[‘J Journal of the Korea Concrete Institute
IVol14, Nol, pp.l~7, February 2002

QMIUEINE AREet 232|E FE2 Hlul

o] =
=]

A= 27

Y. =mylD . aEe? s . oz

Vastdietal 4539

(2001 19 189 A<, 2001

3 Dgdst A% sk
d

124 189 4Al¢rzs)

Standardization of Estimation Function of Concrete Compressive Strength
with Non-Destructive Test Using Andesite Aggregates
Lan Chung””, Yun-Ki No”, Hyun-Soo Park®, Young-Sook Roh", and Kyung-Won Min"

R Department of Architectural Engineering, Dankook University, Seoul, 140-714, Korea
2 Department of Architectural Design, Shinheung College, Euijungbu, 480-701, Korea
(Received on January 18, 2001, Accepted on December 18, 2001)

ABSTRACT

The purpose of this research 1s to obtain a practical expression for the estimation of compressive strength of
concrete using non-destructive testing method such as rebound Schmidt hammer and ultrasonic pulse velocity and to
discuss its applicability to the evaluation of the compressive strength of existing concrete members.

Experimental investigation were carricd out to examine the effects of factors such as water-cement ratio, curing

conditions, age of concrete and shape of specimens.

According to the test results, following equations are suggested.

1) Rebound hammer method
ofe = 12.3¢R, — 94.66 -
2) Ultrasonic pulse velocity method
sfe = 399.14V, — 1226.7

<standard water curing> af. =

<standard water curing> afc = 369.4,V, — 1237.8

15.5,R, — 241.5 <air dried curing>

<air dried curing>

Keywords ° concrete compressive strength, non-destructive test, rebound hammer method, ultrasonic pulse velocity

method, andesite aggregates
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Table 1 Mix proportions of concrete

W/C Unit s/a | AR/C Proportion by %nit weight
(%) | Water | Togy | *(9g) (ke/m"
(kg/m")

Cement | Sand | Gravel
30 175 | 38 11 583 547 994
40 185 | 42 05 462 618 990
50 185 | 45 05 370 693 983
60 185 | 47 05 308 746 976
70 185 | 47 0.4 264 809 940
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Table 2 Test results of fresh concrete

W/C

(96)

30

40 50 60

70

Slump(cm)

157

145 155 150

156

Air(%)

51

56 48 53

49

Table 3 The estimation formula for rebound hammer

method
Curing Cor.'relat/
i Age R . . ion
(io-n i (Days) egression equation coeffic-
tion ient
3 Sy = 12.3Ry — 150.47 0.900
7 J7 = 13.7.R; — 160.55 0.870
Water| og So = 11.6Ry — 41.61 0.990
curing
180 Jiw = 9.8 Ry + 13.2 0.997
Total Jo = 12.3,R, — 94.66 0.926
3 Af3 = 15.6AR3 - 239.7 0909
7 afy = 18.64R; — 318.9 0.948
14 Afl4 = 18.2AR14 — 313.4 0909
Air
dried | 28 afos = 21.0,Ry — 611.1 0.984
curing
90 afp = 16.5, Ry — 310.5 0951
180 afi = 202, Ry — 486.7 0.990
Total afr = 165, R, — 241.5 0.907
3
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Fig. 1 Test results of concrete specimens ; rebound hammer method
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2 Test results of whole concrete specimens ; rebound ham
mer method (3, 7, 14, 28, 90, 180 Days)
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Fig. 3 Test results of concrete specimens ; ultrasonic pulse velocity method
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Fig. 4 Test results of whole concrete specimens ; ultrasonic
pulse velocity method (3, 7, 14, 28, 90, 180 days)
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Table 4 The formula for estimation of compressive
strength by ultrasonic method

. Correl-
(il(l)lr']l(rjllg Age Regression equation ation
e (Days) g d coeffic-

ton ient

3 sfs = 412.2,V; — 1421.1 | 0.956

7 sfi = 238.7:V; — 762.9 0.615

W 14 Su = 47149V, — 1679 0.806
ater

. = 539.95Vy, — 1984.8
curing 28 sfn sV 0.939

90 sfoo = 513.25Vy — 1949.2 0931

180 sha = 559.25Vig — 1948.3 | 0.876

Total sfe = 359.1:V, — 1226.7 0.846

3 afs = 445.7,V; — 15724 0.956

7 afp = 402.0,V;, — 1399.2 0.869

Air 14 afu = 299.2,V, — 919.7 0.897

dried 28 afy = 365.9,Vy — 1211.3 | 0.946
curing 90 afo = 273.2,Vy — 823.9 0.971
180 afi = 343.5, Vg — 1124.8 | 0.976

Total afe = 369.4,V, — 1237.8 0.919
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Fig. 5 Comparisons of existing suggested formula for
the estimation of compressive strength
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