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Influence of Compression in the Crack Direction on Concrete FPZ Size

Zhang Yanlong, Duan Shujin, An Ruimei

(School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract; Based on the maximum tensile stress and the maximum compressive stress obtained by
Muskhelishvil stress function at the crack tip, the applicable condition of the modified Mohr strength
criterion was determined for Griffith mode-1 crack problem in which the compressive stress is applied in
the crack direction. The analytical expression of critical characteristic micro-crack zone size ahead of the
crack was derived, and the critical fracture process zone (FPZ) size was yielded out with a power expo-
nent tensile strain softening model of concrete. The results show it is accessible that the modified Mohr
strength criterion can be used to predict the micro-crack zone sizes and FPZ sizes of Griffith mode-1 crack
problem and moreover, the micro-crack zone sizes and FPZ sizes increase with the applied compressive
stresses in the crack direction.

Key words: concrete; Mohr strength criterion; fracture process zone (FPZ) ; micro-crack zone; com-

pressive stress



