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Abstract: The application of boundary effect model (BEM) and size effect model (SEM) on fracture behavior
of materials were compared. A theory and the associated method for determining the material constants (fracture
toughness Kjc and tensile strength f;) were proposed using experimental peak loads Pg.x from three-point-bend
(3-p-b) specimens with quasi-brittle fracture controlled. The ratio of 3-p-b concrete specimens size W to
maximum aggregate size dmax under laboratory conditions is around 5 to 20. These concrete specimens are
heterogeneous, where quasi-brittle fracture is dominant. In contrast to the fracture mechanical models those are
based on continuum mechanics and applied to quasi-brittle fracture, the maximum aggregate size dy.x Was
introduced in the analytical formula of the proposed fracture model. The stable crack growth corresponding to the
peak load of these specimens can be evaluated based on parameter combination f- dp., and precisely predict

results can be obtained by using different values of discrete number f. The validity of the theory and the proposed
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method has been confirmed by test results from different scholars, including mortar, concrete and granite material

(dpax=1.2 mm to 40 mm), linked with same specimen size W but with different initial crack length ay and

geometrically similar or with a same ratio of initial crack length to specimens size ao/W but different W.
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B Kic/(MPa * m'?) f/MPa a,, /mm
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3.0 1.07 6.26 7.29
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Fig.6 Determination of Kic, f; and a., of concrete with one
grading aggregates from specimens with ¢=0.40
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Table 5 Results of material constant of concrete with one

grading aggregates from specimens with same a but different 7

B Kic/(MPa » m'?) f/MPa a;, /mm
0.0 1.26 10.31 3.76
0.2 129 7.78 6.88
0.4 135 6.42 11.05
0.6 1.41 5.50 16.50
0.8 1.45 485 242
1.0 158 434 33.13
12 1.69 3.95 45.86
1.4 191 3.62 69.45
1.6 224 3.35 111.63
1.8 3.16 3.11 257.75
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Fig.7 Determination of Kic, f; and a of sieved concrete
from specimens with 0=0.40

B WA [RIE N E R 0 TR RE AR S H N
AR 60 SCHR[22] 7 LS TT AP 3% fo,=47.1 MPa~
56.2 MPa, HlCoHUESRE N £=37.1 MPa~41.0 MPa,
F 6 o fBETT W AR E R IT IR L RS H
Table 6 Results of material constant of sieved concrete from
specimens with same a but different W

8 Kic/(MPa + m'?) f/MPa a;, /mm
0.0 —
0.2 —
0.4 1.01 9.53 2.82
0.6 1.01 6.38 631
0.8 1.04 4.99 10.84
1.0 1.07 417 16.43
12 1.10 3.61 2327
14 115 3.19 32.67
16 1.24 2.87 46.58
1.8 135 2.62 66.41
2.0 1.49 2.40 96.11
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