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Abstract - In order to investigate the structural defects of a cylindrical-type
toluene storage tank, we carried out the acoustic emissions. The storage tank was
manufactured with high strength steel in 1978 and its’s first and second courses from
bottom were entirely repaired, recently. Acoustic emissions were monitored with real
time according to load sequences in the 75~84% level range of maximum allowable
load. Our results show a non-genuine acoustic emissions as well as a genuine
characteristics. The pseudo emissions considered as valve noises were transiently
occurred on shut-off processes of inlet valve regardless of water loading. The acoustic
emission events occurred during water filling phase were estimated due to defects, and
in the 75~84% test load level no evidences of defect growth were observed. Those
defects were ascertained as weld cracks and porosities through the post radiography
testing conducted near active sensors.

Key words : storage tank, acoustic emissions, maximum allowable load, valve noises,
events, active sensors, weld cracks, radiography testing.
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Fig. 1. Dimensions of toluene storage
tank.

Table 1. Pencil break results.

R % (dB)
A D TaA® [ ade | 3%
0.01 86 83 89 83
0.40 71 71 71 71
1.00 67 64 64 65
2.10 60 60 59 60
4.00 55 51 52 53
5.10 49 50 49 49
6.00 45 46 47 46
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Fig. 2. Sensor arrangements.
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Table 2. Sensor Sensitivity.

sensor] Amplitude(dB) |smsr| Amplitude(dB)
" | 1st|{2nd|3rd|Aver.| ™ | 1st |2nd|3rd|Aver.
81|79 81| 80 [#10|77 |78 {79 79
80( 78|80 79 [#11]80 | 81 81| 81
TT{77 1781 77 {#12180 |79 (81 81
79178 | 79| 79 [#13| 79|78 | 81| 81
73|71 |71 72 (#1478 | 16 | 77| 77
75|76 | 77| 75 |#15| 76 | 76 | 76| 76
80{78 79| 79 [#16]| 76 | 78 | 78| 77

BIF|HE|S|S =

23. sIzEx

AZgae ANEaFe AEFAI EFA
alo] B A3 F4(filling water)&
2% 2 PP 5 1ded g oY
kZ& S8 08~1.0m/hE FFHAUY AE
EUHYILE ES AFHAY HHALH
(112m)9] 75% AL @4m)7A AL F Fig. 3
NA Riule) Zo] dFHae] wep AAe
2 FA43 9.

an ------ Max, Filling Height ———-—-- - 11.2m

T 8 T

s

% of Max Height

=]
T

8
T

Time (sec)

Fig. 3. Load sequence of toluene storage
tank.
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Fig. 5. Correlation plots of AE parameters
observed in all channels during the
valve shut-off.
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Fig. 6. Correlation plots of AE parameters
observed in all channels during hold
and load phases.
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