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A Study on fracture parameters with compressive strength of concrete
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. Abstract

Concrete has a different fracture mechanism from the other materials, with the existing of
FPZ at the ahead of its cracks, and represents the softening curves at the post-peak load in
the load-displacement diagrams. So, it can transmit the stress at the post-peak load. This can
not be understood with the traditional concept of strength, but with the theory based energy
approach..

For the purpose of this study is mainly used RILEM(1990 TC89-FMT) and TPM, and the
concrete fracture properties have been evaluated according to the its compressive strength. The
evaluated fracture properties is Gr, ac, Kic, CTODc, Q etc.
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Table 1 Physical properties of cement Table 2 Physical properties of Aggregates
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Setting time | Compressive strength Class Specific | Gmax | Unit weight | Absorption | F.M

Specific | Fineness {min) (kef/cm) gravity | (mm) (kg/m) (%)

e :/ .
BraVity | (W) T RT3y | 70 |80 FoA | 23 | 5 1564 105|201
315 | 3140 | 225 | 440 | 210 | 280 | 376 C-A | 266 15 1569 09  |649
Table 3 Mix proportion of concrete
. »
F Unit weight(kg/m ) — A
tket/em)| C s G W | AD" o - |
210 | 345 | 781 | 1004 | 178 | 103 gy & pony
270 | 3718 | 754 | 1008 176 227 e
330 427 718 1008 175 2.99 ~ -
400 | 484 | 683 | 1001 173 3.87
=0 56 e o1 7 S Depth(d) 150 Width(b) 80 Length(L) 700 Span(S) 600
*AD: Lignosulphonate based AE water reducer Notch(ao) to depth ratio 1/2
Gyax 16mm, Slump 15cm®2 Fig 1 Size of specimen
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Fig 2 Test set-up
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Table 4 The property value of compressive specimens

Specimen | C.S. (kgf/ca') { T.S. (kgf/cnf) E (kgf/cr)
210 237 25.43 2.55%10°
270 344 36.52 2.96 < 10°
330 380 37.17 2.99x10°
400 420 44.40 3.03%x10°
500 521 50.12 315X 10°

C.S. ' compressive strength, T.S. : Tensile strength
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34 YATFEAGHTEHY (Critical crack Tip Opening Displacement, CTODc )
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Table 5 The fracture properties of noiched beam specimens
. ao |Ligament| Piax Oc E Gy ac s ( .

Specimen mm) (mm) | (kgf/en) |(kgf/ca)) (GPa) | (N/m) | (mm) aJ/b Kic | CTOD. Q
210_01 o4 100 278 136 21.76 94 98 0.643 1.423 0.0648 980
210_02 49 103 275 139 19.85 84 80 0.538 1.093 0.0495 807
210_03 49 106 262 125 21.92 38 34. 0.549 1.391 0.0526 686
270_01 25 23] 268 125 24.76 36 79 0.509 1.106 | 0.0328 538
270_02 52 105 353 169 28.20 105 76 0.496 1.019 0.0338 876 -
270_03 a3 100 330 152 25.32 83 81 0.519 1.201 0.0407 735
330_01 48 100 389 199 31.79 113 78 0.509 1.406 0.0289 427
330_02 48 105 376 1807 28.11 101 75 0.499 1.255 | 0.0296 439
330_03 48 107 - 386 1807 21.26 95 76 0.516 1.022 0.0347 520
400_01 51 103 409 1939 33.39 118 73 0.474 1.065 | 0.0201 396
400_02 55 102 347 1623 28.69 117 75 0.483 1.005 0.0197 317
400_03 53 103 445 2056 29.16 126 70 0.447 1.227 0.0203 232
500_01 48 105 445 2137 33.25 123 63 0.412 1.261 0.0205 290
500_02 o4 96 409 2044 30.97 120 71 0.475 1.303 0.0205 236
500_03 46 106 520 2532 36.91 141 65 0.429 1.410 0.0192 253
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Fig 3 Load-CMOD curve at the center of beam
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Fig 4 Fracture parameters ~ Compressive strength relation
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