NGHIEN CUU - TRAO BOI

NGHIEN C(PU TRANG THAI (’NG SUAT CUA PANEL TRU
TREN CO SO LY THUYET BIEN DANG TRUQT BAC CAO

INVESTIGATION OF THE DEFLECTED MODE OF CYLINDRICAL PANELS
BY HIGHER-ORDER SHEAR DEFORMATION THEORY
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TOM TAT

Bai béo nghién cim trang thdl tmg sudt ctia panel try trén co' s¢ Iy thuyét bién 'd(zng trugt bde
cao, c6 tink dén dnh huong cia img sudt cit theo phuong phap tuyén. Trieomg chuyén vi doc phé{z
tich dudi dang tong thea chiéu day. Trong bdi bdo trink bdy két qud phan tick trang thdi tmg sudt
cia panel tru dudi the dung el 13i trong tdp trung.

Tir khéa: Panel tr, I thuyét bién dang truot bic cao, bién dang cdt phap fuyén, 1di trong
tdp trung.

ABSTRACT

The deflected mode of cylindrical panels is presented based on a higher-order shear and
normal deformation theory. The displacements are expanded into polynomial series as functions of
orthogonal coordinate. The analysis of deflected mode of cylindrical panel under the action of local
loads is considered.

Keywords: Cylindrical panel, higher-ovder shear deformation theory, normal shear deformation,
local load.

1. DAT VAN DL ny 13 bo qua bién dang trugt bic cao. Do 9,
o ) khi sir dung nhitng 1y thuyét néu trén trong kiém
Két chu dang tim, vo moéng duge st dung bén két chu thudng c6 dd chinh x4c khéng cao,

rong rii trong cée linh vire khidc nhau, dic biét diic biét tai nhitng vimg nguy hiém.
trong hang khéng-vii tru. Nghién clru trang thai

{mg sudt cia két chu thanh méng dang tim, Trong thiét k&, ché tao két chu c6 khbi
vo dugc nhiéu nha khoa hoc quan tAm. Trong Iugng nhe, d6 bén cao, vAn d& thoi su dang dit
céc cdng trinh nghién oy 46, phan 1én cic tac ra 1a chn tinh toan, thiét ké két cdu bing cic

gid sir dyng 1 thuyét 'cf) dién [1,2], 1y thuyét Iy thuyét chinh xdc hon, cho phép tinh toi nh
bién dang trrgt bic I}hﬁt [2], hoiic cac 1y thuyét hudng cia bién dang trugt bic cao [2,4]. Sir
twong duong [3]. Didm chung cia céc 1y thuyét dung nhimg 1y thuyét ndy cho phép dénh gig
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chinh xéc 46 bén két cu tai nhimg ving nguy
hidm.

Trong bai bio, cic tic gia sir dung cich
tiép cin duoc trinh by trong [4] dé nghién ciru
trang théi vmg suft ctia panel try, chiu t4i trong
tap trung. Phuong phép tiép cin nay cho phép
nghién ciru trang thai fmg sudt cia két chu co
tinh dén anh hadng ciia ca bién dang truot bic
cao v fmg suit cit theo phwong phap tuyén.

2. CAC PHUONG TRINH CO BAN
Xét panel tru c6 cic tham s6 hioh hoc
dwrgc trinh bay trén hinh 1. Gid thiét panel chiu

tdc dung ciia tal trong tip trung g, hudng tim,
phin bo theo beé mat ngod clia panel.

=

Hinh 1. Céc tham sé hinh hoc cia panel ru
va hé toa do

Trudng chuyén vi cia panel tru duge
phén tich thinh dang téng sau:

u(é,l),z):gu‘ (g,g)%, v(;,ﬁ,z):gvk (4,9)%, m

w(£,8,2)= 3w, (;,9)%, £ :%.

Viéc phin tich trudng chuyén vi dudi
dang tdng (1) véi N2 cho phép nghién cim
trang thai u:ng suét ciia panel ¢6 tinh dén anh
hu(mg ciia bién dang trot bic cao va img suft
cét theo phuong phép tuyén [4].

Bii véi panel try dong chilt, ding nrémg,
phuong trinh cdn bang cda phén 16 v6 duge
viét dudi dang sau:

é[x;_ ] ]H'):x' o S g

& L
Z’anfaﬂ.fg(x'z.*’('wf‘*ﬁuﬁ]"ﬁfruﬁw =0 @)

o
voa m
ZI({ng AE(K,_H{ _*K"'-‘aa*J" *2"‘ —v =Xlg
a =

14w, = (NN T, - N P3N +2)

Trong d6, cic bé sb K phu thudc vao
céc tham s hinh hoc va vat liéu ché tao panel tru.

