite systems by using 
interphase/interface models”, Comp. Mech., 20:3-11, 1997. 

Chatterji, S., “Probable mechanisms of crack formation at early ages of concrete”, Int. Conf. 
Concrete at Early Ages, ENPC, Paris, France, pp. 34-38, 1982. 

Chatzigeorgiou, G., Picandet, V., Khelidj, A. & Pijaudier-Cabot, G., “Coupling between 
progressive damage and permeability of concrete: analysis with a discrete model”, Int. J. Num. 

Anal. Meth. Geomech., 29:1005-1018, 2005. 

Chen, D. & Mahadevan, S., “Cracking Analysis of Plain Concrete under Coupled Heat 
Transfer and Moisture Transport Processes”, ASCE J. Struct. Engng., 133:400-10, 2007. 

Choinska, M., Dufour, F. & Pijaudier-Cabot, G., “Matching permeability law from diffuse 
damage to discontinuous crack opening”, Fract. Mech. Concr. Struct. (FRAMCoS6), eds. 
Carpinteri, Gambarova, Ferro & Plizzari, pp. 125-131, 2007. 

Ciancio, D., Lopez, C. M. & Carol, I., “Mesomechanical investigation of concrete basic creep 
and shrinkage by using interface elements”, 16th

 AIMETA Congress Theor. & Appl. Mech., 2003. 

Clifton, J. R. & Pommersheim, J. M., “Sulfate attack of cementitious materials: volumetric 
relations and expansions”, NISTIR 5390, NIST, 1994. 

Cohen, M. D., “Theories of expansion in sulfoaluminate-type expansive cements: schools of 
thought”, CCR, 13:809-818, 1983. 

Collepardi, M., “A state-of-the-art review on delayed ettringite attack on concrete”, CCC, 
25:401-407, 2003. 

Comby, I., “Development and validation of a 3D computational tool to describe damage and 
fracture due to alkali silica reaction in concrete structures”, PhD thesis, École des Mines de 
Paris, France, 2006. 

Cotterell, B., “The past, present, and future of fracture mechanics”, Engng. Fracture Mech., 
69:533-553, 2003. 

Coussy, O., “Poromechanics”, John Wiley & Sons, 2004. 

Coussy, O., Eymard, R. & Lassabatère, T., “Constitutive modelling of unsaturated drying 
deformable materials”, Journal of Engng. Mech., 124:658-667, 1998. 

Crank, J., “The mathematics of diffusion”, Clarendon, Oxford, U.K., 1956. 

Cundall, P., “Quantifying the size effect of rock-mass strength”, ALERT Geomaterials 

Workshop (Invited Lecture), Aussois, France, 2008. 

Cundall, P. & Strack, O., “A discrete numerical model for granular assemblies”, Geotechnique, 
29(1):47-65, 1979. 

Cusatis, G., “Tridimensional random particle model for concrete”, PhD thesis, Politecnico di 
Milano, Italy, 2001. 

Cusatis, G., Bazant, Z. P. & Cedolin, L., “Confinement-shear lattice CSL model for fracture 
propagation in concrete”, Comp. Meth. Appl. Mech. Engng., 195:7154-71, 2006. 

Cusatis, G., Bazant, Z. P. & Cedolin, L., “Confinement-shear lattice model for concrete 
damage in tension and compression: I. theory”, ASCE J. Engng. Mech., 129:1439-1448, 2003. 



 

CCC = Cement and Concrete Composites; 

CCR = Cement and Concrete Research; M&S = Materials and Structures. 

 

200 

Damidot, D. & Le Bescop, P., “La stabilité chimique des hydrates et le transport réactif dans les 
bétons”, La Durabilité des Bétons - Bases scientif. pour la formul. des bétons durables dans leur 

environ., eds. Ollivier & Vichot, ENPC Press (in French), 2008. 

Daniel, I. M. & Durelli, A. J., “Shrinkage stresses around rigid inclusions”, Experimental 

Mechanics, 2:240-244, 1962. 

Day, R. L., Cuffaro, P. & Illston, J.M., “The effect of drying on the drying creep of hardened 
cement paste”, CCR, 14(3):329-338, 1984. 

de Borst, R., “Fracture in quasi-brittle materials: a review of continuum damaged-based 
approaches”, Engineering Fracture Mechanics, 69:95-112, 2002. 

de Borst, R., Pamin, J., Peerlings, R. & Sluys, L., “On gradient-enhanced damage and plasti-
city models for failure in quasi-brittle and frictional materials”, Comp. Mech., 17:130-141, 1995. 

de Borst, R., Remmers, J., Needleman, A. & Abellan, M., “Discrete vs smeared crack models 
for concrete fracture: bridging the gap”, Int. J. Num. Anal. Meth. Geomech., 28:583-607, 2004. 

de Borst, R., Wells, G. N. & Sluys, L. J., “Some observations on embedded discontinuity 
models”, Engng. Computations, 18:241-254, 2001. 

de Sa, C., Benboudjema, F., Thiery, M. & Sicard, J., “Analysis of microcracking induced by 
differential drying shrinkage”, CCC, 30:947-956, 2008. 

Dela, B. & Stang, H., “Two-dimensional analysis of crack formation around aggregates in high-
shrinkage cement paste”, Engng. Fracture Mech., 65:149-164, 2000. 

Delesse, M. A., “Procede méchanique pour determiner la composition des roches”, Annales des 
Mines, 75:379-388 (in French), 1848. 

Desai, C. S., “Mechanics of Materials and Interfaces. The Disturbed State Concept”, CRC Press, 
2001. 

Desai, C. S. & Ma, Y., “Modelling of joints and interfaces using the disturbed-state concept”, 
Int. J. for Num. Anal. Meth. Geomech., 16:623-653, 1992. 

de Schutter, G. & Taerwe, L., “Random particle model for concrete based on Delaunay 
triangulation”, M&S, 26:67-73, 1993. 

De Xie & Waas, A. M., “Discrete cohesive zone model for mixed-mode fracture using finite 
element analysis”, Engng. Fracture Mech., 73:1783-1796, 2006. 

Diamond, S., “Delayed ettringite formation - Processes and problems”, CCC, 18:205-215, 1996. 

Djerbi, A., Bonnet, S., Khelidj, A. & Baroghel-Bouny, V., “Influence of traversing crack on 
chloride diffusion into concrete”, CCR, 38:877-883, 2008. 

Dugdale, D., “Yielding of steel sheets containing slits”, J. Mech. Phys. Solids, 8:100-108, 1960. 

Dufour, F., Pijaudier-Cabot, G., Choinska, M. & Huerta, A., “How to extract a crack 
opening from a continuous damage finite element computation?”, Fract. Mech. Concr. Struct. 

(FRAMCoS6), eds. Carpinteri, Gambarova, Ferro & Plizzari, pp. 125-131, 2007. 

Dvorkin, E., No, A. & Gioia, G., “Finite element with displacement interpolated embedded 
localization lines”, Int. J. Num. Meth. Engng., 30:541-564, 1990. 

EH-91, “Instrucción para el proyecto y la ejecución de obras de hormigón en masa o armado”, 
Ministerio de Obras Públicas y Transportes, Madrid (in Spanish), 1991. 

EHE, “Instrucción de Hormigón Estructural EHE”, Min. de Fomento, Madrid, 1998. 

Escadeillas, G. & Hornain, H., “La durabilité des bétons vis-a-vis des environnents 
chimiquement agressifs”, La Durabilité des Bétons - Bases scientif. pour la formul. des bétons 

durables dans environ., eds. Ollivier & Vichot, ENPC Press (in French), 2008. 

