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Fig.1 Stresses near the crack tip
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Fig. 2 Sketch of three-point bending beam
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Fig. 3  The value of crack-tip biaxiality ratio factor for
standard three-point bending beams under

initiation and unstability commonly used in the
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Fig.5 The value of crack-tip biaxiality ratio factor for
wedge-splitting specimens under initiation and

unstability commonly used in the lab
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Effect of T-stress on validity of determination

of concrete fracture parameters

ZHAO Yan-hua”. GAN Nan-nan

( School of Civil Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: For linear-clastic materials, the presence of T-stress, which acts parallel to a crack, will
strongly affect the fracture onset and fracture failure. For concrete-like quasi-brittle materials,
however, little attention has been focused on the T-stress influence on fracture toughness, including
initiation fracture toughness and unstable fracture toughness. So three-point-bending beams and
wedge-splitting specimens under mode-I fracture are used to compute T-stress, and then its influences
on the crack path and fracture toughness are analyzed. It is shown that T-stress for these commonly-
used specimens is so small compared to its corresponding stress intensity factor K, dominant factor
around the crack tip. The pre-fabricated crack propagates along the line of the initial crack, i.e. , the
crack will stay under mode-I fracture. In addition, T-stress has no influence on concrete fracture
toughness, which indicates the commonly-used specimens for determining concrete fracture toughness

are reliable and reasonable.

Key words: concrete; fracture mechanics; fracture toughness; T-stress



