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ABSTRACT KEYWORDS

This study was presented how to interpret a laminated cylindrical shell having both thress-dimensional
ends supported condition are simple, and by identifying the three-dimensional stress stress

characteristics. The governing equations were using the concept of finite element finite strip method
assuming the conversion into ordinary differential equations and partial differential laminated

equations by numerical analysis using the finite strip method. cylindrical shell

In particular, a function performed for the three-dimensional laminated cylindrical
shell having a simple support condition were analyzed for the case composed of a
specific function of the beam consisting of a trigonometric function. Layer material and
layer thickness of a steel or concrete, the cylindrical length and the like by varying the

parameters variously examine the effects of multi-layer cylindrical shell.
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1. M E

T3] 7€ S 7143k {324 (Finite Element Method)2 194613 478t#} Gurantdl] 23] F+Z2ES &4
st7] A% 7P 183 FEo s s gt AF7HA AHFRe] fEas Bdo] EEH T2 M AF, HiAd
ol AAely R ofdEt 3 A A7 sl Aes ol gtk 2Eu e olikstd FExEe] At
5 27, Al &%, de] A T BAlol AAHAY. olHd RS Hekslr] fla fEas olispld
Fourier 5 Z/NE %3¢ 303 (Finite Strip Method)©] A= $AtHCheung, 1998).

FaAEHS HEgolvd ARE =o7] 98 4% AMEL o] Cheung(199), Wilseman(1997)°l o3 A7 Bl
Ha glen @, A, vaw, AFe, G4y 9 nAdF TR st A8 Aok dRbHe g o3
TS A8T 7 e TEE U Ul e 209 HEAC weh sdEHe] B 24 Aeatdold A, 3
Aol ®)S ZHAA "k A47h a2 tejA Wdee I v o s yehdth webA A lE o
AeE dE Uy A FEe dEF 22 5 9le wttolld, Y= W 249 ARAF(BEASF, TAFHNE 4
A W83 = 7] "ol ooy e A5, nedEd o= A8 + 3

upekA B AFeAE M o] gste] o] TdeAAE tFdEsde 3AEA R A3 F
A e ZAYEER stal S5, 9540 5 JHHE TAdsiA MEAA dedTdd rAs 4%E AEIT

Fig 113 22 3349 4538 A FASWFR o, AN », 450F 02 It QAETL 225 A
o 3 FAY IO, 7 240 AATGE AT Jo YAFrh =3 Fig 1.29F o] 4z Fasol tisfA
TAFE 25 EQTT 2= 094 FFA cAlol o2 Fh Fig 139 QaWEE W HE rof Wl w

5 o7

Fig 1.1 3D Cylindrical coordinate system Fig 1.2 Local coordinates of the cylindrical shell z
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Fig 1.3 Node numbers and element numbers Fig 1.4 Adaptability and the shear stress
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” 1—z z
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;; [{Dm )ulmn + Zu?mn}X”m + DlQ(i_T_zvlmn + T_T_zUZmn)nXm
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{D12( 2 1mn T zu%m}X”m + DQQ(%U'MW + %v’an”)anL
+ {( 22%* &)w'lmn (D22 ; . + %)w'gmn }X,,Lcos(ne +— )] (1.2)

1—z z
0, = ZZ [{DB Z ulmn + Zu?mn}X + D23( + 5 Vimn + r+ » Uan)nXm
m
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m n

+ (1 — ;)vlmn + EUQ,,W}X'mSinnG

1—z z - - .
+ {— n(?ju]mn + ﬁ“mn)"' (1—- z)v]mn + ZUQ,,”L}XmSln nf + %)} (1.6)
ALAN R QUDE QYA 24 55, A, T4 3 S DAYRTE 72 9908 I 2k
W AT FEAE 9 ks FEATE o ATk 19 23, AR 19 53 @)k wasdnh S
et A5 11d 74 ATEFE A AETE 2Ase] dAxAos g2 ARy ‘%gé‘}(ﬂ o, AFedstz QA

713st2 s 21000704 S-Eluketel] 2,8002¢ 2] Fa7E B Ao® FAHE T JrhATEA A - FAF AR, 2012).
ob&e] A A3k F43 Wstel AQlst 9 vlse] wEE QlE MEE §39 JH A Ad 9 kAL
o] F7bskal gl FAITH o]ef st QAEZFAA 4o R AZF GDP 0.7%~9.1% #4AE ZHstAorn 749
(108 ~11d) B Z 715 =4 9 wjEd g2 AAZ FErt 42902 FAHFHL ok I HRFE
R Qlate] IR RS BHAES EE AIHEH ], 5§ A, 58 AR 5 AEE F39 A3 Ad
of WAEt Yok T A MAAR AANAVZE QA A WIEFe F7L AAdSe JAudnEdd gdudy o7
NG A B LA Ag Fo] JAA A A Adow AFEA FAFAC 1
7, ghdo] BE Aol A b, FuUz ALk T HAST el g #
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3, s o 3 AA-=F uFI, AT HEIAS7E 455 - =ReH, ol A% TEW, 3HL
o, HE, = x5 22 A3 -AEF Aol F718 A thA A A - B A AR F, 2012).
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ofgfjoll FAH = 7139 9fm
L: 95429 dol =& 23, R, ¢
5 984 29 FYslee] AR

Fig. 32 50 ¥ m, FFE2 AANS §= oo, T4
= 7

oz o 2t Ae & F A FH SE= dFdY T 17 s 2Ho]
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Fig. 3 Convergence of solutions for the axial frequency m

o] HeAAH BEURAY 29 3 DHold SHYUE AEV Fig dolH FTEE WSel 2agE, 9
Zo AL 2% T2 EE NFOE A, 2AYE, JA9 35 TEE Bk SFS DATAY 95 9T @R
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(0,), DFWFSE(o,), WARFLH(0,)9 IS HIHOZ 1 AFL (+)2 Bk obel UEhtE ABE ok
o 2t
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Fig. 4 Analysis Model of laminated cylindrical shell
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Fig. 5 Axial stress of a two-layer structure subjected to a unit load distribution on the outside
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