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Table 1 Outline of experiments

(a) Experiment-1

v B Size of Detail of Crack Model
Notation of S —— WXL%D T
Specimen xLx ngle of Crack
& (mm) Type (mm) )
CRACK-75 | 300x250x75 | Styrofoam | 50%50%5 30°, 45°, 60°, 90°
(b) Experiment-2
3 Detail of Filling Defective Part
Notation of SS;?n?(:n Steel Bar = 2 ™
5 lameter X Lengt
Specimen fe) (mm) Type ()
L ” - . " 2550, $30 x50
STL-AIR-75 | 300%250% 75 @16 Styrofoam $40 %50, $50% 50
(c) Experiment-3
; ; Sttuation of Post | 1o or ping Desective Past
Notation Slzg of PC Steel Bar g ective
of Specimen -
Specimen (mm) |Steel Bar|Sheath Tyvoe Diameter [ Length
(mm) | (mm) B (mm) (mm)
GROUT30-75 | 300 x 250 30 i ¢30 |20, 30, 40, 50
- =) ®16 — Styrofeam =
GROUTS0-75| %75 50 650 |20, 30, 40, 50
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(a) Experiment-1 (Evaluation : Crack)
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(c) Experiment-3 (Evaluation : Filling defect
in sheath tube of $30mm)

[Unit:mm]

| 18" gop 16 |
C-C' Section

(b) Experiment-2 (Evaluation : Filling defect
around steel bar)

[Unit:mm]

A-A" and C-C' Section

(d) Experiment-3 (Evaluation : Filling defect
in sheath tube of $p50mm)

Fig. 1 Shape and size of specimen

Table 2 Mix proportion of mortar
W/C Unit Weight (kg/m?) Unit Volume (/m®)
(%) o Cement | Water | Sand | Cement | Water | Sand
60 |2.0| 589 353 | 1,178 | 186 353 | 460
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Fig. 2 Location of input and sensing probe
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Fig. 4 Reflection and transmission of wave
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Fig. 5 Examples of average relative wave amplitude and average wave velocity (Experiment-1 : CRACK-75 specimen)
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Fig. 6 Examples of measuring wave (Experiment-1 : A-A’ section of CRACK-75 specimen)
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Fig. 7 Examples of average relative wave amplitude and average wave velocity (Experiment-2 : STL-AIR-75 specimen)
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Fig. 8 Examples of measuring wave (Experiment-2 : B-B’section of STL-AIR-75 specimen)
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Fig. 13 Examples of internal evaluations by using squared product of
average relative wave amplitude and average wave velocity
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FUNDAMENTAL STUDY ON INTERNAL EVALUATION OF
CONCRETE BY USING AERIAL ULTRASONIC WAVE METHOD

Soju KANAMORI™!, Toshikatsu SEKI* Shigeki SEKO™ and Kazuo YAMADA™

*]  FUJITA CORPORATION, Department of Building Construction (4-25-2, Sendagaya, Shibuya-

ku, Tokyo 151- 8570, Japan)

*2  AICHI INSTITUTE OF TECHNOLOGY, Graduate School of Engineering (1247, Yachigusa,
Yagusa—cho, Toyota—shi, Aichi 470-0392, Japan)

*3 AICHI INSTITUTE OF TECHNOLOGY, Department of Architecture, Faculty of Engineering
(1247, Yachigusa, Yagusa—cho, Toyota—shi, Aichi 470-0392, Japan)

ABSTRACT : In this study, as a fundamental study on the applicability of the aerial ultrasonic
wave method for evaluating the aged deterioration of concrete buildings, the accuracy of internal
evaluation for the cracks and poor filling areas affecting the corrosion of reinforced steel bars and
PC steel bars in the concrete buildings were examined. The following results were obtained in this
study. By applying the aerial ultrasonic wave method proposed in this study, it was possible to
evaluate the projected area of the cracks projected on the concrete surface, the filling defect area
more than 4.5mm width around reinforced steel bar and the location of sheath tube. However, it
was difficult to evaluate the angle of cracks, the location of reinforced steel bar and the filling defect
area of grout in sheath tube regardless of the evaluating indexs.

KEY WORDS : Concrete, Non—-destructive test, Internal evaluation, Aerial ultrasonic wave method,
Automatic measurement, Average wave velocity, Amplitude
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