Ferreti, D. & Bazant, Z. P., “Stability of ancient masonry towers: Stress redistribution due to 
drying, carbonation, and creep”, CCR, 36:1389-1398, 2006. 

Flatt, R. J. & Scherer, G. W., “Thermodynamics of crystallization stresses in DEF”, CCR, 
38:325-336, 2008. 



 

CCC = Cement and Concrete Composites; 

CCR = Cement and Concrete Research; M&S = Materials and Structures. 

 

201 

Galíndez, J., Molinero, J., Samper, J. & Yang, C., “Simulating concrete degradation 
processes by reactive transport models”, NUCPERF 2006, Cadarache, France, 2006. 

Gallé, C., Peycelon, H., Le Bescop, P., Bejaoui, S., L’Hostis, V., Bary, B., Bouniol, P & 
Richet, C., “Concrete long-term behaviour in the context of nuclear waste management: 
experimental and modelling research strategy”, NUCPERF 2006, Cadarache, France, 2006. 

Gambarota, L. & Lagomarsino, S., “Damage models for the seismic response of brick 
masonry shear walls. Part I: the mortar joint model and its applications”, Earthquake Engng. & 

Struct. Dyn., 26:423-439, 1997. 

Gamble, B. R. & Parrot, L. J., “Creep of concrete in compression during drying and wetting”, 
Magazine of Concrete Research, 104(30):129-138, 1978. 

Garboczi, E. J., “Stress, displacement and expansive cracking around a single spherical 
aggregate under different expansive conditions”, CCR, 27:495-500, 1997. 

Garboczi, E. J. & Bentz, D. P., “Computer simulation of the diffusivity of cement-based 
materials”, Journal of Materials Science, 27: 2083-2092, 1992. 

Gardner, N. J. & Lockman, M. J., “Design provisions for drying shrinkage and creep of 
normal strength concrete” ACI Materials Journal, 98, pp.159-167, 2001. 

Garolera D., López, C. M. & Carol. I., “Micromechanical analysis of the rock sanding 
problem”, Journal of the Mechanical Behavior of Materials, 16(1-2), 2005. 

Gawin, D., Pesavento, F. & Schrefler, B. A., “Modelling creep and shrinkage of concrete by 
means of effective stresses”, M&S, 40(6):579-591, 2007. 

Gdoutos, E. E., “Fracture Mechanics. An Introduction”, 2nd edition, Springer, 2005. 

Gens, A., Carol, I. & Alonso, E. E., “A constitutive model for rock joints. Formulation and 
numerical implementation”, Computers & Geotechnics, 9:3-20, 1990. 

Gérard, B., Breysse, D., Ammouche, A., Houdusse, O. & Didry, O., “Cracking and 
permeability of concrete under tension”, M&S, 29:141-151, 1996. 

Gérard, B., Le Bellego, C. & Bernard, O., “Simplified modelling of calcium leaching of 
concrete in various environments”, M&S, 35:632-640, 2002. 

Gérard, B. & Marchand, J., “Influence of cracking on the diffusion properties of cement-based 
materials. Part I: Influence of continuous cracks on the steady-state regime”, CCR, 30:37-43, 
2000. 

Giambianco, G. & Di Gati, L., “A cohesive interface model for the structural mechanics of 
block masonry”, Mech. Reserch Comm., 24:503-512, 1997. 

Giambianco, G. & Mroz, Z., “The interphase model for the analysis of joints in rock masses 
and masonry structures”, Meccanica, 36:111-130, 2001. 

Gitman, I. M., Askes, H. & Sluys, L. J., “Representative volume: existence and size 
determination”, Engng. Fracture Mech., 74, pp.2518-2534, 2007. 

Glasser, F. P., “The role of sulfate mineralogy and cure temperature in delayed ettringite 
formation”, CCC, 18:187-193, 1996. 

Glasser, F. P., Marchand, J. & Samson, E., “Durability of concrete - degradation phenomena 
involving detrimental chemical reactions”, CCR, 38:226-246, 2008. 

Goltermann, P., “Mechanical predictions of concrete deterioration. Part 1: eigenstresses in 
concrete”, ACI Materials Journal, 91(6):543-550, 1994. 

Goltermann, P., “Mechanical predictions of concrete deterioration. Part 2: classification of 
crack patterns”, ACI Materials Journal, 92(1):58-63, 1995. 

González, M. & Irassar, E. F., “Ettringite formation in low C3A Portland cement exposed to 
sodium sulfate solution” , CCR, 27:1061-1072, 1997. 

Gordon, S. & McBride, B. J., “Computer program for calculation of complex chemical 
equilibrium compositions and applications”, NASA Reference Publ. 1311, 1994. 



 

CCC = Cement and Concrete Composites; 

CCR = Cement and Concrete Research; M&S = Materials and Structures. 

 

202 

Gospodinov, P., Kazandjiev, R. & Miranova, M., “The Effect of sulfate ion diffusion on the 
structure of cement stone”, CCC, 18:401-407, 1996. 

Gospodinov, P., Kazandjiev, R., Partalin, T. & Miranova, M., “Diffusion of sulfate ions into 
cement stone regarding simultaneous chemical reactions and resulting effects”, CCR, 29:1591-
1596, 1999. 

Gospodinov, P., “Numerical simulation of 3D sulfate ion diffusion and liquid push out of the 
material capillaries in cement composites”, CCR, 35:520-526, 2005. 

Granger, L., “Comportement différé du betón dans les enceintes de centrals nucléaires: Analyse 
et modélisation”, PhD thesis, ENPC, France (in French), 1996. 

Granger, L., Torrenti, J. M. & Acker, P., “Thoughts about drying shrinkage: Scale effects and 
modelling”, M&S, 30:96-105, 1997a. 

Granger, L., Torrenti, J. M. & Acker, P., “Thoughts about drying shrinkage: experi-mental 
results and quantification of structural drying creep”, M&S, 30:588-598, 1997b. 

Grasberger, S. & Meschke, G., “Thermo-hygro-mechanical degradation of concrete: from 
coupled 3D material modelling to durability-oriented multifield structural analyses”, M&S, 
37:244-256, 2004. 

Grassl, P., Bazant, Z. P. & Cusatis, G., “Lattice-cell approach to quasibrittle fracture mode-
ling”, Comp. Mod. Concr. Struct., eds. Meschke, de Borst, Mang & Bicanic, pp. 263-268, 2006. 

Guidoum, A., “Simulation numérique 3D des comportements des bétons en tant que composites 
granulaires”, PhD thesis, EPFL, Switzerland (in French), 1995. 

Guillon, E., “Durabilité des matériaux cimentaires - Modélisation de l’influence des équilibres 
physico-chimiques sur la microstructure et les propriétés mécaniques résiduelles”, PhD thesis, 
École Normale Sup. de Cachan, France (in French), 2004. 

Guimarães, L., Gens, A. & Olivella, S., “Coupled thermo-hydro-mechanical and chemical 
analysis of expansive clay subjected to heating and hydration”, Transport in Porous Media, 
66:341-372, 2007. 

Häfner, S., Eckardt, S. & Könke, C., “A geometrical inclusion-matrix model for the finite 
element analysis of concrete at multiple scales”, Proc. 16th IKM 2003, eds. Gürle-beck, Hempel 
& Könke, Weimar, Germany, 2003. 

Häfner, S., Eckardt, S., Luther, T. & Könke, C., “Mesoscale modeling of concrete: geometry 
and numerics”, Computers and Structures, 84:450-461, 2006. 

Haga, K., Shibata, M., Hironaga, M., Tanaka, S., & Nagasaki, S., “Change in pore structure 
and composition of hardened cement paste during the process of dissolution”, CCR, 35:943-950, 
2005. 

