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ABSTRACT

Recently, non-destructive tests are getting popular in evaluating concrete properties without
breaking specimens. Among several NDT methods, P-wave velocity measurement technique has
been widely used to evaluate the stiffness and strength of concrete. The purpose of this study is
to investigate factors influencing P-wave velocity measured by impact-resonant method and
ultrasonic pulse velocity method, such as moisture content of concrete, existence and size of
coarse aggregates, sensor and sampling rate. Test results show that rod-wave velocity measured
by impact-resonant method and ultrasonic pulse velocity are significantly affected by the moisture
content of concrete, i.e., the lower moisture content, the lower velocity. Moisture content influences
rod-wave velocity stronger than ultrasonic pulse velocity. Rod-wave velocity is faster in concrete
than in mortar and is also faster in concrete containing small size aggregates. Sensor and
sampling rate have little influence on velocity.
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Table 1. Mix proportion of three concrete mixtures (kg/m')

Max.
e | Comen | SF | Coarse | Fine || HRWR/ | S/a | AE WR/C | | ax | wicsp

T a . SY

ype |Lement) o | Agg. | Aga. C+sPE| @] © f;‘n ) (%)
m

C1 400 - 1032.0 691.0 185 - 41 0.2 25 0.46

Cc2 400 - O88.3 702.2 200 - 42 - 15 0.50

C3 | a5 | = | 10402 | 6804 | 165 15 4 - 15, 25 033

4 NHEM R B

ZaaE wWE Cl, C2, C39 A# 289 U¢&4EE 44 345 MPa, 372 MPa, 57.3MPaolith. &
Aol o WE AhE Soa Hxe WAE Fig. 19, FAY Ar)d dE AFE R £x9
W3 E Fig. 291 247 Jerdgeh HE & FAACl d@ A9 F59 sampling rates] @& F
A3 A¥AFE Table 201 YELAATH £8 Fig. 39} Fig. 40l& 8 #FA & & Hog £5
9 29 £x9 WIE FAdez JERAACL.
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Table 2. Test results on resonant frequency (kHz)

gt Sampling Specimen
() frequency A B
WH2) | qan obn w2t | ZlemAd | 938 41 8932 | 1554
50 20 9,995 9.995 9.595 9.556
20 50 9,973 9.961 9.595 9.556
10 100 10.010 9.961 9.595 9570
8 125 10.010 9.979 9.644 9.552
4 250 10.010 9979 9.644 9583
2 500 10.010 10.010 9.644 9,552
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(a) Normalized rod-wave velocity
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Fig. 1 Rod-wave velocity of mortar and concrete with ages
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Fig. 2 Rod-wave velocity with aggregate size
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(b) Normalized ultrasonic velocity

Fig. 3 Variation of P-wave velocity with moisture decrease (Oven drying)
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Fig. 4 Variation of P-wave velocity with moisture decrease (Controlled humidity drying)
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