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Abstract

bending notched beams. In the tests, half-bridge strain gauges with lengths of 5 mm and 10 mm are used to

The double-K fracture parameters of three low strength concretes are investigated using three point

determine the initial cracking load of the pre-cast cracks. Comparison of their workability results show that strain
gauges are sensitive to material strengths and short ones are more suitable for low strength concrete. Four other
half-bridge strain gauges are arranged along the fracture ligament. When the tensile strain of the gauge decreases,
the factual crack has propagated to the measuring point. With the load and the crack mouth opening displacement
at this moment, the corresponding equivalent crack length can be calculated and then compared with the actual
one. Results show that double-K fracture model can be well applied to predict crack lengths in concrete.
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Table 1 Concrete mixes and strengths

- KB K RT W OB WY WOKAY ful

(kg/m*) (kg/m’) (kg/m®) (kg/m*) (kg/m’) (kg/m’) (kg/m’) MPa
Cl 245 1292 859 96127 26 52 767 257
Cc2 298 129 879 81144 49 54 897 288

C3 403 127 897 721 30 115 1298 423
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Table 2 Calculations of double-K fracture parameters

BIE  afm Pu/kN  Pui/kN  Pui/Pue CMOD.jum  E/GPa  a./m K/(MPa + m'?) K"/(MPa » m'?)
Cl-1 0.181" 13383 8071 0.603 133.64 1892 02135 0.497" 1.066
Cl-2 0185 13.693  7.735 0.565 191.53 1892 02349 0.498" 1346
Cl1-3 0.160 13750  9.830 0.715 100.07 2009 0.1946 0.527 0.953
Cl-4 0.160 12925  7.870 0.609 100.72 1700 0.1890 0.414 0.839
Cl-5 0.160 13538 8226 0.608 126.10 19.66 02124 0.430" 1.051
Mean - - - - - 1892 — 0.473 1.051
S.D. - - - - - - - 0.043 0.168
C.V. — — — — — — — 0.092 0.160
C2-1 0.160 17412 12512 0719 79.59 2683 0.1839 0.653° 1.079
22 0159 14105  9.721 0.689 122.02 225 02156 0.511 1.144
€23 0.158 17303 11062  0.639 95.58 2417 0.1896 0.574 1.128
C2-4 0.159 15246  10.088  0.662 113.88 2446 02102 0.537 1.200
C2-6 0.160 17000 11790  0.694 81.40 2453 0.1798 0.624 1.037
Mean - - - - - 2450  — 0.580 1118
S.D. - - - - - - - 0.053 0.056
C.V. — — — - — — — 0.091 0.050
C3-1 0.183" 18212 11146 0612 97.93 30.87  0.2046 0.696" 1346
C3-4 0162 22081 17232 0.780 76.60 3183 0.1758 0.919 1.299
C3-6 0.160 21513 17258  0.802 81.36 2991 0.1776 0.907 1.282
Mean — — — - - 3087 — 0.841 1309
S.D. - - - - - - - 0.102 0.027
CV. — — — — — — — 0.122 0.021
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Fig.4 Calculations of double-K fracture parameters
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Table 3 Calculations of equivalent crack lengths

" P/  CMOD/ E/ SREEK SERREEK AR
%% KN um  GPa a;/m a)/m  REFE/%)

13280 13932 1892 0.398 0217 0.207 4.8

10.031 330.50 18.92 0.398 0.288 0.297 -3.1
Cl-2 11.578 9843 18.92 0396  0.201 0.211 —4.6
Cla 10.810 17322 17.00 0.399  0.239 0.250 -4.6

6.581 314.66 17.00 0.399  0.299 0.300 -0.3
Cl-5 12455 229.51 19.66 0.400  0.257 0.250 2.8

16.845 67.50 26.83 0.400  0.174 0.180 -3.2

211 16.020 120.10 26.83 0.400  0.219 0.210 43
13.802 179.80 26.83 0.400  0.255 0.250 1.9

11.068 259.41 26.83 0.400  0.287 0.300 —4.2
10.031 41.70 2252 0399  0.164 0.179 —-8.5
2 13.693 86.47 2252 0399 0.194 0.209 -7.1
13229 187.40 2252 0.399  0.249 0.249 -0.2
10.856  274.82  22.52  0.399  0.282 0.299 =5.8
15756 139.28 24.17 0.396  0.221 0.208 6.2
C2-3 15343 147.10 2417 0396  0.226 0.248 -8.8
10.753 23097 24.17 0.396  0.275 0.298 -7.8
14782  67.68 2446 0396  0.175 0.179 -2.0
Cod 14885 96.11 2446 0396  0.200 0.209 -4.3
12.925 17359 2446 0396  0.248 0.249 0.2
12.151 187.80 24.46 0396  0.257 0.299 —-14.1
15.607 65.05 2453 0.398  0.170 0.180 =5.7
26 15813 111.25 2453 0.398  0.207 0.210 -1.3
14.627 136.84 2453 0.398  0.227 0.250 -93
11.171 21644 2453 0.398 0271 0.300 -9.6

17.594 134.18 30.87 0398  0.228 0.207 10.3
C3-1 16.768 191.04 30.87 0398  0.254 0.247 2.8

13.313  309.74 30.87 0.398 0.293 0.297 -1.5
32 16.717 81.23 30.87 0.400  0.198 0.205 -3.2
14241 335.68 30.87 0.400  0.295 0.295 0.1
21359 6882 31.83 0399 0.170 0.182 -6.4

18.883 138.47 31.83 0399  0.228 0.212 7.7

17.490 16548 31.83 0.399 0.245 0.252 -2.8

11.610 304.79 31.83 0.399 0.300 0.302 -0.6

21204 9842 2991 0.399 0.192 0.210 -8.4
C3-6 17.697 178.02 2991 0.399 0.245 0.250 -2.1

12.333  330.12 2991 0.399 0.298 0.300 -0.5
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