Han, M. Y. & Lytton, R. L., “Theoretical prediction of drying shrinkage of concrete”, ASCE J. 
of Materials in Civil Engng.:204-207, 1995. 

Hansen, W., “Drying Shrinkage Mechanisms in Portland Cement Paste”, J. Am. Ceram. Soc., 
70:323-28, 1987. 

Hearn, N., “Effect of shrinkage and load-induced cracking on water permeability of concrete”, 
ACI Materials Journal, 96(2):234-241, 1999. 

Helmuth, R. & Turk, D., “The reversible and irreversible drying shrinkage of hardened 
Portland cement and tricalcium silicate pastes”, J. PCA Res. Dev. Lab., 9:8-21, 1967. 

Herrmann, H. J., Hansen, A. & Roux, S., “Fracture of disordered, elastic lattices in two 
dimensions”, Phys. Rev. B, 39, 637-648, 1989. 

Hillerborg, A., Modeer, M., Petersson, P. & Needleman, A., “Analysis of crack formation and 
crack growth in concrete by means of fracture mechanics and finite elements”, CCR, 6:773-782, 
1976. 

Hime, W. & Matter, B., ““Sulfate attack”, or is it?”, CCR, 29:789-791, 1999. 



 

CCC = Cement and Concrete Composites; 

CCR = Cement and Concrete Research; M&S = Materials and Structures. 

 

203 

Hohberg, J. M., “Concrete joints”, Mechanics of Geomaterials Interfaces, eds. Selvadurai & 
Boulton, Elsevier Science, pp. 421-446, 1995. 

Horsch, T & Wittmann, F. H., “Three-dimensional Numerical Concrete applied to investigate 
effective properties of composite materials”, Fracture Mech. of Concr. Struct., eds. de Borst, 
Mazars, Pijaudier-Cabot & van Mier, France:57-64, 2001. 

Hsu, T. T., “Mathematical analysis of shrinkage stresses in a model of hardened concrete”, 
Journal of the American Concrete Institute, 60(3):371-390, 1963. 

Hsu, T. T., Slate, F., Sturman, G. & Winter, G., “Microcracking of plain concrete and the 
shape of the stress-strain curve”, ACI Journal, 60, 209-224, 1963. 

Hua, C., Ehrlacher, A. & Acker, P., “Analyses and models of the autogeneous shrinkage of 
hardening cement paste. II. Modelling at scale of hydrating grains”, CCR, 27:245-258, 1997. 

Hubert, F., Burlion, N. & Shao, J. F., “Drying of concrete: modelling of a hydric damage”, 
M&S, 36:12-21, 2003. 

Hwang C. L. & Young, J. F., “Drying shrinkage of Portland cement pastes. I. Microcracking 
during drying”, CCR, 14:585-594, 1984. 

Idiart, A. E., “Análisis numérico de la retracción por secado en muestras de hormigón”, 
Dissertation, UPC, Barcelona, Spain (in Spanish), 2008. 

Idiart, A. E., López, C. M. & Carol, I., “H-M mesostructural analysis of the effect of 
aggregates on the drying shrinkage microcracking of concrete”, Computational Plasticity IX 
(Complas2007), eds. Owen & Oñate, Barcelona, Spain, 2007. 

Ince, R., Arslan, A. & Karihaloo, B. L., “Lattice modelling of size effect in concrete strength”, 
Engineering Fracture Mechanics, 70:2307-2320, 2003. 

Irassar, E. F., Bonavetti, V. L. & González, M., “Microstructural study of sulfate attack on 
ordinary and limestone Portland cements at ambient temperature”, CCR, 33:31-41, 2003. 

Ismail, M., Gagné, R., François, R. & Toumi, A., “Measurement and modeling of gas transfer 
in cracked mortars”, M&S, 39:43-52, 2006. 

Ismail, M., Toumi, A., François, R. & Gagné, R., “Effect of crack opening on the local 
diffusion of chloride in cracked mortar samples”, CCR, 38:1106-1111, 2008. 

Jacobsen, S., Marchand, J. & Boisvert, L., “Effect of cracking and healing on chloride 
transport in OPC concrete”, CCR, 26:869-881, 1996. 

Jankovic, D., Küntz, M. & van Mier, J. G. M., “Numerical analysis of moisture flow and 
concrete cracking by means of lattice type models”, Fracture Mechanics of Concrete Structures, 
eds. De Borst, et al., Swets & Zeitlinger, 2001. 

Jankovic, D. & Wolf-Gladrow, D., “Lattice Gas Automata: Drying simulation in hetero-
geneous models”, Mathem. & Computers in Simul., 72:147-155, 2006. 

Jansson, N. E. & Larsson, R., “A damage model for simulation of mixed-mode delamination 
growth”, Composite Structures, 53:409-417, 2001. 

Jefferson, A., “Tripartite Cohesive Crack Model”, ASCE J. Engng. Mech., 128:644-653, 2002. 

Jennings, H., “Refinements to colloid model of C-S-H in cement: CM-II”, CCR, 38:275-289, 
2008. 

Jennings, H., Thomas, J., Gevrenov, J., Constantinides, G. & Ulm, F., “A multi-technique 
investigation of the nanoporosity of cement paste”, CCR, 37:329-336, 2007. 

Jirásek, M. & Bazant, Z. P., “Particle model for fracture and statistical micro-macro correlation 
of material constants”, Fracture Mechanics of Concrete Structures (FRaMCoS2), ed. F. 
Wittmann, AEDIFICATIO Publ., Freiburg, 1995. 

Jirásek, M. & Belytschko, T., “Computational resolution of strong discontinuities”, Fifth 
World Congress on Computational Mechanics, 2002. 



 

CCC = Cement and Concrete Composites; 

CCR = Cement and Concrete Research; M&S = Materials and Structures. 

 

204 

Kanna, V., Olson, R. & Jennings, H., “Effect of shrinkage and moisture content on the 
physical characteristics of blended cement mortars”, CCR, 28:1467-1477, 1998. 

Karihaloo, B. L., “Fracture mechanics and structural concrete”, Longman Scientific & 
Technical, Harlow, Essex, England, 1995. 

Kawai, T., “New discrete models and their application to seismic response of structures” Nucl. 
Eng. Des., 48:207-229, 1978. 

Kjellsen, K. & Jennings, H., “Observations of microcracking in cement paste upon drying and 
rewetting by environmental scanning electron microscopy”, Adv. Cem. Bas. Mat., 3:14-19, 1996. 

Koufopoulos, T. & Theocaris, P. S., “Shrinkage Stresses in Two-Phase Materials”, Journal of 
composite materials, 3:308-320, 1969. 

Kovler, K., “A new look at the problem of drying creep of concrete under tension”, Journal of 
materials in civil engineering, 11(1):84-87, 1999. 

Kovler, K., “Drying creep of stress-induced shrinkage?”, Creep, Shrink. & Durab. Mech. 

Concr. & other Quasi-Brittle Mat. (Concreep6), eds. Ulm, Bazant & Wittmann, pp. 67-72, 
Cambridge, USA, 2001. 

Kovler, K. & Zhutovsky, S., “Overview and future trends of shrinkage research”, M&S, 
39:827-847, 2006. 

Krabbenhoft, K. & Krabbenhoft, J., “Application of the Poisson-Nernst-Planck equations to 
the migration test”, CCR, 38:77-88, 2008. 

Krajcinovic, D., Basista, M., Mallick, K. & Sumarac, D., “Chemo-micromechanics of brittle 
solids”, J. Mech. Phys. Solids, 40:965-990, 1992. 

