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ABSTRACT

Among non-destructive tests for compressive strength, rebound number test and pulse velocity test are the
most widely used methods. However, the non-destructive tests mostly used in Korea was developed by foreign
country. Therefore, it is unreasonable to directly apply them to concrete structures in Korea. In accordance with
the suggestion of Institute of Architecture in Japan for rebound number test, a compressive strength is calculated
by the mean value of 20 hit points without being considered standard deviation. Furthermore, there is no
regulation on the number of measurements required for measuring compressive strength by pulse velocity test.

This study, therefore, reviewed the rebound number test and pulse velocity test by chi-square, and suggested
the minimum number of each test. As a result, the minimum number that falls within range of relahility for
rebound number test and pulse velocity test are 11 and 7, respectively.

If abnormal values are processed as missing and test groups are assumed to he arrayed in cross by
considering changes in quality of actual concrete structures, 20 times and 9 times are appropriate for rebound

number test and pulse velocity test, respectively.
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Table 1 Mixing proportions of concrete
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Fig. 1 Description of specimen for rebound number test
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Fig. 2 Description of specimen for pulse velocity test

Volume mixing (I/m’)

Weight mixing (kg/m”)

fu(MPa) | W/C (%) | s/a (%) | SHmp
(cm) Cement

Water

Sand

Gravel

Cement

Water

Sand

Gravel

21 53 454 15 102
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Fig. 3 Distribution curve in rebound number test

Table 2 Reliability of estimation of strength and hit

times1”
Number of reading 5 10 15 20
A 25 % 95 % 99 % -
Rectangular| B 17% 83 % 84 % 99 %
column C 20 % 40 % 60 % 99 %
D 20 % 60 % 80 % 99 %
A 1% 3% - -
Circular B 33 % 34 % 67 % 99 %
column C 1% 33% 9% -
D 1% 2% 33 % 99 %

* Symbol A, B, C, D indicates heights divided into 4 parts
A : main (column) upper part, B : main upper intermediate
part, C : main lower intermediate part, D : main lower part
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Fig. 4 Relative number of readings necessary for rebound number test
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Table 3 Effect of reinforcing bars according to axis of reinforcing bar perpendicular to direction of propagation

Number of steel | Correction factor £ VJ/E” Measured apparent Deviation
i 1 loci V,
reinforcement Ik B A B pulse velocity ( V) A B
1 0.96 0.93 4,02 4,15 3.94 -0.08 -0.21
2 0.93 not detect 415 - 4.05 -0.10 -
3 0.89 not detect 4.34 - 4.25 -0.09 -

*A:BS 1881 part 203 method, B : PUNDIT manual method

** where, k= 1——15—(1-7) L:
L,

length of thee direction path between transducers
. length of bar(bar diameter :

32mm)

y : pulse velocity in the concrete/pulse velocity in the steel bar(given by Fig. 8)

"™ True pulse velocity in concrete V, = 3.86 km/s
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