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Estimating the Compressive Strength of High-Strength Concrete Using Surface
Rebound Value and Ultrasonic Velocity

Min Wook Kim', Hongseob Oh%*, Kwang Chin Oh’

Abstract: The authors performed the experimental work to propose the strength prediction equation for high strength concrete based on the
non-destructive test methods. The concrete specimens that the range of design compressive strength was 40~80 MPa was produced in laboratory,
and then tested rebound test and ultrasonic velocity methods and also compressive test according to the Korea Standard. The test results was compared
with previously equations suggested by other researcher. From the test, these traditional nondestructive methods are simple, quick, has proven to be
reliable and useful method for predicting the concrete strength. The test results were compared with the previous equations and then newly proposed
own equations based on the test results. The proposed equations have the suitable precision and accuracy for applying the high strength concrete
structures
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Table 1 Information about R and UVP vs strength relationship
model from literatures

Type of model Expression Reference
Linear ky By +ky [3]1[6][10]
Polynomial ky By +ky By + Ky (28]

Power k R" [5] [20]
Exponential kyexp (k,Ry) [2] [18]

where, k,_k, and k, are experimental coefficients from regression
analysis
R is either rebound value or UVP velocity
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Table 2 Existing equations for predicting of concrete compressive strength

Reference

Equation(MPa)

Materials Research Society of Japan [1,32]
Architectural Institute of Japan [2]
Atici[3]
Han and Kim [8]
Im [9]
Rebound method ~ Kimetal [11]
KRISS [12]
Kwon et al [17]
Mohammed et al[20]
Qasrawi [22]
Willetts [30]
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F, =0.009322°+ 0.8 R— 12.06

Materials Research Society of Japan [1]
Architectural Institute of Japan [2]
Atici[3]

Del Rio[7]

Han and Kim [8]

Ultrasonic Pulse 1M [9]
Velocity Method ~ Khan [10]

Kimetal [11]
KRISS [12]
Mohammed et al[20]
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12882V,

Architectural Institute of Japan [2]
Combined Method ~ Im [9]
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F,=—0.0777R, +28.67V,, —92.4157

0.37941,+0.01149 2, — 0.5668
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Table 3 Mix proportion of concrete(unit : kgf)
. wi/C S/a S
Mix No. w C FA SF G AE
(%) (%) WS CS

Mix 1 38.5 52 160 374 42 - 358 537 849 3.74

Mix 2 31 51 165 479 53 - 328 492 809 4.52

Mix 3 23 48 165 574 72 72 273 409 758 12.92

Mix 4 21 46.5 165 613 79 94 189 440 743 14.93
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Fig. 1 Compressive strength variation of each concrete mix
according to the curing time
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