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1bc study of response of shells of rcmlution under static and dynamic loading ,itua• lions has received '-onsiderabk aucntion in the litcrJturc co mpared to the analysi> that deals with shells of noncircular cros. ' ><:c tiun. Thi. is p<»sibly due to the diOkully in- lhis approach may be unac.-cp1"ble for shells with significantly noncir<•ular curvature.

The cxicnsiv.->tudics available in the li1cra1ure on dynamic analysis of circularcylindri• cal shells/panels haw been reviewed in the work of Leissa I 11. N()(>r 121 and Soldatos 131.

Recently. 1he limi1,•J progress made in understanding 1hc bchavior of the non-circular cylinders has h1:cn reviewed by Soldaios HI. II may be concluded that few contributions arc availahli.: conc:cming "''ilh 1hc free vibrJ tion analysis of a.niso1ropic laminated noncircular cylindrical shell, compared 10 1hosc of isotropic ca.>e and 1bcy arc all concerned wilh cross-ply <'ase. Some of the :1vailable work' on dynamics of cross-ply noncircular shells arc of Solda1<" and T1iv:midis 151. and Soldatos 161. All these investigations have been carried ou1 hy 1he various anal)1ical methods. However. 1he analysis of angle-ply llOClCircular shell' appears 10 bc scarce in the li1era1ure bccau. <c of i n c r c a . c d n1mplexi1y

due 10 various couplings a r i ĩ n g frorn anisotmpici1y. The present paper deals with 1he study of 1he dynamic behaviur of anisntropic la minuted m g.le-ply noncireular cylindrical shells based on finite elcmclll method. The clement employed here is a r• continnus. eighl-noded serendipity quadrilatcml shear flexible shell element with live nodal degree' of freedom ( "'" 1'(1• 11• 0 • 0,. 0,) developed bas->J on field consistency approach. A detailed '1udy is carried ou1 to highlight the effects of lap-up and ply-angle on the naluml frc4uencies pcnaining to differe111 typcs of modes of vibrations of layered elliptical cylinders. The radius of curvature of the middle surface ~ p e r t a i r u n ~ tu all a..'ynunctric nHl<ll'' uf 'ihn11ion anJ the next higher one j, 1no,1ly yil'ldl•J h ~ .\Cl" l'a--c. The n1:t'.:in1un1 \';.llUl'' occur either for the Re' ic". 52. 2.17•274. 1999. 151 Suldah". K.P .. T1i\anidi,, Ci.J .• "'lluckling and ,;1u•J1ion uf ,•n•wpl) larninal<"d rmn•cin:ular r) lindrical 'hdl<' Juumal uf .Suund amJ Vibr:uiun. K2. -125-.J.tl. lllX! l<•I Soldaru,. K.P.. ",\ Fluggc•IYl'IC 1hcnl')• for 1hc :maly,i. uf :iniM>1rop idamina1cd nu11 drcular cy lindrical 'hclb," Im. J. Sul id' S1ru<1un:•. 20. 107-1 Õ . l'IK4.

p i ~ -an!!k' . i • • l•r tur 60° 1. 'a"'. r.k•J"'.•nJ1n}! un the f n : q u c : r n . " ~ ordl•r anJ l)f'IC of °'')n11nctric 'ihration nu.Jc. Ttk.• Jcraill"1 ' tu<l h:' ,f'k1'-' that lhc i n C f ( ' 3 ~ in l ' -' C l ' O l r i C i t ~ \•;due a f f c t '

  troduced in the governing equa1ions b L ã u s c of ''arying nalurc of the rJdiui. of cur\'ature or lhc noncircular cylinders with the circumferential C()• ordinatc. Studies of such ,hell' made of ad\•anc,>J composite material' that arc preferred in 1hc design of lightwdght and dlicienl shell structures are funhcr limitc>J because of1he increased complexity due hl\hc inherent dirc-c1ional propcr1ies of the se rnatcrials. Although many struc1urJI c o n 1 p o n c n t ~ of noncircular c r o : -o • s c c t i o n can be adequah.:ly 1rea1i:d as c..-quivalcn1 shells of rc\•olu1inn.

  or lhc elliptical cross-Sl' ction is described as II = (b' / 11.)( I + 11 0 cos 20) 3 1 2 where 14 = [(a 2 + b 2 )/2j 112 • 11 0 = (a' ' -l?)/(n' + b'): ;md fl denotes an angle between the 1 t a n c n t 3l thl' Ori!_!iO or y h, 'in•u1nfcn.'Olial l'U-•>nJin;lll' • anJ l ~ Ufll' at a n ~ J' IOIOl on lhl• l'Cntcr-linc. Th: par-.t.11k'.'tcf\ 11 anJ IJ an.• the l ( " n t h ' uf ttk.• '4'1Ul •l1lJjur anJ -rninor a\l''• ""flCClivcly. Rc,uhi;; ohtaincd for the lil"t fC\.\' nntural fr\.""qU l'n1.•il•, ot rv. n• :1nd c i ! ! h t • l a ~c r l • J o a n ~l t ... ply (.1''/ .f' & (.f' / -.l").J la111in:11cd 1hin clliptkal ,1,.,,11, •I./ II .. = 11.:1: 11,J h = 11111 1 for ĩ r n p l y ' upponcd txlunJa') c o n d i t i o n ~ an: prc-.cntl•J 1n thl' lull p;ipcr. It j, oh,1.•r,l•tl fnu111 hc n:,uhs that the I ~ .. ply-unglc c a c n : ũ l l ~ in ltl\.\C, t lrcqul'll1.'Y \ ' : t h l l '

  SO I •516. l'J\14. 141 Solda1'"• K.P .. "Mccha. ni••' uf C) linJrical 'hells wilh nun•dn:ular """'' ><."Clinn: ,\ 'u"c>:• AwlicJ k c h a n i c '

			ttk,.• ffl"\IUl'tll.'11.., ũ o n 1 i 1 ; : i 1 i v t . • l ~	hul lh'-'
	n;;1tun: uf vari:i.1ion of thf f n . ũ c n c ~	parJnk'1Cr d o e ~ noc l'h:.tnl!L•.
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