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PHAN TICH TINH PANEL TRU TRON
THEO LY THUYET BIEN DANG CAT BAC NHAT

Tran Minh Ti ', Hwong Quy Trwéng’

Tém tat: Bai bao xay dung o gidi giditich phan tich trirong chuyén vi, bién dang va g suét trong panel try
chju téi phén bo déu vudng goc véi mét trung binh. Trén co sé ly thuyét vé bac nhat cda Reddy, dang nghiém
Navier duwgc ap dung cho panel tru twra khop trén chu vi. DO tin cdy cua loi giai va chuwong trinh tinh dugc
kiém chieng théng qua céc két qua tinh bang phan mém thwong mai Ansys. Anh huéng cda céc tham sé
kich thuée panel tru dén do vong va cac thanh phan tng suét ciing nhw gici han cia mé hinh tinh dwoc khéo
séatthéng qua céc vi du so.

Tirkhéa: Panel try; ly thuyét bién dang cat bac nhét; phan tich tinh; nghiém Navier.

Summary: In this paper, the analytical solution of displacements, strain and stresses in cylindrical panels
subjected to transverse uniformly distributed loads is developed. Based on first order shear deformation
theory, Navier's solution is used for simply supported cylindrical panels. In order to validate the accuracy,
obtained numerical results are compared with those given by the finite element solution using the Anssy
software. The effects of dimensional parameters, i.e side-to-thickness ratio and aspect ratio are investigated.

Keywords: Cylindrical panel, first order shear deformation theory; static analysis; Navier's solution.
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(® 1.medau

Két cau vé déng mot vai trd quan trong trong ki thuat xay dwng dan dung, co khi, ki thuat hang hai,
hang khéng,... Nh& ciu tao hinh hoc lién tuc trong khéng gian va dé cong clia vé lam tang hiéu trng nén so
v&i anh huéng cla cac (rng luc udn, két cdu vé co kha nang chiu lyc cao hon so véi tm phang; tham chi
v&i dé cong hop ly, trong mét sé tredrng hop, ¢6 thé sé loai bé dwoc hau nhu hoan toan mé men ubn (trang
théai phi md men).

Ly thuyét vé dan hdi tuyén tinh, dwa trén cac quan hé (rng suét - bién dang tuan theo dinh luat Hooke
va bién dang bé, 1a ly thuyét théng dung nhét. Ly thuyét dan hdi ba chiéu dwoc ap dung trong phan tich tng
xr co' hoc khi coi vo nhuw la vat thé khéi. Tuy nhién, tinh toan theo cach tiép can nay kha phirc tap, vi thé cac
tiép can don gian hon dwoc dé xuat. Khi chdp nhan mét sé gia thiét nhat dinh, bai toan ba chiéu cla tng
suét, bién dang co6 thé dwa vé bai toan hai chiéu tinh toan trén mét trung binh cla vé. Ly thuyét vé méng
duoc phat trién trén co sé nay vai gia thiét Kirchhoff vé doan thdng phap tuyén véi mét trung binh nhw ly
thuyét tAm cb dién. Ly thuyét cla Love cho vé méng duwoc biét dén nhw 14 ly thuyét vé bac nhét cling véi gia
thiét Kirchhof - Love. Cac phwong trinh chil dao clia ly thuyét vé cé dién va mét vai két qua sb duoc trinh
bay cu thé trong cac tai liéu chuyén khao [1-5].

Khdeir va cong sw da co téng quan nghién ctru phan tich udn, dao dong va on dinh ca vo tru tron
composite v@&i cac ly thuyét vé khac nhau trong [6]. Kabir ap dung Iy thuyét vé thoai bac nhat clia Reissner
[7] phan tich dao déng cla vé tru composite. Lam va Loy [8] nghién clru dao ddng clia vé tru trdn méng déng
hwéng dwa trén ly thuyét vé Flugge. Soldatos va déng nghiép [9] thiét 1ap | gidi dan hdi tinh toan tan sb

'PGS.TS, Khoa Xay dung dén dung va céng nghiép, Trudong Bai hoc Xay dung. Email: tpnt2002@yahoo.com.
*ThS, Khoa Xay dung dén dung va céng nghiép, Trurdng Bai hoc Xay dung.

TAP CHi KHOA HOC CONG NGHE XAYDU'NG SO 25

9 -2015




@ =T QUA ] A )

dao déng riéng clia panel tru va vé tru tron dang hwéng trong. Asadi va cong s [10] stk dung ly thyét dan héi
ba chiéu va cac ly thuyét vé khac nhau dé phan tich tinh va dao déng riéng ctia vo tru tron composite 16p.
V@i nhivng ngudn tham khao hién co cac tac gia khéng tim thay cac két qua sé cho bai toan uén cla panel
tru béng vat liéu dang huwdng.

Nham phuc vu cho viéc téi tu hda tinh toan va thiét ké cac cu kién panel tru trong két cdu cong trinh,
bai bao xay dung |&i gidi gidi tich xac dinh treérng chuyén vi va (rng suét trén co sé Iy thuyét bién dang cat
bac nhat cho panel tru twa khép trén chu vi, chiu tai phan bd déu vudng goc v&i mattrung binh. Cac khao sat
sb dwoc thwre hién nhdm danh gia anh hwéng clia cac tham sé dac trung cho kich thwéc hinh hoc dén
trwérng chuyén viva (rng suét trong panel try.

