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Abstract

In construction field, it used various technique for concrete formwork. Part of them, non-destructive test has
been conducted to estimate a compressive strength of concrete easily such as rebound method and ultrasonic
pulse velocity method etc. Former research has recommend proposed equation based on experimental data to
investigate strength of concrete but it was sometimes deferent actual value of that from in field because of the
few of data in case of early strength concrete. In this study, an experiment was conducted to analyze strength
properties for early strength concrete using cylinder mold and 1,000mmx1,000mmx>200mm rectangular specimen.
And compressive strength of concrete was tested by non-destructive test, and calculated by the equation proposed
former research. As a result, the non-destructive test results showed approximately 70 percent of the failure
test value for all conditions, and worse reliability was obtained for high strength concrete samples when the
ultrasonic pulse velocity method was used. Based on the scope of this study, the experimental equation for
estimating compressive strength of early strength concrete from 24MPa to 60MPa was proposed.

Keywords : non-destructive test, rebound method, ultrasonic pulse velocity, early strength concrete, experimental equation
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Suggestion for Non-Destructive Testing Equation to Estimate Compressive Strength of Early Strength Concrete
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Table 1. Equation through acoustic impact test

Researchers Equation
AlJ = (7.3R+100)/10.2
MIJ Fe = (13R-184)/10.2

Kim et al.[4] Fe = 33.53R-103.38

Hong et al.[6] Fo = 0.0414R"**%

F. : Compressive strength(MPa)
R : Rebound value
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Table 2. Equation through non-Impact test

Researchers Equation

AlJ = (215Vp-620)/10.2
Pyzsniak J.[2] = (92.5Vp2-508Vp+782)/10.2
Kim et all4] Fe = 33.53Vp-103.38

Hong et al.[6] Fo = 0.0414vp***
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Table 3. Experimental plan and concrete mix proportion

Slump Air

Unit weight (kg/m®

(MfCFta) \f\(f//E; (Slump-flow) content (So;a) > Test item
° (mm) (%) ° W C S G AD
24\" 479 180+25 4515 487 163 340 863 913 2.7 = Slump(slump-flow, mm)
= Air contents(%)
30M 413 180+25 45%15 46.7 165 400 802 918 32 = Compressive strength(MPa)
* Rebound value(R)
45M 33.0 550+50 35%15 43.0 165 500 714 950 60 = Ultrasonic pulse velocity(km/s)
1) 24M: 24MPa concrete
2) AD : admixture
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Table 4. Physical properties of used material
2z oo Z 7 E
Material Physical properties 24.1 274 & HE A
= E 0LO. AJAFO 29me T
Cement OPC (Density : 3.15g/cm®, I EQ] A ¢ JoRA SHIE TKS F 2402
specific surface area : 3,200cm?/g) %ﬂﬂEJ ,/:qu }\]OJ]:]O]—%—]J . ,/Elgnqg_%io L 'KS F
Fine Washed sea sand 0}O = Eo] A8 ZTo o AsuF o
aggregate  (Density : 2.59g/cm?, absorption : 1.00% ) 2594 w7 GF ZATES] SHE SR AlY O@J » O
o T ES }o =
Coarse Crushed granitic aggregate (Size : 25mm, 7]%1: KS F 2421 ?ﬂ}‘g‘]ﬂq] —’]?f %X] %t T EL
aggregate Density : 2.60 cm absorption : 0.9%) = =)
oures v 2600 P F71% AW, ol Zstel ANt
Super . S
plasticizer Polycarboxylic Superplasticizer-based type
0 o i mm 1100 800 100| (Unit: mm)
Ser——————7
2.2 AN =2
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Figure 1. Mock-up test specimen
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Non-Destructive Testing Equation to Estimate Compressive Strength of Early Strength Concrete

Where , V, : Ultrasonic pulse velocity(km/s)
L : Distance(km)
A¢ . Transit time(sec.)
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Fe = (215V, — 620) / 10,2———————————

Where , F. : Compressive strength(MPa)
V, . Ultrasonic pulse velocity(km/s)
i t Lo | £ ~ <\ \
¢) Rebound value d) Ultrasonic pulse velocity -
A )
Figure 2. Test methods for compressive strength gﬂd %-»]— =
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2?_]' i‘ﬂl‘:; 701'5“1—;8]51]% gﬁLLHq]/ﬂ Om}ﬂ—& }\}‘g‘ﬂ% Fresh Hardened
A zstsloA Aoke 4(1)< Bgaist,
=21 = [E S| =2 =2 0 AR f _ .
t’;/lp')é SIUI(’]r:lnpm];IOW (é/f) Compressive strength(MPa)
F.=(13R - 184) / 10.2 ~——————————— (1) Om 60m Om 60m 1D 3D 7D 14D 21D 28D
Where , Fc . Compressive Strength(]_\/_[Pa) 24M 180 170 54 44 11.0 23.6 299 31.1 32.7 336
R : Rebound value(revised) 30M 190 170 46 43 148 287 334 353 388 41.1
45M 510x530 500x500 34 3.1 20.5 44.3 50.1 54.5 58.7 63.1
ZLulE 0] 240 ONS FarnellAF] Pundit AH|E
Agaigon 79, 149, 219, 289 AFAIN 48 BA Raeiee] 24 e o R vjgh LR W Sy
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Table 6. Results of rebound value and ultrasonic pulse velocity test
Mi & Rebound value(R) Mold(Vp, km/s) Core(Vp, km/s) Mock-up(Vp, km/s)
x type 7D 14D 21D 28D 1D 3D 7D 14D 21D 28D 7D 14D 21D 28D 7D 14D 21D 28D
24M 321 348 36.1 360 21 32 43 43 43 43 41 4.1 4.1 4.0 40 41 4.0 3.9
30M 332 361 369 373 21 33 43 44 42 4.3 44 4.3 4.3 4.2 4.2 42 4.2 41
45M 383 418 468 454 24 36 43 45 43 42 4.2 43 45 43 44 4.4 43 43

% The results are average values to calculate experimental data.
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