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Fracture Behavior of a Stacked Concrete Structure Based on
the Fracture Mechanics
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Kim, Sang-Chul Kim, Yeon-Tae

ABSTRACT

The objective of this study is to simulate the fracture behavior of composite structure bonded
with more than 2 different cementitious materials. For this, concrete and cement were stacked and
bonded in a direction perpendicular to loading and specimens were tested. Each constituent
material of concrete and cement was fabricated independently also, and three point bending and
indirect tensile tests were carried out for the acquisition of measured values applicable to the
proposed model.

As a result of comparing theoretical results and experimental ones, it was found that the
proposed model derived from fictitious crack theory can be used to predict the fracture behavior
of composite structures on the basis of well agreement with experimental results. It was also
noted that the degree of improvement of fracture energies and strengths is greatly dependent on
the stacking sequence of layers composing of a composite structure. Thus, it can be concluded
that brittleness or ductility of a composite structure can be accomplished by a proper arrangement
of layers on one’s purpose throughout the proposed analysis.

keywords : fracture, composite structure, three point bending test, indirect tensile test,
progressive fracture mode, stacking sequence, fracture energy
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Table 2 Experimental results of concretelage=28 days) and cement pastelage=14 days)

53 o1 4

Concrete (H material)

Cement paste (L material)

Items
Average S.D Average S.D
Youns s modulus 39.72 1.81 14.89 0.15
E(GPa)
M Load
easured Peak Loa 1.117 0.097 0.833 0.099
Prax{kN)
Critical St Int ity Fact
ritical wtress IntenSty ractor 0.988 0.136 0.620 0.025
Kic"{MPa-m )
Critical Crack Tip O i Displ t ’
rihieal Track 1ip Lpening Fisplacemen 0.881 0.234 1.054 0.066
CTOD:(x10"cm)
Fracture Energy
7.110 0.415 9.404 0.860
Gi(kPa-cm)
Theoretical Tensile Strength fi(MPa) 3.676 0.032 3.146 0.041
Indirect Tensile Strength f."(MPa) 2.527 0.030 2.409 0.028
Compressive Strength f.'(MPa) 42.156 0.044 35.109 0.025

Note: S.D=standard deviation
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associated with different parameters of a" and ¢’
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