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Mix Cement Water Gravel Sand Steel Fibre %
(kg/m3)  (kg) (kg) (kg) % kg
C400SFO0AS12 400 160 1099 805 0 0
C400SF26AS12 400 160 1099 805 0.34 26.5
C400SF53AS12 400 160 1099 805 0.68 53
C400SF78AS12 400 160 1099 805 1 78
C450SF00AS12 450 180 1040 762 0 0
C450SF26AS12 450 180 1040 762 0.34 26.5
C450SF53AS12 450 180 1040 762 0.68 53
C450SF78AS12 450 180 1040 762 1 78
C500SFO0AS12 500 200 988 724 0 0
C500SF26AS12 500 200 988 724 0.34 26.5
C500SF53AS12 500 200 988 724 0.68 53
C500SF78AS12 500 200 988 724 1 78
C400SFO0AS25 400 160 1099 805 0 0
C400SF26AS25 400 160 1099 805 0.34 26.5
C400SF53AS25 400 160 1099 805 0.68 53
C400SF78AS25 400 160 1099 805 1 78
C450SFO0AS25 450 180 1040 762 0 0
C450SF26AS25 450 180 1040 762 0.34 26.5
C450SF53AS25 450 180 1040 762 0.68 53
C450SF78AS25 450 180 1040 762 1 78
C500SFO0AS25 500 200 988 724 0 0
C500SF26AS25 500 200 988 724 0.34 26.5
C500SF53AS25 500 200 988 724 0.68 53
C500SF78AS25 500 200 988 724 1 78

Table 2. concrete mixture details
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Abstract:
Here, the efficiency of the non-destructive Break-Off (BO) test was investigated for assessing the in-place
compressive strength of steel fiber reinforced concrete (SFRC). SFRC was studied due to its advantages in
increasing toughness and tensile and flexural strength in particular. To provide a through and comprehensive
database, 24 mix designs were selected with cement contents of 400, 450 and 500 kg/m® with constant
water/cement ratio of 0.4 for all mixes, two maximum aggregate sizes of 12.5 and 25 mm along with steel
fiber volume fractions of 0%, 0.33%, 0.67% and 1% for ages of 14, 28 and 90 days. A total of 360 BO tests
were carried out in this investigation.Then, effective parameters of SFRC and BO test results were evaluated.
In the BO method, the force required to break off an in-place concrete cylinder of 55 mm in diameter and 70
mm long, is related to the compressive strength of the concrete from a predetermined calibration curve
developed for concrete mix.The studies showed that volumetric percentage and features of steel fibers had a
significant influence on concrete properties as well as BO test results. According to the experimental results
it could be generally concluded that the influencing factors, namely, SFRC properties due to presence of
steel fibers and BO test significantly affect the results as follows:
Generally, for a constant W/C ratio, it can be concluded that raising the cement content increase the mean
values of BO strength. It can be stated that the maximum aggregate size within the range of 12.5-25 mm has
a negligible effect on the BO test results for SFRC with 1% steel fiber volume fractions as the average value
of BO strength for 25 mm aggregate concrete was significantly more than the corresponding value for 12.5
mm aggregate size for plain concrete. Moreover, the improving trend the BO strength with age is observed to
be similar for all different concretes. Furthermore, increase of BO strength of SFR concretes respect to
corresponding plain value is observed as concrete grows older.
In addition, results showed that strength estimation based on a single general calibration curve is not feasible.
Therefore, a specific calibration curve for each SFRC should be represented for a realistic assessment and
interpretation of results. The coefficient of variation of the BO strength was in range of 4— 11%. The higher
values are for concretes with higher amounts of fibers, especially at early ages. The reliability of the method
seems to be good in which the coefficient of variation for each group of BO tests are below 11%. It should
be noted that even under ideal conditions with a specific calibration it is unlikely that 95% confidence limits
of better than £=15% can be achieved for an absolute prediction of concrete compressive strength. The
findings show that higher values are not only due to the lack of precision of the test procedure, but also due
to the intrinsic heterogeneity of granular materials like concrete, particularly in presence of higher amounts
of fibers.

Keywords: Break-off test, strength, Steel Fiber, Partially destructive.
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