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ABSTRACT

Purpose of this paper is to determine the appropriate size of a center notched disk specimen for mode I fracture
toughness Ki.. For this purpose, mode 1 test results with various sizes of center notched disk were compared
with the RILEM three-point-bend test ones. Compressive strength of concrete used in this paper was 44.9 MPa.
Diameters of 200, 300, 400 mm, thickness of 75, 100, 125 mm, and notch length ratios a/R of 0.3, 04, 0.5, 0.6 were
used for the mode I disk test. Also, diameter of 300 mm, thickness of 100 mm, and notch length ratios a/R of 0.3,
04, 05, 06 were used for the mixed mode disk test. Mixed mode stress intensity factors were investigated by
changing notch angles for the disk specimen. Stress intensity factors of a center notched disk were calculated with

the various methods for comparison.

From the test results, mode I fracture toughness calculated from the disk specimen with diameter of 300 mm,
thickness of 100mm, and notch length ratio a/R of 0.5 was very similar to the RILEM three-point-bend test ones.
And it is verified that stress intensity factors for mixed mode can be easily calculated with the disk specimen.
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Fig. 2 Procedure of RILEM three-point-bend test
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Table 1 Concrete mix proportions

Unit weight (kg/m>)
Gmax | Slump | W/C| S/a Hi
o gh range
(mm) | (mm) | (%) | (6) W| C| S| G| water reducing
admixture
20 180%10( 33 | 40 |1971597{605}969 3.58

Table 2 Properties of concrete

Compressive Tensile Modulus of |Unit wei3ght
strength (MPa) | strength (MPa) | elasticity (MPa)| (kg/m")
449 38 31,557 2,415
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Table 3 Crack initiation loads Pjy
(D=300 mm, t=100 mm)

a/R 0.3 0.4 05 06
P (kN) 68.60 59.57 49.76 41.62

Table 4 Fracture toughness K (D=300 mm, t=100 mm)
a/R

0.3 0.4 0.5 0.6

Five terms approximation | 1.119 | 1.228 | 1.280 | 1.334

Small crack approximation | 0.985 | 0.988 | 0.923 | 0.845

Fowell & Xu 1.056 | 1.123 | 1.108 | 1.077

FEA 1.053 | 1.270 | 1.265 | 1.370
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Fig. 16 Mixed mode stress intensity factors
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