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A New Strength Equation of Concrete by Schmidt Hammer Test
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ABSTRACT

This study concerns the .new equation of concrete strength by schmidt hammer test. There are not only few estimate
strength equations of concrete by schmidt hammer test, but also many problems to apply them because of time, cost,
easiness, structural damage, reliability and so on.

For this study, there performed a series of schmidt hammer test with in existing 730days' concrete structures and
proposed equations as follows ;

Linear : f;x = 2.18R - 40.54 ( r= 77.7% )

Quadratic : fox = 0.076R* - 2.92R + 40.04 (= 85.5%

here, fck : Estimated compressive strength of concrete by MPa, R : Rebound index of concrete
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Table 1. Physical Properties of TYPE | Cement

Specific Blaine Stability Setting Time(min) Compressive Strength(MPa)
gravity (cof/g) (%) initial final 3 day 7 day 28 day

315 3,350 0.03 250 360 21.0 280 36.0

Table 2. Physical Properties of aggregates
Specific : Absorption Unit Pecentage passing of 0.08mm
Aggregate gravity Finess modulus (%) weight(N/m’) sieve(%)

Fine 2.62 2.82 0.8 16.0 0.3

Coarse 2.62 575 0.5 15.6 0.3

Table 3. Properties of Admixtures

28days’ Strength Specific
of Concrete(MPa) Type Component Content Color gravity(20TC)
20.2 AE-admixture acid fluid achromatic 1.04
25.2 super plasticizer AE-admixture naphthalene fluid dark brown 1.15
65.0 poly-carbon acid salts poly carbon acid fluid bright pink 1.2
Table 4. Mix Proportioning of Concrete
Concrete o S/A Unit Weight of Ingredient (MPa) Max.
Strength(MPa) W/CM(%6) (%96) W C S G F A Aggregate size Slump(mm)
20.2 72 51 1.42 2.19 97.0 88.3 330 0.2 25mm 120
25.2 45 46 1.48 3.26 81.8 92.7 58.0 0.2 25mm 120
65.0 25 37 1.34 5.06 59.7 90.4 12.7 15 25mm 120

W: Water, C: Cement, S: Sand, G Gravel, F: Fly ash, A: Admixture
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Figure 1. Specimen of Concrete Structure
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Table 5. Schmidt Hammer test & Compressive Strength of Concrete Core

Age fck = 20.2MPa fck = 252MPa fck = 65.0MPa
(Days) | Rebound index | Concrete strength{iMPa) |l Rebound index |Concrete strengthiMPa)] Rebound index |Concrete strength{MPa)

185 9.9 19.3 14,2 36.3 38.4

3 21.9 9.5 217 15.5 - =
18.9 11.2 19.3 145 37.1 423

21.3 14.1 25.7 18.4 377 40.1
7 24.5 14.7 272 15.2 37.7 4.7
25.8 16.0 25 15.7 38.1 40.8
237 147 26.3 16.2 375 48.2
14 24.9 13.4 26.3 159 37.4 39.6
25.3 20.0 26.1 18.8 37 442
27.9 18.4 306 24.4 39.3 63.2
28 209 246 315 239 389 63.6
29.5 219 30.1 2.2 39.1 62.9
31.4 21.8 32.8 24.1 43.6 65.3

90 3.8 21.4 344 23.9 43.8 63.1
329 220 35.8 25.0 41.8 63.6

31.7 19.9 34.3 28.4 43.1 67.1
180 31.3 24,7 34.2 296 433 629
33 248 343 21.0 433 63.7
34.13 239 - - 46.31 65.6
365 35.38 220 36.69 26.3 46.88 66.6
33.94 249 34.5 26.2 46.44 63.9
36.00 23.4 38.38 275 46.31 69.3
730 36.44 23.7 34.88 27.7 4863 68.4
37.56 24.7 37.94 274 49 63
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Table 6. Analysis of Variance for Regression

Source DF Sum of Square Mean of Square F-Value P-Value
: Regression 1 19351.593 19351.593
Linear Residual error 68 5550.794 81.629 231.067 0.000
. Regression 2 20668.571 10334.285
Quadratic Residual error 67 4233.816 63.191 163.540 0.000
Table 7. Equations of Regression
Variable Coefficient Std. Error 1-Value Sig. Level r
Linear Constant -40.53 4.873 -8.318 0.000 0777
' Rebound 2.17 0.141 15.397 0.000 )
Constant 40.04 14.024 2.855 0.0057
Quadratic Rebound index -2.924 0.859 ~3.404 0.0011 0.855
Rebound index’ 0.0764 0.013 5.990 0.0000
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Figure 2. Rebound number versus Concrete age Figure 3. Regression Curve
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Linear : fao = 2.18R - 40.54 = T71.7%

Quadratic : fao = 0.076R* - 2.92R + 40.04 r= 85.5%

fck = Compressive Strength, MPa

R = Rebound Number
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