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Estimation of Concrete Strength Based on 7-day Strength

HoH* HEf* Ol
Kim, Sun Young Kwon, Tae Soo Lee, Soo Gon
ABSTRACT

The strength of concrete. the key factor in quality control is governed by the amount of
cement, coarse and fine aggregates, water and various admixtures. For this reason, the
strength of the concrete and its other properties are not precisely predictable. That is, the
test cylinders from a mix designed to provide a specified strength, usually show
considerable statistical variability.

This paper proposes a method of concrete strength evaluation by using the means and
standard deviations of a 7-day compressive strength of concrete. IFor this purpose more
than 7,320 strength test data have been collected and are processed by mean of a linear
regression technique. The proposed method has been compared with that of Slater and
JIS. In general, estimated values by the proposed method show better agreement with the
actual values of concrete strength than those values proposed by other methods.

Keywords : Quality control, statistical variability, standard deviation, concrete strength
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Table 1 Categorization of test data (Seoul area)

Specified
strength 210 240 270
kgl/em
. 1200 A800 1320
No. of data (3100) (2100) (1200
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Table 2 Statistic analysis of total data (7-day strength in

the parenthesis)

Average 292(193)
Median 295(192)
Mode 306(204)

Geometric mean

2900192)

Variance

862(467)

Standard Deviation 29(22)
Standard Error 1.31(0.97
Minimum 184(138)
Maximum 418(295)
Range 234157
Lower Quartile 278(180)
Upper Quartile 308(204)
Interquartile range 30(24)

Skewness

-0.8000.42)

Standardized Skewness

-7.33(3.83)

Kurtosis

2.51(1.16)

Standardized Kurtosis

11.4405.28)
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F,, =0.25"F 1 205(210kg / cm™) (3
F,, = 0.27F, + 235(240kg / cm’) (4)
F,, = 0.20F, +262(270kg / cm"®) (5)
F,, = 0.84F, + 128(t0tal daia) (6)

Table 3 Result of regression analysis and error

Regression constants Error(%)

Lo
a o} ¢ Proposed| JIS Slater
, _ ) 115 | 302 318
210 0.25 | D.005 | 201.79 —
“7.2 1.4 4.0
R 14.0 223 24.3
240 0.27 |-0.510236.93 - o
-12.6 20.0 <181
. o 9.2 234 25.0
270 0.20 | 0.220| 26270 -
-12.5 105 5.3
. 1291 28T 32.1
Total | 0.84 |-0.370]130.08 — "
-16.7 -26.4 -19.1

f‘.yl = Specified compressive strength{kgt/cm’)
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Table 4 Error Comparison of Proposed Eq. with other
Eq. from Seoul Province Data! %)

~ fL 210 240 Total Data
lig. ™~ max | min | max { min | max | min
Proposed 6.0 | -34.9 1.0 ] -30.5 9.8 ] -349
JIs 302 1277 203 128 3021 -277
Slater 318 | 201 ] 235 T30 318 200
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Table 5 Comparison of Proposed Eq. with Strength tested
by Schmit Hammer

24 Days Tested Error(%]
folrel o strength et Arort
' - Strength -
Pro. | JIS | Slater Pro. 1 JIS | Slater
A0 | ML T3] 252 | 20 ) A 22 41 | -1 12
2001 182 [ 455 200 | 26 | X0 81 T8 29| 21
0] 25 P3N e | 320 ) 33 312 10| 26| 64
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