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ABSTRACT: The characteristics of the biaxial flexure test are discussed. Using this method, the biaxial tensile strength of concrete can be measured economically. Various parameters which may influence the result of the
test are discussed. The stress distribution and the effect of eccentricity were discussed by means of the finite element
method. The effect of the support condition, the geometry and the size were studied experimentally.

1 INTRODUCTION
Concrete crack is one of the most important factors
because it influences the serviceability significantly.
Especially, for some structures with concrete plate
such as rigid pavements, long span slab and deck
panel, the tensile failure or crack development is directly related to the safety of the structures [3]. Tensile strength is considered as a significant parameter
used to evaluate tensile failure of concrete structures
together with the fracture energy [2,5],
The strength depends on the stress state. However, for practical reasons, the uniaxial strength is
chosen as a reference value in many applications.
The uniaxial tensile strength of concrete can be
measured by several methods like the direct tension
test, the splitting (or Brazilian) test and the modulus
of rupture test.
While various indirect methods are available for
the uniaxial tensile strength, the biaxial tensile is still
measured by the direct method [4]. To perform biaxial tensile test, generally four actuators are needed
and also a big frame. It is an expensive test as well.
Because of these reasons, Biaxial Flexure Test(BFT)
was recently developed to measure the biaxial tensile strength of concrete [1]. Howerer, the strength
measured by BFT was influenced by several factors.
The paper is organized as follows. We introduce a
biaxial flexure test method to measure the biaxial
tensile strength of concrete and other quasibrittle
materials in Section 2. Various parameters which
may influence the result of the test method are discussed by means of the finite element method. Then
effects of the geometry and size of biaxial flexure
specimens are mentioned in Section 3. Our experimental data of the biaxial tensile strength obtained
from the biaxial flexure test are followed in Section
4. Finally, we draw conclusion in Section 5.

2 THE BIAXIAL FLEXURE TEST(BFT)
METHOD
The modulus of rupture method can be generalized
to three dimensions for the BFT. Instead of a prismatic specimen, we use a circular plate. The plate is
supported on the top of an annular support. The external loading is applied to the specimen through a
circular edge. Schematic specimen drawing of the
biaxial flexure test (BFT) is shown in Figure 1.

Figure 1. Schematic drawing of the biaxial flexure test (BFT)
method.
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Figure 2. Distribution of the principle stress on the bottom surface of (a) BFT specimen and (b) the uniaxial specimen.
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Distribution of the principle stress of the BFT
specimen and uniaxial specimen calculated by the
finite element method is shown in Figure 2. As
shown in Figure 3, due to axisymmetry of the
specimen and theory of elasticity, it is obvious that
on the bottom surface of the concrete plate within
the circle on which the load in applied, the stress is
constant in any direction in the region (2b).
The Equation for stress of a BFT specimen
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Table 3. Test results obtained from the proposed optimal BFT
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where q is the heat flux, T is the absolute
temperature, and λ is the heat conductivity; in this

