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A New Estimated Strength Equation of Concrete
by Penetration Resistance Test

H oo g Ay oy
Kwon, Young-Wung Shin, Jung-Sik
ABSTRACT

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

In this study, there performed a series of test for one year and estimated strength equation of concrete as
follows ;

Linear : fck = 3.38d - 95.1(r%= 88.6%)
Quadratic : fck = 0.188d%- 10.76d + 166.3 (r?= 96.7%)
here, fck @ estimated compressive strength of concrete by MPa d @ exposed probe length by mm.
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Table 3. Physical Properties of TYPE | Cement

Specific Blaine Stability Setting Time(min) Compressive Strength(MPa)
gravity (cn/g) (%) initial final 3 day 7 day 28 day
3.15 3350 0.03 250 360 21.0 28.0 36.0
Table 4. Physical Properties of Aggregates

Specific Finess Absorption Unit weight Pecentage passing of
Aggregate gravity modulus (%) (kgf/m’ 0.08mn sieve(%
Fine 2.62 2.82 0.8 1600 0.3
Coarse 2.62 57.5 0.5 1560 0.3
Table 5. Properties of Admixtures
Concrete Strength T Principal El t | Content Col Specific
(MPa) ype nicipa emen onten olor Gravity(20TC)
20.2 AE-admixture acia fluid | achromatic 1.04
25.2 super plasticiger AE-admixture naphthalene fluid |{dark brown 1.15
65.0 poly-carbon acid salts poly carbon acid fluid | bright pink 1.2
Table 6. Mix Proportioning of Concrete
Concrete Strength | W/CM | S/A Unit Weight of Ingredient (MPa) Max. Aggregate | Slump
(MPa) (96) (96) W C S G F A size (mm)
20.2 72 51 142 219 970 833 33 2.02 25mm 120
25.2 45 46 148 326 818 927 58 1.92 25mm 120
65.0 25 37 134 506 597 904 127 | 1456 25mm 120

W: Water, C: Cement, S: Sand, G: Gravel, F: Fly ash, A: Admixture
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(a) Plan (b) Elevation (c) Core(o) & Target(2)
Figure 1. Specimen of Concrete Structure
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Table 8 Exposure probe Length & Compressive Strength of Concrete Core
Age fck = 20.2MPa fck = 25.2MPa fck = 65.0MPa
D g ) Exposed Concrete Strength Exposed Concrete Strength Exposed Concrete Strength
ays Length(mn) (MPa) Length(mn) (MPa) Length(mn) (MPa)
3 28.3 10.1 30.1 14.4 39.5 36.3
7 29.7 13.7 33.0 15.4 40.8 34.8
14 33.2 145 35.8 175 42.2 46.2
28 349 19.3 36.7 23.3 44.6 63.1
90 34.3 21.9 - - 44.3 64.4
180 36.8 22.4 36.9 24.7 46.8 65.4
365 36.4 24.4 38.3 26.4 44.9 64.8
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Table 6. Analysis of Variance

Source DF SS MS F P
X Regression 1 6125.31 6125.3
Linear Residual error 18 786.46 4369 14019 0.000
, Regression 2 6689.71 3344.86
Quadratic Residual_error 17 222.05 13.06 2608 0.000
Table 7. Correlation Equations for Estimating
Correlation equations r?
Linear fek = 3.38d - 95.1 88.6%
Quadratic fck = 0.188d%- 10.76d + 166.3 96.7%
fck = Compressive Strength, MPa
d = Exposed Probe length, ma
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Linear : fck = 3.38d - 95.1 (r’= 88.6%)
Quadratic  : fck = 0.1838d%- 10.76d + 166.3 (r?= 96.7%)
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80 [ Concrete age : 7days ~ 365days
fck : 20.2MPa ~ 65MPa

70
fck =0.188¢2 — 10,760 + 166.3
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Figure 2. Compressive strength versus exposed length
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