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Abstract : The rebound hammer test and the measurement of ultrasonic pulse velocity(UPV) have been widely used for the physical
properties & condition evaluation of reinforced & prestressed concrete structures for a long time, but the acoustoelastic effects by the
prestressing in the prestressed concrete structures on the rebound number and ultrasonic pulse velocity have not been studied clearly.
Therefore, this study investigated the data distribution of the rebound numbers and ultrasonic pulse velocities in reinforced and
prestressed concrete slabs of 3000 x 3000mm with a thickness of 250 mm. Also, the Kolmogorov-Smirnov goodness-of-fit test was done
in order to identify statistical consistency and reliability. The statistical analysis results show that the rebound number and ultrasonic
pulse velocities increased about 1.9% and 2.5%, respectively when prestressing was applied. As expected, the UPV shows better
statistical reliability and potential for in situ evaluation than the RB because the RB are more sensitive to testing posture, surface
condition, temperature and humidity so on. The experimental data in this study can be used for the condition assessment of reinforced and
prestressed concrete structures by the rebound number and ultrasonic pulse velocity
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Fig. 1. Test scheme for the ultrasonic pulse velocity measurement,
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Table 1. Information on the prestress strand

Tendon |Diameter| Area | Elongation |Tensile strength|Jacking force
type (mm) | (mn) (%) (MPa) (kN)

SWPCTB | 127 9.7 35 1860 128.5
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Fig. 2. The top & side views of specimens S1, S2, and S3. All
dimensions in millimeters,
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Fig. 3. Rebound hammer test in a grid on the concrete slab
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Table 2. Results of the statistical analysis for rebound number
and ultrasonic pulse velocity

Specimen S1 S2 S3 Avg.
Sample No. 232 232 232 232
Avg. (W* 29.08 29.65 29.64 29.46
Std (o)** 22 24 25 23
KB COV#** 7.48% 8.01% 8.42% 7.97%
Max 34.0 36.0 350
Min 20.0 26.0 24.0
Sample No. 40 40 40 40
Avg. (0)* 3285 3367 3362 3338
PV Std (o)** 97 146 110 118
COVH#* 2.95% 4.34% 327% 3.52%
Max 3472 3818 3733
Min 3002 3160 3130

RB : Rebound hammer test, UPV : Ultrasonic pulse velocity
Avg(l) * = average velocity

Std (0) ** = standard deviation

COV*** = coefficient of variable (= o/ n X 100 [%]).
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Table 3. Results of Kolmogorov—Smirnov goodness—of—fit test

Type of Type of Slab GOOiHeisETﬁt test
Measurement D% Dir;)m?o Lll t;zl vl
S1 0.07 Normal 0.20
RB S2 0.1 . 0.0067
S3 0.11 - 0.0077
S1 0.13 Normal 0.44
Upv 2 0.18 Normal 011
S3 0.14 Normal 0.37
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Table 4. Comparison of RB and UPV with and static test

Static test
Type of Samples | A feck Edu Error
test mp Ve (MPa) | (GPa) fck Ed (%)
(MPa) | (GPa)
S1 29.1 | 18.08 - 14.84 - 15.22
RB S2 29.7 | 18.65 - 14.84 - 17.89
S3 29.6 | 18.64 - 14.84 - 17.82
S1 3285 - 22.81 - 21.3 7.04
UPv
(ms) S2 3367 - 23.96 - 21.3 12.49
S3 3362 - 23.88 - 21.3 12.11
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