Khi tinh ton két céu, mét trong nhimg
diéu kign bién c6 nhidu gid tri thire tidn va hay
g3p trong thye té 13 diéu kién bién gbi tra tai
hai bigné =0, £ =a/ R. Dé théa min diu
kién biéa trong tnudng hop d6, trudng chuyén
vi va tai trong ngeai dugc phan tich dwéi dang
sau:

u,(£.6)= Z

v,(fﬁ):gn (O)sin 4,2,

4 (O)cos AL,

w, (g,a)=gw,k(e)sma,g,

9(£.0)=2.0.(6)sin 45, 4 =knkfa. )
Thay thé (3) vio (2), sau mdt s6 phép

bién dbi don gian, te duge hé phuong trinh vi
phiéin sau:

Z(x" ~iEL, +x’,k§]v f):IC“LJt—V fz P =0,
--éx’wi,b‘%v AZ[K‘ -RK, +kwdﬂ,)y +2K EW =0,
-zx"‘,z,u‘{[ KRyt Ea E,JW {xk MV =£i0,(4)

H& phuong irinh (4) dwge giai bi‘mg
phuong phap giai tich, sir du.ng phep bién dbi

Laplace. Viéc ép dung phép bién ddi Laplace®
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trong gidi hg phuong trinh dang (4) cho phép
gidm duge mdt nira cée hing s6 tich phan can
tim [4].

3. TINH TOAN SO VA THAO LUAN

D& lam vi dy tinh toén, ta nghién ciru
panel tru c6 cc tham s6 hinh hoc va vat ligu
saw: Chidudai @ = 0,4 m,bankinh R=0,1m
chidu day 2h=2mm , gocms 6, =60°, vit
ligu c6 hé s6 Poisson g =0,3. Dleu kién bleu
trén haibién £=0,&= alR 14 gbi tyra, trén
hai bien 6=0, @=6, 12 ngdm chit. Tai
trong tip trung c6 quy lueflt phan bb nhu sau:

0, 0<9<0 =20°, 8,<0<6,

g(£.0)=

Qosm f, 8,506, =40°, @, =const.

Trong phén tich (1) ta chon N =2. Trén
hmh 2, 3 trioh bay két qua tinh toan cac (mg
sudit phip tuyén cyc dai trong truedmg hop
k=3. sy phén bb cua cic img sudt phap
tuyén theo bé dy vo tai vi tri bién & = 0 duoc
trinh bay trén hinh 3.

Hink 2. Phan I ung
sudt phdp tupén cyec dai
theo ddy cung v

Hinh 3. Phan b6 img
sudt phdp tuyén cuc dai
theo bé diy v6 1gi bién

Phan tich k&t qua tinh toan sé nhén duoc
ta d& thy tai vi tri bién gid tri img sudt ot
theo phuong phap tuyén o, (thrémg bj bo qua
trong tinh todn [1, 2, 3]) nhe_m dugc trong cdng
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trink niy xAp xi bing 15% gi4 trj tmg suit phép
o, cuc dai. Diéu niy ¢6 ¥ nghia vd cling quan
trong trong ddnh gid 46 bén két chu dang thm
vo tai ving bién.

4. KET LUAN

Trén co s¢ cic két qua nhin dugc trong.
nghién ctu trang théi fmg suit ciia panel ty
¢6 tinh dén anh huémg cta bién dang trugt bc
cao va g suft cat theo phuong phap tuyén,
¢6 thé rit ra mot b két Tuan sau:

- Bai bdo d3 trinh bay phuong phap
nghién ciru trang thai img suit cia panel try
¢6 tinh dén énh hréng cia bién dang trugt bic
cao vi {mg sult cit theo phrong phép tuyén.

- Ung sudt cét theo phuong phip tuyeu
(b1 bo qua trong ly thuyet cb dién va 1y thuyét
bién dang tnrot bac nhit) co gla tri so sanh
dugc vi cic tmg suit phip tuyén cuc dat; didu
nay ¢6 § ngh1a quan trong trong danh gid do
ben két cdu, dac biét 1a tai céc ving chuyén
tiép (vimg bién). <
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