Kreijger, P., “The skin of concrete. Composition & properties”, M&S, 17:275-83, 1984. 

Kropp, J., Hilsdorf, H., Grube, H., Andrade, C. & Nilsson, L., “Transport mechanisms and 
definitions”, Perf. Criteria Concr. Durab., eds. Kropp & Hilsdorf, E&FN Spon, pp. 4-14, 1995. 

Kurtis, K. E. & Monteiro, P. J., “Empirical models to predict concrete expansion caused by 
sulfate attack”, ACI Materials J., 97:156-161 (errata publ. 97:713), 2000. 

Lagneau, V., “Influence des processus geochimiques sur le transport en milieu poreux”, PhD 
thesis, École des Mines de Paris, France (in French), 2000. 

Larsson, R. & Runesson, K., “Element-embedded localization band based on regularized 
displacement discontinuity”, ASCE J. Engng. Mech., 122:402-411, 1996. 

Lasry, D. & Belytschko, T., “Localization limiters in transient problems”, Int. J. Solids Struct., 
24:581-597, 1988. 

Lau, D., Noruziaan, B. & Razaqpur, A., “Modelling of contraction joint and shear sliding 
effects on earthquake response of arch dams”, Earthq. Engng. Struct. Dyn., 27:1013-1029, 1998. 

Le Bescop, P. & Solet, C., “External sulfate attack by ground water. Experimental study on 
CEM I paste”, Revue européenne de génie civil, 10:1127-1145, 2006. 

Lee, S., Hooton, R., Jung, H., Park, D. & Choi, C., “Effect of limestone filler on the deteriora-
tion of mortars and pastes exposed to sulfate solutions at ambient temperature”, CCR, 38:68-76, 
2008. 

Leite, J., Slowik, V. & Mihashi, H., “Computer simulation of fracture processes of concrete 
using mesolevel models of lattice structures”, CCR, 34:1025-1033, 2004. 

Lewis, R. W. & Schrefler, B. A., “The Finite Element Method in the Static and Dynamic 
Deformation and Consolidation of Porous Media”, John Wiley & Sons, 1998. 

Li, Z., Perez Lara, M. A. & Bolander, J.E., “Restraining effects of fibers during non-uniform 
drying of cement composites”, CCR, 36:1643-1652, 2006. 

Li, C., Zheng, J., Zhou, X. & McCarthy, M., “A numerical method for the prediction of elastic 
modulus of concrete”, Mag. Concr. Res., 55:497-505, 2003. 



 

CCC = Cement and Concrete Composites; 

CCR = Cement and Concrete Research; M&S = Materials and Structures. 

 

205 

Lilliu, G. & van Mier, J. G. M., “3D lattice type fracture model for concrete”, Engineering 
Fracture Mechanics, 70:927-941, 2003. 

Locoge, P., Massat, M., Ollivier, J. P. & Richet, C., “Ion diffusion in microcracked concrete”, 
CCR, 22:431-438, 1992. 

López, C. M., “Análisis microestructural de la fractura del hormigón utilizando elementos 
finitos tipo junta. Aplicación a diferentes hormigones”, PhD thesis, UPC, Barcelona, Spain (in 
Spanish), 1999. 

López, C. M., Carol, I. & Aguado, A., “Meso-structural study of concrete fracture using inter-
face elements. I: numerical model and tensile behavior. II: compression, biaxial and Brazilian 
test”, M&S, 41:583-620, 2008. 

López, C. M., Carol, I. & Murcia, J., “Mesostructural modeling of basic creep at various stress 
levels”. Creep, Shrinkage & Durab. Mech. Concr. other Quasi-Brittle Mat. (Concreep6), eds. 
Ulm, Bazant & Wittmann, Cambridge, USA, pp. 101-106, 2001. 

López, C. M., Ciancio, D., Carol, I., Murcia, J. & Cuomo, M., “Análisis micro-estructural de 
la fluencia básica del hormigón mediante elementos junta”, Anales de Mecánica de la Fractura 
(in Spanish), vol. 20, 2003. 

López, C. M., Idiart, A. E. &Carol, I., “Meso-mechanical analysis of concrete deterioration 
including time dependence”, Computational Plasticity VIII, eds. Owen, Oñate & Suárez, 
Barcelona, Spain, pp. 1059-1062, 2005a. 

López, C. M., Carol, I. & Idiart, A. E., “Formulación de una ley constitutiva de junta con 
envejecimiento. Aplicación al comportamiento meso-estructural del hormigón”, VIII Congreso 
Argentino de Mecánica Computacional, BA, Argentina (in Spanish), 2005b. 

López, C. M., Idiart, A. E. & Carol, I., “Análisis meso-estructural de la fisuración del 
hormigón debido al efecto de los áridos en la retracción por secado”. CMNE/CILAMCE 2007, 
Porto, Portugal (in Spanish), 2007. 

López, C. M., Segura, J. M., Idiart, A. E. & Carol, I., “Mesomechanical modeling of drying 
shrinkage using interface elements”. Creep, Shrink Durab Concr & Concr Struct. (Concreep7), 
eds. Pijaudier-Cabot, Gérard & Acker, Nantes, France, pp. 107-12, 2005b. 

Lotfi, H. R. & Shing, P. B., “Embedded representation of fracture in concrete with mixed 
elements”, Int. J. Num. Meth. Engng., 38:1307-25, 1995. 

Lothenbach, B. & Wieland, E., “A thermodynamic approach to the hydration of sulphate-
resisting Portland cement”, Waste Management, 26:706-719, 2006. 

Lothenbach, B. & Winnefeld, F., “Thermodynamic modelling of the hydration of Portland 
cement”, CCR, 36:209-226, 2006. 

Lourenço, P. J., “Computational strategies for masonry structures”, PhD thesis, Delft Univ. 
Tech., The Netherlands, 1996. 

Luccioni, B., Oller, S. & Danesi, R., “Coupled plastic-damaged model”, Comput. Methods 

Appl. Mech. Engrg., 129:81-89, 1996. 

Lura, P. & Bisschop, J., “On the origin of eigenstresses in lightweight aggregate concrete”, 
CCC, 26:445-452, 2004. 

Macphee, D. & Diamond, S., “Thaumasite in cementitious materials”, CCC, 25:805-807, 2003. 

Marchand, J., Beaudoin, J. & Pigeon, M., “Influence of calcium hydroxide dissolution on the 
engineering properties of cement-based materials”, Mat. Science of Concrete: Sulfate Attack 

Mech., eds. Marchand & Skalny, Amer. Cer. Soc. Press, pp. 283-93, 1998. 

Marchand, J., Samson, E., Maltais, Y. & Beaudoin, J., “Theoretical analysis of the effect of 
weak sodium sulfate solutions on the durability of concrete” CCC, 24:317-329, 2002. 

Martinola, G., Sadouki, H. & Wittmann F. H., “Numerical model for minimizing risk of 
damage in repair system”, J. of Mat. in Civil Engng., 13:121-129, 2001. 



 

CCC = Cement and Concrete Composites; 

CCR = Cement and Concrete Research; M&S = Materials and Structures. 

 

206 

Mainguy, M., “Modeles de diffusion non-lineaires en milieux poreux. Applications a la 
dissolution et au sechage des materiaux cimentaires”, PhD thesis, ENPC, Paris, France (in 
French), 1999. 

Mainguy, M., Coussy, O. & Baroghel-Bouny, V., “Role of air pressure in drying of weakly 
permeable materials”, ASCE J. Engng. Mech., 127:582-592, 2001. 

