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Table 2. Average strength reduction due to different
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Fig. 1. General trend of the effect of the height-to-diameter
ratio on the strength of cylindrical specimens [3]
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Fig. 2. Molding and reinforcement placing for the specimen
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B10 10 20 2 5 $10-NT-D . B& 10 20 2 5 P16 0 c8 10 10 1 5 2410 L
B1l1 10 20 2 3 $16-0 . B8 10 20 2 5 10-0 . c9 10 10 1 5  2010-NT “
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2138

Table 4. Bar arrangement in the cores
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Mix w/c Curing  Cube specimen
design conditions (Mpa)
28 56 days
days

1 0.44  3-day soaked 48.1 51
Air dried 44.6 48.5
2 0.55  3-day soaked 16.5 19.2

Air dried 15.4 17

Table 5. Compressive strength of standard specimens at 28-
and 56-day ages
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Parameter Estimate Std. Error Lower Bound  Upper Bound
al 2.719 .080 2.561 2.877
a2 .664 .063 .539 788
o3 -6.100 6632987.332  -13166381.894  13166369.693
0 4 -.004 .002 -.008 -.001
as .190 .013 .164 217
a6 .001 .001 -.001 .002
Table 6. Environmental conditions
e ol e Ll 5V Jga
ANOVA®?
Source Sum of Squares df Mean Squares
Regression 134308.126 6 22384.688
Residual 395.624 96 4.121
Uncorrected Total 134703.750 102
Corrected Total 25302.375 101

Table 7. Environmental treatment requirements
Dependent variable: cube_str  MPa?

a. R squared = 1 - (Residual Sum of Squares) / (Corrected Sum of Squares) = .984.
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Abstract

Concrete core test is always regarded as an important issue in the area of concrete industry to evaluate the in-
situ concrete strength, and sometimes it becomes the unique tool for safety assessment of existing concrete
structures. Core test is, therefore, introduced in most building codes. The presence of rebar in the cores
affects the results of testing; accordingly, some codes specify that no bars are allowed to be present in the
cores, while others account for the bars by introducing a correction factor. In the present experimental
research, the parameters that exert significant effects on the strength of the cores containing rebar are
examined. To that end, 112 plain and reinforced concrete beams with the bars of 10- and 16-mm diameter
(with different arrangements) and water-to-cement ratios of 0.4 and 0.55 have been created. The beams have
been kept and cured under air-dried conditions. In order to perform the compression tests, 988 concrete cores
of 7.5- and 10-cm diameters with aspect ratios of 1 and 2 have been drilled at 14, 28, and 56 days of age. In
the majority of cases, as the water-to-cement content increases from 0.4 to 0.55, there is a larger amount of
strength loss in the cores containing the rebar as compared to those without any rebar. The strength of the
cores declines by increasing the concrete cover for the bars. For the cores containing a single bar, the
reduction which is resulted in the strength in comparison to that of the plain concrete cores is more dramatic
in the cores having a bar of larger diameter. On the other hand, the amount of strength drop increases by
increasing the number of bars. The largest drop in the strength values, amounting to 23 percent of the plain-
concrete core strength, is observed in the concrete cores having two 16-mm bars. Furthermore, the cores
containing eccentric rebar show a greater reduction in comparison to the cores with no eccentric rebar. The
analysis of core test data may be difficult, leading to uncertain interpretations and conclusions. This study
investigates the reinforcement correction factor of concrete core testing in more detail to prepare appropriate
outlines for interpretation of results in order to minimize uncertainties involved. For this purpose, an
extensive experimental program was under taken to probe the factors influencing the interpretation of core
test results. This program includes different concrete strength level, moisture condition, core size, length-to-
diameter (L/D) ratio of core and steel bar size with various configurations. The effect of variation of
foregoing parameters on the ratio of average compressive strength of cores containing steel bars to that of
corresponding plain specimens was probed. The results obtained do not reveal any simple or consistent
pattern. The findings obtained from extensive experiments show that the correction factors are highly
dependent on the values of volume percentage of reinforcing bars and steel bar position on the core, which
are extremely interrelated. Hence, the experimental results do not show a good agreement with the
provisions by the British Guide 6089 and Concrete Society Report No.10.

Keywords: core tests, strength, correction factor, steel bar
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