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Corelationship between Interfacial Fracture Toughness
and Mechanical Properties of Concrete
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ABSTRACT

The interfacial zone in concrete materials is extensive, geometrically complex, and constitutes
inherently weak zones that limit the concrete performance. Mortar-aggregate interfaces play a
major role in the fracture processing in concrete composites. Also, the interfacial bond considerably
influence mechanical properties of concrete such as modulus of elasticity, strength, and fracture
energy. Characterization of the interfacial properties is, therefore, essential to overcome the
limitations associated with the interfaces. An objective of this paper is to investigate the
corelationship between the fracture toughness of mortar-aggregate interface and the concrete
properties such as strengths and elastic moduli. It is observed from the test results that interface
fracture toughness is closely related with the compressive strength rather than other properties. At
early ages, the development of both tensile strength and elastic modulus are much greater than
that of both interface francture tounghness and compressive strength.
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Table 1. Mix proportion of two concrete mixtures (kg/m')

Silica | Coarse | Fine HRWR/ S/a | W/B
Type | Cement | e | Ago. | Aga. | Ve | casPice | @ | (o0
C40G | 400 0 9883 | 7022 | 2000 0 42 |0s0
Ce0G | 475 25 | 10402 | 6804 | 1650 15 2 |o033
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Table 2. Test Results

C4a0G M40/G C60G MB0/G
Age | o 1y | B | B r t | to | B | E r
(MPa) | (MPa) | (GPa) | (GPa) | (W/m® | (MPa) | (MPa) | (GPa) | (GPa) | (U/md
3 208 24 18.3 325 3.1 30.0 4.1 23 35.6 69
7 26.5 3.0 27 355 48 411 49 26.9 409 8.7
14 322 34 252 38.3 57 46.9 5.1 292 43.1 9.8
28 36.4 35 275 39.7 6.7 55.2 53 324 443 11.3
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Fig. 2 Interface Fracture Toughness vs. Compressive Strength
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Fig. 3 Interface Fracture _Toughness vs. Tensile Strength
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Fig. 4 interface Fracture Toughness vs. Static Young's Modulus
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Fig. 6 Corelationship between Intertacial Fracture Toughness and Mechanical Properties of Concrete
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