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Fig. 1 Specimens and loading modes
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Table 1 Test results of mechanical properties of concrete
/KN fu/MPa fu/MPa /KN fu /MPa fu/MPa
1-1 122.5 11.6375 7.7832 2-4 156.0 14.82 9.9116
1-2 116.0 11.02 7.3702 3-1 106.5 10.1175 6.7666
1-3 100.5 9.5475 6.3854 33 109.0 10.355 6.9254
1-5 113.5 10.7825 7.2113 3-4 108.9 10.3455 6.9191
1-6 112.5 10.6875 7.1478 3-5 112.5 10.6875 7.1478
2-1 133.5 12.6825 8.4821 3-6 97.0 9.215 6.1630
22 117.5 11.1625 7.4655 3-7 101.0 9.595 6.4171
GB50010—2002 15
E =10/ 2.2 +34.7/f .« 1
E 3 18.432 GPa 17.884 GPa  20.591 GPa.
fu = 0.88 x 0.395f§{fi 1 -1.645x%x0.21 % 2
S 3 1.061 MPa 1.032MPa  1.181 MPa.
3
|| I-1 - F-5 2
10 5 F bES/F
a’/h . 1 I I-1 16
ol _ 2( s i)
bE P 21.899 + 36.202tan 2 3
o _ 2(1 l)
bE P 5.7585 + 0.3586tan 2 h 4
o _ 2(1 1)
bE F = 5.8265 + 0.917 6tan 2 h .
o 2(£ g)
bE F = 5.6498 + 0.438 2tan 2 h



of I -1 mixed fracture
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Fig. 2 Typical F-6 curves measured from tests
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Table 2 Results of fracture tests
Fon/ a/ K/ Ky 7/ Ky/ I\
N mm MPa m'”? MPa m'”? MPa m'”? MPa m'”?
1 825.3 60.8 0.3916 0.2835 0 0
II 10757.2 57.4 0 0 0.4262 0.3715
L-I 4603.3 58.2 0.2959 0.2214 0.1646 0.1303
e =20 mm
-0 6199.0 57.9 0.2097 0.1630 0.2519 0.2057
e =10mm
KiKic+0.6076Ky = Kic R = 0.981 7
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Chinese

Tensile-shear fracture tests on | - [| mixed model of concrete

DENG Ai-min XU Dao-yuan
College of Mechanics and Materials Hohai University ~Nanjing 210098  China

Abstract Based on the double-K fracture criterion the critical effective crack length a, and the corresponding stress
intensity factors K| and Ky of | -1 mixed tensile-shear fracture specimens at failure were calculated through the design
and the analysis of tensile-shear fracture tests on | - ]I mixed model of concrete. A new [ -[I mixed tensile-shear
fracture K criterion was established considering the influences of fracture process zone. The critical curve of the new
fracture K criterion was fitted with the quadratic parabola. Compared with the critical curve without consideration of the
influences of fracture process zone the critial curve of the proposed model indicate that the safety of calculating the

stability of cracks is improved and the requirements of crack-resistant behaviors of material are reduced.

Key words concrete fracture test fracture process zone critical effective crack length fracture criterion critical

curve
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