Mainguy, M. & Ulm, F. J., “Coupled diffusion-dissolution around a fracture channel: the solute 
congestion phenomenon”, Transp. Porous Media, 80:481-497, 2001. 

Matschei, T., “Thermodynamics of Cement Hydration”, PhD thesis, Univ. of Aberdeen, 
Scotland, 2007. 

Mc Creath, D. R., Newman, J. B. & Newman, K., “The influence of aggregate particles on the 
local strain distribution and fracture mechanism of cement paste during drying shrinkage”, M&S, 
2(7):73-85, 1969. 

Mehta, P. K. & Monteiro, P. J., “Concrete: Microstructure, Properties, and Materials”, Mc 
Graw-Hill, 3rd edition, 2006. 

Meschke, G. & Grasberger, S., “Numerical modeling of coupled hygromechanical degradation 
of cementitious materials”, ASCE J. Engng. Mech., 129:383-392, 2003. 

Mobasher, B. & Ferraris, C., “Simulation of expansion in cement based materials subjected to 
external sulfate attack”, Concrete Sci. & Engng.: A Tribute to Arnon Bentur, Proc. Int. RILEM 

Symp., Evanston, USA, pp. 1-12, 2004. 

Monteiro, P. J. M. & Kurtis, K. E., “Time to failure for concrete exposed to severe sulfate 
attack”, CCR, 33:987-993, 2003. 

Moonen, P., Carmeliet, J. & Sluys, L. J., “Coupled modeling of moisture transport and 
damage in porous materials”, Comp. Mod. of Concr. Struct.(EURO-C), eds. Meschke, de Borst, 
Mang & Bicanic, pp. 617-622, 2006. 

Moussy, F., “Physique et mechanique de l’endommagement (chapter II)”, EDP Sci., eds. 
Montheillet & Moussy (in French), 1988. 

Nagai, K., Sato, Y. & Ueda, T., “Mesoscopic simulation of failure of mortar and concrete by 
2D RBSM”, Journal of Adv. Concrete Tech., 3:385-402, 2005. 

Naik, N., Jupe, A., Stock, S., Wilkinson, A., Lee, P. & Kurtis, K., “Sulfate attack monitored 
by microCT and EDXRD: influence of cement type, water-to-cement ratio, and aggregate”, 
CCR, 36:144-159, 2006. 

Nakamura, H., Srisoros, W., Yashiro, R. & Kunieda, M., “Time-dependent structural 
analysis considering mass transfer to evaluate deterioration process of RC structures”, Journal of 
Adv. Concrete Tech., 4:147-158, 2006. 

Neville, A. M., “Properties of concrete”, Pearson Prentice Hall, 4th edition, 2002. 

Neville, A. M., “The confused world of sulfate attack on concrete”, CCR, 34:1275-96, 2004. 

Ngo, D. & Scordelis, A., “Finite element analysis of reinforced concrete beams”, Journal of the 
ACI, 64(14):152-163, 1967. 

Nguyen, V. H., “Couplage dégradation chimique-comportement en compression du béton”, PhD 
thesis, ENPC, Paris, France (in French), 2005. 

Nilsson, L. O., “The relation between the composition, moisture transport and durability of 
conventional and new concretes”, Concr. Tech.: New Trends, Industrial Appl., eds. Aguado, 
Gettu & Shah, E&FN Spon, pp. 63-82, 1994. 

Norling, K., “Self-desiccation in concrete”, Licenciate Thesis, Chalmers Univ. of Technology, 
Goteborg, Sweden, 1994. 

Norling, K., “Moisture Conditions in High Performance Concrete”, PhD Thesis, Chalmers 
Univ. Tech., Goteborg, Sweden, 1997. 



 

CCC = Cement and Concrete Composites; 

CCR = Cement and Concrete Research; M&S = Materials and Structures. 

 

207 

Odler, I. & Colán-Subauste, J., “Investigations on cement expansion associated with ettringite 
formation”, CCR, 29:731-735, 1999. 

Oh, B. & Jang, S., “Effects of material and environmental parameters on chloride penetration 
profiles in concrete structures”, CCR, 37:47-53, 2007. 

Oliver, J., “Modelling strong discontinuities in solid mechanics via strain softening constitutive 
equations. Part I: Fundamentals; Part II”, Int. J. Num. Meth. Engng., 39:3575-3623, 1996. 

Ortiz, M., Leroy, Y. & Needleman, A., “A finite element method for localized failure 
analysis”, Comp. Meth. Appl. Mech. Engng., 61:189-214, 1987. 

Ouyang, C., Nanni, A. & Chang, W. F., “Internal and external sources of sulfate ions in 
Portland cement mortar- two types of chemical attack”, CCR, 18:699-709, 1988. 

Ozbolt, J. & Reinhardt, H. W., “Creep-cracking interaction of concrete - three dimen-sional 
finite element model”, Creep, Shrink. Durab. Mech. Concr. other Quasi-brittle Mat. 
(Concreep6), eds. Ulm, Bazant & Wittmann, Cambridge, USA, pp. 221-228, 2001. 

Pel, L., “Moisture transport in porous building materials”, PhD thesis, Tech. Univ. Eindhoven, 
The Netherlands, 1995. 

Pérez-Foguet, A., Rodríguez-Ferrán, A. & Huerta, A., “Consistent tangent matrices for 
substepping schemes”, Comp. Meth. Appl. Mech. Eng., 190:4627-47, 2001. 

Peerlings, R. H., “Enhanced damage modelling for fracture and fatigue”, PhD thesis, Tech. 
Univ. Eindhoven, The Netherlands, 1999. 

Pickett, G., “The effect of change in moisture content on the creep of concrete under a sustained 
load”, ACI Journal, 38:333-356, 1942. 

Pihlajavaara, S. E. & Väisänen, M., “Numerical solution of diffusion equation with diffusivity 
concentration dependent”, Publ. nº 87, State Inst. Tech. Res., Helsinki, 1965. 

Pihlajavaara, S. E., “A review of some of the main results of a research on the ageing 
phenomena of concrete, effect of moisture conditions on strength, shrinkage and creep of mature 
concrete”, CCR, 4:761-771, 1974. 

Pijauder-Cabot, G. & Bazant, Z. P., “Nonlocal damage theory”, ASCE J. Engng. Mech., 
113:1512-1533, 1987. 

Planel, D., “Les effets couplés de la précipitation d’espèces secondaires sur le comportement 
mécanique et la dégradation chimique des bétons”, PhD thesis, Univ. Marne-la-Vallée, France 
(in French), 2002. 

Planel, D., Sercombe, J., Le Bescop, P., Sellier, A., Capra, B., Adenot, F. & Torrenti, J., 
“Experimental and numerical study on the effect of sulfates on calcium leaching of cement 
paste”, Fracture Mech. Concr. Struct. (FraMCoS-4), eds. de Borst, Mazars, Pijaudier-Cabot & 
van Mier, ENS Cachan, France, pp. 287-292, 2001. 

Planel, D., Sercombe, J., Le Bescop, P., Adenot, F. & Torrenti, J. M., “Long-term 
performance of cement paste during combined calcium leaching–sulfate attack: kinetics and size 
effect”, CCR, 36:137-143, 2006. 

Plesha, M. E., “Constitutive models for rock discontinuities with dilatancy and surface 
degradation”, Int. J. Num. Anal. Meth. Geomech., 11:345-362, 1987. 

Prat, P., Gens, A., Carol, I., Ledesma, A. & Gili, J., “DRAC: A computer software for the 
analysis of rock mechanics problems”, Applic. of Computer Meth. in Rock Mech., ed. H. Liu, 
Xian, China. Shaanxi Sci. & Tech. Press, pp. 1361-1368, 1993. 

