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An Empirical Approach for Improving the Estimation of the Concrete Compressive
Strength Considered the Effect of Age and Drilled Core Sample

Hongseob Oh'*, Kwang-Chin Oh’

Abstract: To evaluate the compressive strength of concrete, rebound test and ultra pulse velocity methods as well as core test were widely used. The
predicted strength effected by age, maturity and degradation of concrete, is a slight difference between in-situ concrete strength. The compressive
strength of standard cylinder specimens and core samples by obtained from drilling will have a difference since the concrete is disturbed during the
drilling by machinery. And the rebound number and ultra pulse velocity are also changed according to the age and maturity of concrete that effected
to the surface hardness and microscpic minuteness. The authors performed the experimental work to reflect the age and core effect to the results from
NDE test. The test results considering on the core and age of concrete were compaired with the proposed equation to predict the compressive strength.
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Fig. 1 Scene of flow test and concrete coring from rectangular
specimen
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Fig. 2 Compressive strength development of concrete according to
the curing day
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Fig. 3 Relationship of rebound value and compressive strength
according to the curing time
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Fig. 4 Relationship of ultrasonic pulse velocity and compressive
strength according to the curing time
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Fig. 5 Relationship between compressive strength and rebound value,
ultrasonic pulse velocity

Table 2 Proposed equations for predicting of compressive strength

Proposed Eq. Ave ST.Dev. R’

Rebound F,=19797R —20.173 1.046 0.213  0.823
Ultrasonic Pulse 7, =56.974V,—206  1.063 0220  0.811
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EAE =2 Ao, BAd ok A7) vlals
Fig. 79l A 2jstoith. AH o) &< 243 iigsi= A=

Jest, AR RAASE 220 Bash 92U 5
o ofstel EAH I} JEnT B SHHE 22 W}

7] 9J3te] REZE ZIgEC tiste] dEAZES|(AL,
1983)0l| 4] A AolH, ZFE=rH9fol] mE Al BAGA Tl
o gk S35k vl ol B = ShR.E o] Q1A ek el o|th Fig. 691
ARk A AGE 718 Bol AMHIA e HELE 2
AT E et A=) (AL, 1983)2] A RAA <}
Hl ko] A& 28Y o] ell= vtar, Al o] F71E 7 --oll=
O AR = o2 2P = Ak

4. AABANL BT

4.1 EESAHILE DHSAIH2] 2HA

Fig. 80ll= YWHE I E FAA|eF =&l o3l 23
ZIZE FAA Y] AF ME ASFER(ZATE/FA
AZE)E P o, 5701 9] 217 7} o= 22} 100 mm
9} 200 mm= 1At FAA 2] FE)o} FL3HA FAISHA
ot AAs EFFAIA 9 vlaste] o) FAIA e =Tt
S et ow AA Ao Mo Ax s 17.5%
AEE BAEAT, AT 799 AHE AT Holl= oF
11.3%°] Z= A7} &= o= ELZA TS
A= FAA F2] vHg dsle}l ZA|e} AHE FIEE
Aele] 24 T A SHA Shg 7FEE-9] 2 mlA| gl

12
=1 ~MIX A
2 0% .
= 50 sMIXC
£ 3
?‘a 0 8 4 ’0’0(
. L
3 i
£ s
g
<06 - s .
= Jote:
E=] S
g 453
£ £
=04 plete:
i botel
bosy:
5 S
et £
B bololi
w 0.2 A Votedc
: g
S
S
Pt

150 180 240 300
Age of Concrete (day)

e |
[
[==]
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molded cylinder strength according to the curing age

Table 3 Magnitude of strength correction factors for converting core
strength into equivalent in-place strength [ACI 214.4R-03]

Factor Condition Mean value
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. 50 mm 1.06
Core d}a;leter 100 mm 1.00
T dia 150 mm 0.98
Moisture Standard treatment 1.00
condition : Soaked 48 h in water 1.09
e Air dried 0.96
Damage due to drilling 7}, 1.06

* Constant « equals 4.3(10-4) 1/MPa for f, , in MPa
** Standard treatment specified in ASTM C 42/C 42M
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