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+7.809e+08 +0 997e+08 +1.142e+09
+7.427e+08 +9 508e+08 +1.086e+09
+7.046e+08 +9.019e+08 +1.029e+09
+6.665e+08 +8.530e+08 +0 720e+08
+6.283e+08 +8.040e+08 +0.164e+08
+5.902e+08 +7 551e+08 +8.600e+08
+5 521e+08 +7.062e+08 +8.036e+08
+5.140e+08 +6.572e+08 +7 471e+08
+4 758e+08 +6.083e+08 +6.907e+08
+4.377e+08 +9.594e+08 +6.343e+08
+3.0060+08 +5.105e+08 +5 778e+08
+3 614e+08 +4.615e+08 +5 214e+08
+3233e+08 4 120e08 +4.649e+08
+2.852e+08 131970008 :g_gg?e :gg
+2 470e+08 156580108 521e

+2.089e+08 +51800+08 +2 9566+08
+1.708e+08 116790408 +2.3926+08
+1.327e+08 +1.190e+08 +1.828e+08
+0.4536+07 +70096+07 +1.263e+08
+5.640e+07 +2 1166+07 +6.989e+07
+1 827e+07 +1.345e+07
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+6.102e+08 . N +8.810e+08
+5.8200+08 R +8.3876+08
+5530e+08 +7 8396+08 11204708
+5257e+08 +7.412e+08 117008
+4.976e+08 +6.9856+08 16.6040+08
+4 695e+08 +6.557e+08 +6.270e+08
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+3.850e+08 +5276e+08 +5 000e+08
+3.569e+08 +4.849e+08 +4 577e+08
+3.288e+08 +4.422e+08 +4.153e+08
+3.006e+08 +3.995e+08 +3.730e+08
+2 725e+08 +3.568e+08 +3.307e+08
+2 4446+08 +3.141e+08 +2.883e+08
+2.162e+08 +2.714e+08 +2.460e+08
+1.881e+08 +2.287e+08 +2.037e+08
+1 599e+08 +1.860e+08 +1.613e+08
+1.318e+08 +1.432e+08 +1.190e+08
+1.037e+08 +1.005e+08 +7.664e+07
+7 553e+07 +5.782e+07 +3.430e+07
+4 740e+07 +1.512e+07
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(kN) oS 5L S 5 Caxdgo . )

SBRS Lol SR kol (LoL) (M )dings Sbd 9ol ol
109.47 111.15 - 42 D42-1.100-Perfect
106.50 107.83 0.5 42 D42-L.100-60-10.2
102.06 105.24 0.5 42 D42-L100-60-10.3
95.39 98.620 0.5 42 D42-L100-645-10.2
83.79 85.90 0.5 42 D42-.100-045-10.3
96.71 99.08 0.5 42 D42-100-690-10.3
92.24 94.37 0.5 42 D42-L100-090-10.4
105.68 107.94 - 42 D42-1.150-Perfect
101.13 105.85 0.5 42 D42-L150-60-10.2
100.07 103.94 0.5 42 D42-1.150-00-10.3
99.42 102.15 0.5 42 D42-L150-00-00.4
94.56 96.83 0.5 42 D42-L150-645-10.2
78.94 81.05 0.5 42 D42-L150-045-10.3
94.65 98.04 0.5 42 D42-L150-090-10.3
88.95 90.39 0.5 42 D42-L150-090-10.4
89.14 89.73 0.5 42 D42-L150-060-10.4
92.71 94.63 0.25 42 D42-L150-090-10.3
92.97 95.17 0.33 42 D42-L150-690-10.3
95.76 98.05 0.5 42 D42-1.250-00-10.2
78.82 79.32 0.5 42 D42-L250-045-10.3
94.08 101.27 0.5 42 D42-1.250-090-10.2
87.68 92.01 0.5 42 D42-L.250-090-10.3
84.95 87.19 0.5 42 D42-1.250-090-10.4
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(kN) sistes' L S Canbyo . o
(Lo/L) (Mm) aswgy yhad Aged (ylgae
5S8R Lol S4R 4Ll
124.68 122.07 0.5 50 D50-L100-60-10.2
110.26 101.61 0.5 50 D50-L100-645-20.3
118.17 114.73 0.5 50 D50-L100-690-A0.3
115.79 112.09 0.5 50 D50-L100-690-10.4
121.08 117.38 0.5 50 D50-L150-60-A0.3
107.83 105.63 0.5 50 D50-L150-645-A0.3
114.36 112.39 0.5 50 D50-L150-690-A0.3
111.64 109.75 0.25 50 D50-L150-690-20.3
112.73 110.24 0.33 50 D50-L150-690-20.3
111.25 110.17 0.5 50 D50-L250-60-10.2
103.67 102.91 0.5 50 D50-L250-645-20.3
104.35 103.07 0.5 50 D50-L250-690-10.4
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ABSTRACT

The effect of crack on load-bearing capacity and buckling behavior of cylindrical shells is an
essential consideration in their design. In this paper, experimental and numerical buckling analysis
of steel cylindrical shells of various lengths and diameters with crack have been studied using the
finite element method and the effect of crack position, crack orientation and the crack length-to-
cylindrical shell perimeter (A=a/2xnr) and shell length-to-diameter (L/D) ratios on the buckling and
post-buckling behavior of cylindrical shells has been investigated. For several specimens, buckling
test was performed using an INSTRON 8802 servo hydraulic machine and the results of
experimental tests were compared to numerical results. A very good correlation was observed
between numerical simulation and experimental results. Finally, based on the experimental and
numerical results, sensitivity of the buckling load to the shell length, crack length and orientation
has also been investigated.

Keywords: Buckling and postbuckling, Cracked cylindrical shell, Crack length, Crack
orientation, Finite element analysis, Experimental method
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