Puatatsananon, W., Saouma, V. & Slowik, V., “Numerical modeling of heterogeneous 
material”, Computers and Structures, 5:175-194, 2008. 

Puntel, E.. “Experimental and numerical investigation of the monotonic and cyclic behaviour of 
concrete dam joints.” Ph.D. thesis, Politecnico di Milano, Italy, 2004. 

Puntel, E., Bolzon, G. & Saouma, V., “Fracture Mechanics Based Model for Joints under 
Cyclic Loading”, ASCE J. of Engng. Mech., 132:1151-1159, 2006. 



 

CCC = Cement and Concrete Composites; 

CCR = Cement and Concrete Research; M&S = Materials and Structures. 

 

208 

Qiu, X., Plesha, M., Huang, X. & Haimson, B., “An investigation of the mechanics of rock 
joints. Part II”, Int. J. Rock Mech. Min. Sci. Geomech. Abstr., 30:271-287, 1993. 

Rashid, Y. R., “Analysis of prestressed concrete pressure vessels”, Nuclear Engng. Design, 
7:334-344, 1968. 

Reid, S. G., “Deformation of concrete due to drying creep”, Creep and shrinkage of concrete, 
eds. Bazant & Carol, E&FN Spon:39-44, 1993. 

Remmers, J. J. C., de Borst R. & Needleman, A., “A cohesive segments method for the 
simulation of crack growth”, Computational Mechanics, 31:69–77, 2003. 

Revil, A. & Jougnot, D., “Diffusion of ions in unsaturated porous materials”, Journal of Colloid 
and Interface Science, 319:226-235, 2008. 

Richards, L. A., “Capillary conduction of liquids through porous mediums”, Physics, 1:318-
333, 1931. 

Roa, O., “Análisis microestructural del comportamiento mecánico del hueso trabecular”, PhD 
thesis, UPC, Barcelona, Spain (in Spanish), 2004. 

Rodríguez, M., López, C. M. & Carol, I., “Análisis meso-estructural de la fractura del 
hormigón en modo mixto”, Anales de Mecánica de la Fractura (in Spanish), 2009. 

Roelfstra, P., Sadouki, H. & Wittmann, F., “Le béton numerique”, M&S, 18:327-335, 1985. 

Roels, S., Vandersteen, K. & Carmeliet, J., “Measuring and simulating moisture uptake in a 
fractured porous medium”, Advn. in Water Res., 26, pp.237-246, 2003. 

Romanova, V., Soppa, E., Schmauder, S. & Balokhonov, R., “Mesomechanical analysis of 
the ELASTO-PLASTIC behavior of a 3D composite-structure under tension”, Comput. Mech., 
36:475-483, 2005. 

Roncero, J., “Effect of superplasticizers on the behavior of concrete in the fresh and hardened 
states: implications for high performance concretes”, PhD thesis, UPC, Barcelona, Spain, 1999. 

Rots, J. G., “Computational modeling of concrete fracture”, PhD thesis, Delft Univ. Tech., The 
Netherlands, 1988. 

Russ, J. C., “Practical Stereology”, 1st edition, Plenum Press, New York, 1986. 

Sadouki, H. & van Mier, J. G. M., “Meso-level analysis of moisture flow in cement compo-
sites using a lattice-type approach”, M&S, 30:579-587, 1997. 

Sadouki, H. & Wittmann, F. H., “Damage in a composite material under combined mechanical 
and hygral load”, Lecture Notes in Physics, Cont. & Discont. Mod. of Cohesive-frictional Mat., 
Springer-Verlag Berlin Heidelberg, 568/2001, pp. 293-307, 2001. 

Saetta, A. & Vitaliani, R., “Experimental investigation and numerical modeling of carbonation 
process in reinforced concrete structures Part II. Practical applications”, CCR, 35:958-967, 2005. 

Sakata, K. & Shimomura, T., “Recent progress in research on and code evaluation of concrete 
creep and shrinkage in Japan”, J. Adv. Concr. Tech., 2:133-140, 2004. 

Samaha, H. R. & Hover, K. C., “Influence of microcracking on the mass transport properties of 
concrete”, ACI Mat. Journal, 89:416-424, 1992. 

Samson, E. & Marchand, J., “Modeling the transport of ions in unsaturated cement-based 
materials”, Computers and Structures, 85:1740-1756, 2007. 

Samson, E., Marchand, J. & Beaudoin, J., “Modeling the influence of chemical reactions on 
the mechanisms of ionic transport in porous materials-An overview”, CCR, 30:1895-1902, 2000. 

Samson, E., Marchand, J., Robert, J. L. & Bournazel, J. P., “Modelling ion diffusion 
mechanisms in porous media”, Int. J. Num. Meth. Engng., 46:2043-2060, 1999. 

Samson, E., Marchand, J., Snyder, K. & Beaudoin, J., “Modeling ion and fluid trans-port in 
unsaturated cement systems in isothermal conditions”, CCR, 35:141-153, 2005. 

Samson, E., Marchand, J. & Snyder, K., “Calculation of ionic diffusion coefficients on the 
basis of migration test results”, M&S, 36:156-165, 2003. 



 

CCC = Cement and Concrete Composites; 

CCR = Cement and Concrete Research; M&S = Materials and Structures. 

 

209 

Santhanam, M., “Studies on sulfate attack: mechanisms, test methods, and modeling”, PhD 
thesis, Purdue Univ., USA, 2001. 

Santhanam, M., Cohen, M. D. & Olek, J., “Sulfate attack research - whither now?”, CCR, 
31:845-851, 2001. 

Santhanam, M., Cohen, M. D. & Olek, J., “Mechanism of sulfate attack: a fresh look. Part 1: 
Summary of experimental results”, CCR, 32:325-332, 2002. 

Santhanam, M., Cohen, M. & Olek, J., “Effects of gypsum formation on the performance of 
cement mortars during external sulfate attack?”, CCR, 33:325-332, 2003a. 

Santhanam, M., Cohen, M. D. & Olek, J., “Mechanism of sulfate attack: a fresh look. Part 2: 
Proposed mechanisms”, CCR, 33:341-346, 2003b. 

Savage, B. & Janssen, D., “Soil physics principles validated for use in predicting unsaturated 
moisture movement in Portland cement concrete”, ACI Mat. J., 94:63-70, 1997. 

Schellekens, J. C. & de Borst, R., “Free edge delamination in carbon-epoxy laminates: a novel 
numerical/experimental approach”, Comp. Struct., 28, pp 357-373, 1994. 

Scherer, G. W., “Theory of drying”, J. Am. Ceram. Soc., 73:3-14, 1990. 

Schlangen, E., “Experimental and numerical analysis of fracture processes in concrete”, PhD 
thesis, Delft Univ. Tech., The Netherlands, 1993. 

Schlangen, E., Koenders, E. A. & van Breugel, K., “Influence of internal dilation on the 
fracture behaviour of multi-phase materials”, Engng. Fract. Mech., 74:18-33, 2007. 

Schlangen, E. & van Mier, J. G. M., “Micromechanical analysis of fracture of concrete”, Int. J. 
Damage Mech., 1(4): 435-454, 1992. 

Schmidt, T., “Sulfate attack and the role of internal carbonate on the formation of thaumasite”, 
PhD thesis, EPFL, Lausanne, Switzerland, 2007. 

Schmidt, T., Lothenbach, B., Romer, M., Scrivener, K., Rentsch, D. & Figi, R., “A 
thermodynamic and experimental study of the conditions of thaumasite formation”, CCR, 
38:337-349, 2008. 

