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Experimental Study on Failure Behavior of Plain Concrete
— Direct Tension Test
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ABSTRACT

The large-scale direct tension tests of plain concrete were performed and then the complete
load~CMOD(crack mouth opening displacement) curves with a stable postpeak descending part
were presented. Two independently controlled actuators were used to ensure a homogeneous
increasing of CMOD in both notches of a specimen and to avoid secondary flexural stresses. It
was compared the fracture energies from the test results with them from a classical prediction
equation by Bazant and Oh (1983). The results are indicated that the fracture energies from
these large-scale direct tensile tests are large as 1572 times on average against them from the
Bazants prediction equation. But the tensile strength for large-size specimens was about half of
the values determined from the splitting tensile strength tests for 10 by 20 mm cylindrical
specimens due to size effect.
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(mm) WPa(kgf/cni) (mm) (cf) N
NS-G13-Al 13 1,200 4
NS-G20-Al 1,400 % 1,100 X 250 2758 (281) 20 1,200 2
NS-G20-A2 hx A2 xS 1,680 2
NS-G40-Al 40 1,200 4
HS-G20-Al 3792 (387) 20 1,200 4

* NS, HS : Normal, High Strength,
G13, G20, G40: &&ZA4) Hd A% 10, 20, 40 oo,
Al, A2 : AlE9 +#YH3 1,200, 1680Cm
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M2 (kgf/cm) (%) WPa (kgf/cm) MPa (kgf/cm) Wa (kgf/cn') (m/s)
NS-G13-Al 35.4 (361) 3.4(35) 2.643E4 (2.695E5) 4,000
NS-G20-Al
—*—-—NS-GZO—A2 27.58 (281) 440 35.2 (359) 3.4 (35) 2.637E4 (2.689E5) 4,002
NS-G40-Al 34.8 (355) 3.3(34) 2.626E4 (2.678E5) 3,991
HS-G20-Al 3792 (387) 35.2 415 (424) 4.1 (42) 2.923E4 (2.981E5) 4,141
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