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Studies on the Inspection of Drum-filled Cement Monolithic

Solids of Radioactive Liquid Wastes for Sea Dumping (II)

— Nondestructive Ultrasonic Wave Velocity Test —
Susumu SEKI
Division of Environmental Safety Research,
Tokai Research Establishment, JAERI

(Received July 26, 1979)

With an ultrasonic wave test apparatus for full-size radiocactive
waste packages, ultrasonic wave velocities of drum-filled monolithic

cement solids were measured and compared against uni-axial compressive

‘strengths of the solids of same composition.

The results are as follows;

1) There is a linear relationship between ultrasonic wave velocity and
uni-axial compressive strength for the drum-filled solid. Compressive
strength 150 kg/cm2 or more required of cement solid for sea dumping
correspond to ultrasonic wave velocity 3200 m/sec or more.

2) Comparison between the ultrasonic test and the rebound hammer test
indicates that both the methods shoﬁld be used for estimation of the
uni-axial compressive strength.

3) Existence and position of defects in drum-filled cement solids can

be detected by the ultrasonic test.

Keywords : Ultrasonic Test, Ultrasonic Wave Velocity, Cement Solid,
Radiocactive Liquid Waste, Drum, Sea Dumping, Uniaxial
Compressive Stxength, Rebound Hammer Test, Radiocactive

Waste Solid.
(2)
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Table 2 Compounding of speﬁimens-

Specimen . .. Simulated Wa/C W/C A/AMC Uni-axial compressive
No. liquid waste (%) (7 (%) strength (kg/cmz)
T- 1 S 20% Na»S0, 63 50 33 348
T- 2 S 20% Naz S50, 42 33 0 454
T- 3 S 15% Naz80y 42 33 0 530
T- & 5 15% Naz S04 63 53 33 294 -
T~ 5 S 15% Naz S0, 63 53 22 399
T- 6 8 15% Naz SOy 63 53 22 398
T- 7 S 15% Nap S0, 63 53 22 312
T- 8 S 15% Nap S50, 63 53 22 372
T- 9 5 15% Naz S04 63 53 22 377
T-10 S 15% Naz S0y 63 53 22 325
T-11 S Water — 63 22 211
T-12 s 15% Nay S0, 63 53 22 312
T-13 S 15% Na,; S04 714 63 33 266
T-14 S 15% Nap S0, 74 63 33 254
T-15 5 11% Nap S804 113 100 45 190
T-16 5 15% Naz S0, 83 70 45 217
. 11% H3BO;
T-17 P 11% NaOH 84 66 38 129
_ 11% H3BO;
T-18 P 11% NaOH 84 66 38 133
T-1% P 11% H3BO;
7% NaOH 80 66 38 223
~ 11% H3BO;
T-20 P 97 NaOH 75 60 38 200
_ 10% H3BO3
T-21 P 8% NaOH 80 66 38 227
~ 10% H3BOs
T-22 P 8% NaOH 80 66 38 200
T-23 S 15% Naz 80y 83 72 33 202

S: Blast furnace slag cement,

A: Aggregate,

C: Cement,

Wa:

Simulated waste,

P: Normal Portland cement,

W: Water
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Fig. 2 0il pressure circuit for driving transducers
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Fig. 3 Electric circuit of digital type apparatus for measuring

ultrasonic wave velocity
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Fig. 4 Cross section of T-23 specimen (Unit:cm)
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Fig. 5 Position of measurement of the specimen (Unit:cm)
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Fig. 6 Relationship between water cement ratio and ultrasonic

wave velocity
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Fig. 7 Relationship between the ultrasonic wave velocity and
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Photo. 1 Ultrasonic wave test apparatus
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Photo. 2 Wave from of the test-plece