Schmidt-Döhl, F. & Rostásy, F., “A model for the calculation of combined chemical reactions 
and transport processes and its application to the corrosion of mineral-building materials Part I. 
Simulation model. Part II. Experimental verification”, CCR, 29:1039-1053, 1999. 

Scrivener, K., “Review of expansive processes in cementitious materials”, Presentation in 
NANOCEM Workshop on Expansive Processes, Morges, Switzerland, 2008. 

Segura, J. M., “Coupled HM analysis using zero-thickness interface elements with double 
nodes”, PhD thesis, UPC, Barcelona, Spain, 2007. 

Segura, J. M. & Carol, I., “On zero-thickness interface elements for diffusion problems”; Int. J. 
Numer. Anal. Meth. Geomech., 28(9):947-962, 2004. 

Segura, J. M. & Carol, I., “Coupled HM analysis using zero-thickness interface elements with 
double nodes. Part I: Theoretical model. Part II: Verification and application”; Int. J. Numer. 

Anal. Meth. Geomech., 32:2083-2123, 2008. 

Sellier, A., Bary, B. & Capra, B., “Rotating smeared crack and orthotropic damage modeling 
for concrete”, Fracture Mech. Concr. Struct. (FraMCoS4), eds. de Borst, Mazars, Pijaudier-
Cabot & van Mier, ENS Cachan, France, pp. 629-636, 2001. 

Shah, V. N. & Hookham, C., “Long-term aging of light water reactor concrete containments”, 
Nuclear Engineering and Design, 185:51-81, 1998. 

Shazali, M., Baluch, M. & Al-Gadhib, A., “Predicting residual strength in unsaturated concrete 
exposed to sulfate attack”, ASCE J. Mat. Civil Engng., 18:343-354, 2006. 

Shiotani, T., Bisschop, J. & van Mier, J. G. M., “Temporal and spatial development of drying 
shrinkage cracking in cement-based materials”, Engng. Fract. Mech., 70:1509-1525, 2003. 



 

CCC = Cement and Concrete Composites; 

CCR = Cement and Concrete Research; M&S = Materials and Structures. 

 

210 

Sicard, V., Cubaynes, J. & Pons, G., “Modélisation des déformations différées des bé-tons à 
hautes performances: relation entre le retrait et le fluage”, M&S, 29:345-53 (in French), 1996. 

Sicard, V., François, R., Ringot, E. & Pons, G., “Influence of creep and shrinkage on cracking 
in high strength concrete”, CCR, 22:159-168, 1992. 

Simo. J. C., Oliver, J. & Armero, F., “An analysis of strong discontinuities induced by 
softening relations in rate-independent solids”, Comp. Mech., 12:277-96, 1993. 

Sisavath, S., Al-Yaarubi, A., Pain, C. & Zimmerman, R., “A simple model for deviations 
from the cubic law for a fracture undergoing dilation or closure”, Pure and Applied Geophysics, 
160:1009-1022, 2003. 

Skalny, J., Marchand, J. & Odler, I., “Sulfate Attack on Concrete”, Spon Press, 2002. 

Sluys, L. J. & Berends, A. H., “Discontinuous failure analysis for mode-I and mode-II 
localization problems”, Int. J. Solids Struct., 35:4257-4274, 1998. 

Snow, D., “A parallel plate model of fractured permeable media”, PhD Thesis, Univ. of 
California, Berkeley, USA, 1965. 

Soroka, I., “Concrete in Hot Environments”, E&FN Spon Press, 1993. 

Speziale, S., Jiang, F., Mao, Z., Monteiro, P. J., Wenk, H., Duffy, T. & Schilling, F., 
“Single-crystal elastic constants of natural ettringite”, CCR, 38:885-889, 2008. 

Stankowski, T., “Numerical simulation of progressive failure in particle composites”, PhD 
thesis, University of Colorado, Boulder, USA, 1990. 

Stora, E., “Multi-scale modelling and simulations of the chemo-mechanical behavior of 
degraded cement-based materials”, PhD thesis, Univ. Paris-Est, Paris, France, 2007. 

Stroeven, P. & Hu, J., “Review paper – stereology: historical perspective and applicability to 
concrete technology”, M&S, 39:127-135, 2006. 

Sugiyama, D. & Fujita, T., “A thermodynamic model of dissolution and precipitation of 
calcium silicate hydrates”, CCR, 36:227-237, 2006. 

Suwito, A., Ababneh, A., Xi, Y. & Willam, K., “The coupling effect of drying shrinkage and 
moisture diffusion in concrete”, Comp. Concr., 3:103-122, 2006. 

Tamtsia, B. T. & Beaudoin, J. J., “Basic creep of hardened cement paste. A re-examination of 
the role of water”, CCR, 30:1465-1475, 2000. 

Taylor, H., Famy, C. & Scrivener, K., “Delayed ettringite formation”, CCR, 31:683-693, 2001. 

Thelandersson, S., Martensson, A. & Dahlblom, O., “Tension softening and cracking in 
drying concrete”, M&S, 21:416-424, 1988. 

Thiery, M., “Modélisation de la carbonatation atmosphérique des matériaux cimentaires”, PhD 
thesis, LCPC, France (in French), 2005. 

Tian, B. & Cohen, M. D., “Does gypsum formation during sulfate attack on concrete lead to 
expansion?”, CCR, 30:117-123, 2000a. 

Tian, B. & Cohen, M. D., “Expansion of alite paste caused by gypsum formation during sulfate 
attack”, J. Mater. Civ. Engng., 12:24-25, 2000b. 

Tijssens, M., Sluys, L. J. & van der Giessen, E., “Numerical simulation of quasibrittle fracture 
using damaging cohesive surfaces”, Eur. J. Mech. A/Sol., 19:761-779, 2000. 

Tijssens, M., Sluys, L. & van der Giessen, E., “Simulation of fracture cementitious composites 
with explicit modeling of microstructural features”, Engng. Fract. Mech., 68:1245-1263, 2001. 

Tixier, R., “Microstructural development and sulfate attack modeling in blended cement-based 
materials”, Arizona State Univ., USA, 2000. 

Tixier, R. & Mobasher, B., “Modeling of damage in cement-based materials subjected to 
external sulfate attack. I: Formulation. II: Comparison with experiments”, ASCE J. Mat. Civil 

Engng., 15:305-322, 2003. 



 

CCC = Cement and Concrete Composites; 

CCR = Cement and Concrete Research; M&S = Materials and Structures. 

 

211 

Torrenti, J. M., Granger, L., Diruy, M. & Genin, P., “Modelling concrete shrinkage under 
variable ambient conditions”, ACI Mat. J., 96:35-39, 1999. 

Torrenti, J. M. & de Sa, C., “Finite element modeling of drying shrinkage”, ASCE Conference 
on Engng. Mech., Austin, USA, 2000. 

Truc, O., Ollivier, J. P. & Nilsson, L. O., “Numerical simulation of multi-species diffusion”, 
M&S, 33:566-573, 2000. 

Tsubaki, T., Das, M. & Shitaba, K., “Cracking and damage in concrete due to nonuniform 
shrinkage”, Fracture Mechanics of Concrete Structures (FraMCoS1), Colorado, USA, ed. Z. P. 
Bazant, pp. 971-976, 1992. 

Tumidajski, P. J., Chan, G. W. & Philipose, K., “An effective diffusivity for sulfate transport 
into concrete”, CCR, 25:1159-1163, 1995. 

Tvergaard, V. & Needleman, A., “Effects of non-local damage in porous plastic solids”, Int. J. 
Solids Struct., 32:1063-1077, 1995. 

