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A New Strength Equation of Concrete by Penetration Resistance Test
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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, structual damage, reliability and so on.
In this study, there performed a series of penetration test with in 730days’ concrete structures and proposed

equations as follows ;
Linear tfa = 2.95d - 80.0 (r?= 69.8%)
Quadratic : fa = 0.204d%~ 12.15d + 193.2 (r?= 83.6%)
here, fck : Estimated compressive strength of concrete by MPa d : exposed probe length by mm.
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Table 1. Physical Properties of TYPE | Cement

Specific Blaine Stability Setting Time(min) Compressive Strength(MPa)
gravity (ew/g) (%) initial final 3 day 7 day 28 day
3.15 3,350 0.03 250 360 21.0 28.0 36.0
Table 2. Physical Properties of Aggregates
Specific . Absorption Unit weight Pecentage passing of
Aggregate gravity Finess modulus (%) (kgf/m’) 0.08mm sieve(%)
Fine 2.62 2.82 0.8 1600 0.3
Coarse 2.62 57.5 0.5 1560 0.3

Table 3. Properties of Admixtures

0%88311(5:1, e%(t:li%;})l Type Component Content Color Gr 22?&% )
20.2 AE-admixture acid fluid achromatic 1.04
252 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 Strength | W/CM S/A Unit Weight of Ingredient (MPa) Max. Aggregate | Slump
(MPa) (%) (%) W C S G F A size (mm)
20.2 72 51 14.2 21.9 97.0 88.3 33.0 0.2 25mm 120
25.2 45 46 14.8 32.6 81.8 92.7 58.0 0.2 25mm 120
65.0 25 37 13.4 50.6 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 Strength

2.4 Winsor Test9] #u] 2 93

of Ajgel AlEEHE AH& L2 E(Probe, BYUH), S ol &t BYE{ F (Power driver), T2
B x=&70lE 2A3+E 7] F(Electronic measuring unit)® TAHol glow, EF¥ (Silver) T2 H
= A7 64mn, Zo) 79mmolth  ©] AP YA T2 H AHEP RJSEFINUIX(B00], HEE ¢
1%)7t FsHed 8% UF SAEV #Ydtes AE o&ddtt. Z2B 27|&FAYAY
dRE Z2ug FAHUE Alo]9 vhd &M FFHIL, bE YR E SAYEE JH4FoEN F
ot EadE #5E Z3HE U =&H Tadg ol A AEE AN

25 A ¥zge] 85

AAHAE Avl= James Instrumentiit 2 Winsor HP Probe System$, Probe= X & ¥ (Silver)A}£-3}
At x&Zol9 EAHL Fo AR FolM 279 HAERE Tl =FHE SFHUTH

AsAGol AR 437171 WF Mite 100t FEEFAR7ZA, S sFH BALGEF HA

126 A&8541



= 2~
=T

E 98 Wit Alele] FHA-AUE- load cell ¥ saddleg AH&3R i, 3%
2=
t < 0.3MPa/sec ©)3ict.

ARE 5o 78 AgA A& Table 59 2.

Table 5. Exposure probe Length & Compressive Strength of Concrete Core
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Age fck = 20.2MPa fck = 25.2MPa fck = 65.0MPa
(Dg ) Exposed Concrete Strength Exposed Concrete Strength Exposed Concrete Strength
ays Length(mn) (MPa) Length(um) (MPa) Length(um) (MPa)
3 285 9.9 26.2 14.2 40.8 36.4
28 10.2 34 145 38.2 36.2
7 324 16.4 33.6 15.2 39.6 40.1
27 11 324 155 42 29.4
14 39 14.7 39.1 16.2 42.3 482
274 14.2 32.5 18.8 42 44.2
% 328 18.4 36.3 24.4 445 63.2
36.9 20.1 37 22.2 44.7 629
90 31.6 21.8 39.6 16.6 43 65.2
36.9 22 41.2 21.9 456 63.5
180 355 19.9 38.1 28.4 45.4 67.1
38.1 24.8 35.7 20.9 48.1 63.7
365 37.1 239 37 26.6 43.8 65.6
35.7 249 39.5 26.2 459 63.9
730 39.3 23.4 39.3 215 45.9 69.3
36.7 247 39.2 214 436 69
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Table 6. Analysis of Variance
Source DF SS MS F P
R Regression 1 12044.11 12044.11
Linear Residual error 46 5211.458 113.29 10631 0.000
. Regression 2 14432.47 7216.24
Quadratic Residual error %5 7823.10 62.74 11503 0.000
Table 7. Correlation Equations
Correlation equations r?
Linear fck = 2.95d - 80.0 69.8%
Quadratic fck = 0.204d%- 12.15d + 193.2 83.6%
fck = Compressive Strength, MPa
= Exposed Probe length, mm
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Figure 2. Exposed length versus Concrete age Figure 3. Regression Curve
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Linear : fx = 2.95d - 80.0 (r*= 69.8%)

Quadratic : fu = 0.204d%- 12.15d + 193.2 (r?= 83.6%)
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