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EXPERIMENTSON BENDING BUCKLING STRENGTH OF
CORRODED CYLINDRICAL SHELLS
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In order to investigate the strength deterioration of thin cylindricd shell structures causad by corroson,
bending buckling tests were conducted on dectric power poles Before the loading tests, surface
irregularities were measured using a 3-dimendond portable measurement sysem.  The following
findingswere obtained from the test resulits: (1) Theremaining strength of corroded thin cylindrical shells
depends on the corroded areg, and the remaining strength decreases remarkably when the corroded area
islarger than buckling region.  (2) It is gppropriate to evauate the remaining bending buckling strength
of corroded thin cylindrica shdllsby examining the remaining thicknessin the region of buckling.
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D D 30JR 20JRt .
(mm)[ D,(mm)| D (mm)| & () (mm)| D,(mm)[ D,(mm)| o ()] (mm) (mm) (mm)
Casel 310.0 310.1 3089 | -18.6 283.0 286.6 2815 86.5 19 515 34.3
Case2 304.6 306.4 3029 | -523 282.7 285.1 2822 | -20.7 19 51.0 34.0
Case3 378.8 3804 3716 81.7 349.2 3534 3414 66.3 2.1 59.8 39.9
Cased 375.7 378.0 3749 | -475 349.5 354.7 346.5 495 2.1 59.6 39.7
A01 3715 3725 3626 | -85.3 350.3 352.3 343.6 8.0 2.1 59.3 395
A02 369.5 3739 3665 | -77.0 344.7 347.0 340.1 | -70.0 2.1 59.1 394
A03 369.2 372.0 361.6 81.2 342.3 343.9 340.9 61.8 2.1 59.1 39.4
A04 358.1 360.0 357.7 24.7 337.3 340.0 3343 | -133 2.1 58.2 38.8
A05 382.0 3874 379.3 19.3 350.4 358.2 3464 | -11.3 2.1 60.1 40.1
A06 3755 377.0 374.3 85.3 348.6 3514 348.0 4.7 2.1 59.6 39.7
AQ7 369.6 373.1 363.9 52.7 343.7 3474 3415 | -40.3 2.1 59.1 39.4
A08 3075 308.6 3065 | -317 282.0 283.6 2816 | -86.0 1.9 51.3 34.2
A09 302.7 304.3 3024 | -58.0 278.2 280.7 276.9 89.0 19 50.9 339
Al10 309.6 309.8 309.2 | -41.0 284.2 286.2 2832 | -68.0 1.9 515 343
All 3714 3727 369.2 67.6 346.0 347.7 345.2 62.0 1.9 56.4 376
Al2 306.2 3128 296.9 5.0 279.6 282.3 2742 1 -40.0 1.9 51.2 34.1
Al3 3794 380.4 3755 | -56.7 348.8 350.3 348.7 | -61.0 2.1 59.9 39.9
Al4 3426 345.3 3402 | -50.0 3145 320.3 3144 | -52.7 2.0 555 37.0
Al5 301.3 302.1 3013 | -50.7 2779 281.2 275.1 85.3 1.9 50.8 338
Al6 308.2 310.6 308.1 | -45.0 282.3 284.1 2815 -5.7 19 51.3 34.2
B0O1 3479 348.0 3456 | -28.0 322.8 324.7 319.1 15.7 2.0 56.0 37.3
B02 3444 346.1 3443 | -80.3 318.3 319.3 317.7 49.0 2.0 55.7 371
B03 3737 375.8 3732 | -75.0 347.3 349.2 3454 | -70.7 2.1 59.4 39.6
C01 325.7 329.6 321.1 | -395 303.0 307.2 299.0 | -488 19 52.8 35.2
C02 346.2 347.0 345.0 -8.7 3218 323.3 3179 | -840 2.0 55.8 37.2
*
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T1 207 0.30 541 599

T2 205 0.28 532 590

T3 206 0.29 539 600

T4 207 0.31 551 618
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MmN & ,(mm) ® (mm) (mm) (kNm) (kNm)
Casel 59.6 - 764 0.78 120 0.65 - - - -
Case2 97.9 - 75.9 129 19.3 1.16 - - - -
Case3 131.3 - 125.0 1.05 16.5 0.94 - - - -
Cased 133.7 - 125.0 1.07 21.0 0.90 - - - -
AO01 121.4 - 1214 1.00 16.2 0.93 453 217 217 106.5 106.5
A02 112.7 - 118.1 0.95 132 0.83 891 172 172 727 727
A03 117.6 - 1199 0.98 16.5 0.92 6.34 - -
A04 117.9 - 1114 1.06 19.0 1.10 -1.03 2.29 2.29 107.6 107.6
A05 130.8 - 1284 1.02 141 0.78 272 2.00 2.00 98.3 98.3
A06 1234 - 117.7 1.05 144 092 -0.10 2.18 218 104.7 104.7
AQ7 128.2 121.1 1304 0.98 16.8 0.94 6.13 - -
A08 84.9 - 76.3 111 16.8 1.07 -6.08 1.95 1.95 67.9 67.9
A09 74.1 - 739 1.00 144 0.90 4.42 159 159 485 48.5
Al10 75.8 - 782 0.97 149 0.89 751 1.80 181 614 61.9
All 121.0 - 1229 0.98 16.1 1.09 6.09 2.28 227 1155 114.8
Al2 78.6 - 74.7 1.05 15.1 0.89 -0.33 1.95 1.95 66.7 66.7
Al3 127.8 - 127.0 101 145 0.89 4.00 2.18 219 110.9 1117
Ald 105.1 117.1 102.4 1.03 155 1.03 2.06 2.24 2.26 101.0 102.3
Al5 82.7 82.1 732 114 17.0 0.99 -8.88 2.05 2.03 705 69.5
Al6 69.1 76.1 769 0.91 13.6 0.80 13.21 1.64 1.66 525 53.5
B0O1 58.7 87.4 98.9 0.59 111 057 4337 1.86 1.80 76.1 72.3
B02 98.6 105.2 1014 0.97 14.8 0.92 7.29 211 212 91.9 92.6
B03 95.2 - 1194 0.80 113 0.83 23.92 2.38 2.39 120.0 120.8
Co1 720 - 835 0.86 116 0.68 17.69 1.25 1.25 34.1 34.1
C02 935 104.3 101.8 0.92 13.1 0.75 12.45 2.07 2.07 89.6 89.6
*1
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