Ulm, F. J., Le Maou, F. & Boulay, C., “Creep and shrinkage coupling: new review of some 
evidence”, Revue Française de Génie Civil, 3:21-37, 1999a. 

Ulm, F. J., Rossi, P., Schaller, I. & Chauvel, D., “Durability scaling of cracking in HPC 
structures subject to hygromechanical gradients”, ASCE J. Struct. Engng., 125:693-702, 1999b. 

van der Lee, J. & De Windt, L., “Present state and future directions of modeling of geoche-
mistry in hydrogeological systems”, J. Contam. Hydrol., 47:265-282, 2001. 

van der Lee, J. & De Windt, L., Lagneau, V. & Goblet, P., “Module-oriented modeling of 
reactive transport with HYTEC”, Computers & Geosciences, 29:265-275, 2003. 

van Mier, J. G. M., “Fracture Processes of Concrete”, CRC Press, 1997. 

van Mier, J. G. M. & van Vliet, M. R., “Influence of microstructure of concrete on size/scale 
effects in tensile fracture”, Engng. Fract Mech., 70:2281-2306, 2003. 

van Mier, J. G. M., van Vliet, M. R. & Wang, T. K., “Fracture mechanisms in particle 
composites: statistical aspects in lattice type analysis”, Mech. Mat., 34:705-724, 2002. 

van Zijl, G. P., “Computational modelling of masonry creep and shrinkage”, PhD thesis, Delft 
Univ. Tech., The Netherlands, 1999. 

Vervuurt, A., “Interface fracture in concrete”, PhD thesis, Delft Univ., The Netherlands, 1997. 

Vonk, R., “Softening of concrete loaded in compression”, PhD thesis, Tech. Univ. Eindhoven, 
The Netherlands, 1992. 

Walraven, J. C., “Aggregate interlock: a theoretical and experimental analysis”, PhD thesis, 
Delft Univ. Tech., Delft Univ. Press, The Netherlands, 1980. 

Wang, J. G., “Sulfate attack on hardened cement paste”, CCR, 24:735-42, 1994. 

Wang, J. & Huet, C., “A numerical model for studying the influences of pre-existing 
microcracks and granular character on the fracture of concrete materials and structures”, 
Micromechanics of Concrete and Cementitious Composites, ed. C. Huet, Press Politechniques et 
Universitaires Romandes, Lausanne, Switzerland, pp. 229-240, 1993. 

Wang, J. & Huet, C., “Numerical analysis of crack propagation in tension specimens of 
concrete considered as a 2D multicracked granular composite”, M&S, 30:11-21, 1997. 

Wang, Z. M., Kwan, A.K. & Chan, H., “Mesoscopic study of concrete I: generation of random 
aggregate structure and finite element mesh”, Comp. Struct., 70:533-544, 1999. 

Wells, G. N., “Discontinuous modelling of strain localisation and failure”, PhD thesis, Delft 
Univ. Tech., The Netherlands, 2001. 

Willam, K., Rhee, I. & Beylkin, G., “Multiresolution analysis of elastic degradation in 
heterogeneous materials”, Meccanica, 36:131-150, 2001. 

Willam, K., Rhee, I. & Shing, B., “Interface damage model for thermomechanical degradation 
of heterogeneous materials”, Comp. Meth. Appl. Mech. Engng., 193:3327-3350, 2004. 



 

CCC = Cement and Concrete Composites; 

CCR = Cement and Concrete Research; M&S = Materials and Structures. 

 

212 

Willam, K., Rhee, I. & Xi, Y., “Thermal degradation of heterogeneous concrete materials”, 
ASCE J. Mat. Civ. Eng., 17:276-285, 2005. 

Witasse, R., “Contribution à la compréhension du comportement d’une coque d’aéroréfrigérant 
vieilli: définition d’un état initial, influence des effets différés sous sollicitacions 
hydromécaniques”, PhD thesis, INSA, Lyon, France (in French), 2000. 

Wittmann, F. H., “Surface tension, shrinkage and strength of hardened cement paste”, M&S, 
1:547-552, 1968. 

Wittmann, F. H., “Interaction of hardened cement paste and water”, J. American Ceramic 

Society, 56:409-415, 1973. 

Wittmann, F. H., “Creep and shrinkage mechanisms”, Creep and shrinkage in concrete 
structures, chapter 6, eds. Bazant & Wittmann, 1982. 

Wittmann, F. H., “On the influence of stress on shrinkage of concrete”, Creep and shrinkage of 
concrete, eds. Bazant & Carol, E&FN Spon, pp. 151-157, 1993. 

Wittmann, F. H., “Influence of drying induced damage on the hygral diffusion coefficient”, 
Fract. Mech. Concr. Struct. (FraMCoS2), ed. F. H. Wittmann, Freiburg, 2:1519-24, 1995. 

Wittmann, F. H., “Mechanisms and mechanics of shrinkage”, Creep, Shrink. Durab. Mech. 

Concr. & Other Quasibr. Mat. (Concreep6), eds. Ulm, Bazant & Wittmann, 2001. 

Wittmann, F. H. & Roelfstra, P. E., “Total deformation of loaded drying concrete”, CCR, 
10:601-610, 1980. 

Wriggers, P. & Moftah, S. O., “Mesoscale models for concrete: homogenisation and damage 
behaviour”, Finite Elements in Analysis and Design, 42:623-636, 2006. 

Xi, Y., Bazant, Z. P. & Jennings, H. M., “Moisture diffusion in cementitious materials: 
adsorption isotherms”, Adv. Cem. Based Mat., 1:248-257, 1994a. 

Xi, Y., Bazant, Z. P., Molina, L. & Jennings, H., “Moisture diffusion in cementitious 
materials: moisture capacity and diffusivity”, Adv. Cem. Based Mat., 1:258-266, 1994b. 

Xi, Y. & Nakhi, A, “Composite damage models for diffusivity of distressed materials”, ASCE J. 
Mat. Civil Engng.:286-295, 2005. 

Yuan, Y. & Wan, Z. L., “Prediction of cracking within early-age concrete due to thermal, 
drying and creep behavior”, CCR, 32:1053-1059, 2002. 

Yurtdas, I., Burlion, N. & Skoczylas, F., “Triaxial mechanical behaviour of mortar: Effects of 
drying”, CCR, 34:1131-1143, 2004. 

Yurtdas, I., Burlion, N. & Skoczylas, F., “Microcracking of mortars during drying: effects on 
delayed behaviours”, Creep, Shrinkage & Durability of Concrete & Concrete Struct. 

(Concreep7), eds. Pijaudier-Cabot, Gérard & Acker, Nantes, France, 2005. 

Yurtdas, I., Peng, H., Burlion, N. & Skoczylas, F., “Influence of water by cement ratio on 
mechanical properties of mortars submitted to drying”, CCR, 36:1286-1293, 2006. 

Zheng, J., Li, C. & Zhao, L., “Simulation of two-dimensional aggregate distribution with wall 
effect”, ASCE J. Mat. Civil Engng., 15:506-510, 2003. 

Zienkiewicz, O. C, Humpheson, C. & Lewis, R. W., “A unified approach to soil mechanics 
problems (including plasticity and visco-plasticity)”, Finite Elements in Geomechanics, ed. 
Gudehus, Wiley, New York, 151-179, 1977. 

Zohdi, T. I. & Wriggers, P., “Aspects of the computational testing of the mechanical properties 
of microheterogeneous material samples”, Int. J. Num. Meth. Engng., 50:2573-2599, 2001. 

Zubelewicz, A. & Bazant, Z. P., “Interface element modeling of fracture in aggregate 
composites”, ASCE J. Engng. Mech., 113:1619-1630, 1987. 


