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Fig. 1 Model of stiffened rectangular plate with open crack
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Tab.1 Convergence of non-dimensional frequency of stiffened rectangular plates simply supported by four sides with open

cracks under different series terms

alh H/h b/B el o, 0, 0, 0, 0; 0,
10 X 10 23.9635 51.3603 57.2637 79.2734 96.5071 108.2380
15 X 15 23.4157 50.7658 56.1586 78.5681 95.6564 107.6704
35 1.6 35 20 X 20 23.2511 49.5625 55.7563 78.1600 95.5511 107.4475
25 X 25 23.2458 49.1586 55.7491 78.1584 95.5457 107.4460
30 X 30 23.2434 49.1560 55.7472 78.1579 95.5421 107.4423
10 X 10 30.0684 50.9501 69.8563 80.1057 97.7542 122.5531
15 X 15 29.4173 50.4741 69.2003 79.6851 97.2267 122.1702
50 1.85 50 20 X 20 29.2141 50.2768 68.9620 79.4423 96.9106 121.8391
25 X 25 29.1493 49.6576 67.9561 79.2351 96.8597 121.7460
30 X 30 29.1409 49.6567 67.9534 79.2350 96.8574 121.7446
10 X 10 30.8876 49.4292 72.4951 78.9124 99.6307 127.4462
15X 15 30.8793 49.4180 72.4842 78.8836 99.6145 127.4303
100 2.45 100 20 X 20 30.8767 49.4074 72.4736 78.8708 99.5800 127.4181
25 X 25 30.8754 49.3895 72.4698 78.8663 99.5795 127.3782
30 X 30 30.8732 49.3854 72.4672 78.8641 99.5784 127.3765
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Fig.3 The first three modal diagram of stiffened rectangular plates simply supported by four sides with open cracks
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Tab.2 Comparison of present solutions and FE solutions
a/h H/}l b/B .Ql .Qg Qj; -{24 03 'QG
A fitk 23.2434 49.1560 55.7472 78.1579 95.5421 107.4423
35 1.6 35 i BR T fiRt 22.9835 48.8021 55.5587 77.5695 95.0091 106.4480
W2/ % 1.1310 0.7252 0.3393 0.7585 0.5610 0.9341
AR 29.1409 49.6567 67.9534 79.2350 96.8574 121.7446
50 1.85 50 A7 B fige 28.5732 49.2142 67.2195 78.5937 96.4180 121.3334
W2/% 1.9868 0.8991 0.7549 0.8160 0.4557 0.3389
AR S fi 30.8732 49.3854 72.4672 78.8641 99.5784 127.3765
100 2.45 100 A R T i 30.3986 49.3814 70.9561 78.0284 98.5166 126.2241
W2E/% 1.5613 0.0810 2.1296 1.0710 0.1078 0.9130
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Fig. 4 Effect of crack depth and location on the first three non-dimensional frequencies under different crack positions
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Analysis of transverse vibration characteristics of stiffened rectangular

plates with single cracked stiffener

WANG Zhi~giang, ZHOU Ding, HUO Rui-li, LI Xue-hong
(College of Civil Engineering, Nanjing Tech University, Nanjing 211816, China)

Abstract: The energy method is used to analyze the transverse vibration of simply-supported stiffened rectangular plates with a sin-

gle crack stiffener. The rectangular plate and the stiffener are cut along the interface, and then the stiffener is divided into several

sub blocks along the crack. The energy equations of the transverse vibration of the rectangular plate and each sub blocks are ob-

tained by using the thin plate model and the plane stress theory. The displacement functions of rectangular plates and sub blocks are

constructed by using the first kind of Chebyshev polynomials. The transverse vibration characteristic equation of a stiffened rectan-

gular plate with a single cracked stiffener is obtained by the Ritz method and plate-stiffener displacement continuity condition. Fi-

nally, the effects of crack depth and crack position on the dimensionless frequency are analyzed.

Key words: stiffened rectangular plates;transverse vibration; crack ; Chebyshev-Ritz method
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