@ 2. Cac hé thire quan hé va phwong trinh chi dao cda panel tru theo Iy thuyét vé bac nhét

2.1 Trirdrng chuyén vi

Xét panel tru bang vat liéu dan hdi tuyén tinh dang hwéng. Kich thwéc hinh hoc clia vo dwoc biéu
dién nhw Hinh 1, trong d6 R, h, L, @ 14n lwot 1a ban kinh cong mat trung binh, chiéu day, chiéu dai va goc mé
gi¢i han cla panel try; a la kich thwé'c mat trung binh panel tru theo phwong vong.

Trudng chuyén vitheo ly thuyét chuyén vi bac nhat dwoc gia thiét dwoi dang [5]:

u(x,0, z) =u,(x,0) +z.p, (x,0)

v(x,0,2) = v, (x,0) + 2.3, (x.0) (1)

w(x,0,2) = w,(x0)
trong do: u,v,w la chuyén vi tai diém cé toa d6 (x,0.z) thudc vé; u,,v,,w, la chuyén vj ctia diém trén mét trung
binh theo cac phuong x,0,zva B, B, 1a goc xoay clia phap tuyén mét trung binh quanh truc 0,x.

Trwéng bién dang ciia diém bat ky thudc vé dwoc xac dinh tir quan hé chuyén vi - bién dang:
oW Wy 2By

Se: —+ —

@ R RO R RO

o  ox ox
V\a:%m:ﬁ"‘@: Oty +%+Z B, +% (2)
k RO &éx RO  ox RO ox
ygzzg‘::@_._@:ﬁy_i_awo
' ! ox oz Tox

aw 6v ow, v

Yo: == 0 v 2 " Reo B =

2.2 Trrdng ipng suét

Quan hé gilra (rng suét - bién dang cho vat liéu
déng hwéng theo dinh luat Hooke nhu sau:

c, ¢, G, 0 0 0 ||,

(o C, G, 0 0 0 ]|g

Gor=l0 0 C4 0 0 {7V (3)
. 0 0 0 Cy O ||y,

Oo: 0 0 0 0 Cyllre.

Vei: C11=ig ; C12=1v_.%; C65=2(1i+v)=

l—v

Ky hiéu cac vec to bién dang mang la{en}, vec

to bién dang catngangla {y.'}, vecto dé cong la {k}va

chung co dang:
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—Ja0 0 ol g,00-)70: ; AL By
{e, 1= 3?) B ey v, }_{YSZ}_ iky=qk = ROO 4)
Yo ouy , O kg B, , By
RoO  ox RAB  ox
Khi d6 quan hé (rng suét - bién dang (3) cé thé viét lai dwdi dang sau:
o, A € K,
Gy €y Sl? ky
G :[C] Yo :[C] 'Y)?e +Z[C] kg ()]
s Yas T 0
Op. Yo e 0

2.3 Céac thanh phan trng Ire

Tich phan cac thanh phan (rng suét doc theo chiéu day clia tdm ta thu dwec cac ing lwc trong vé
gdm: 3 thanh phan lyc mang, 2 thanh phan lwc ct ngang, 3 thanh phan mé men. Véi panel tru thoai cac
trng lyc dwoc biéu dién qua cac thanh phan chuyén vi va dao ham clia chiing duéi dang:

Oy
N E.h by o ?xav
N, b=ty 1 0 4=yl (6)
N | @) ||’ R
& 00 %" v, 10w
x R o9
1 ow, v, 9
28 = e (3]
Ol_k gri®olog gplR ® R (7)
X 2£tz %4.9
ax 7
2.
M, 4 0 || &
M, == 0 =2 (®)
| 1205 ||’ @
" 00 —=|1% 1,
& R
h h
2 L, G
pat: 4= _[Ca% Cyh DIJ=£C'U.zdz— B
i) 2
h h L4
2 2 2 E aTZ
Bij = J;Clj'ZdZ=O A44 _ASS _K_'EC“dZ—KJ_'QZ(l'I-V)
2 b 2

trong dé K, 1a hé sé hiéu chinh cat (K. =5/6 v&i vat liéu dang huéng).

, W,
Tanhandugc: N, An—v+Al ( T J: e_Au [ ?J
00, 0, o0, |
s (_OJr J ax o gog Mo =P tPn g T (9)
00, ow, ow, v,
M, =Dy (6_ R@B) o, KA;S[ 8—] = K4, (ea +R6(g _;?J
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2.4 Hé phwong trinh can bang tinh

Ap dung nguyén Iy chuyén vi kha dT, ta nhan dwoc hé phwong trinh can bang tinh cé dang sau [5]:

N, ; N,
L+li(Ne,\— _LMmJ:O ; i(Nm +LM)9J et Qe =k

x RO 2R ox 2R R 89 R (1 0)
00, 80, N, oM, oM, oM,
St e B L0 (=0 : 20 =

ox TR0 R PR e T B Rae G =

Thay cac thanh phan néi lyc biéu dién qua chuyén vi & cac phwong trinh (9) vao phuwong trinh can
bang (10) ta dwgc hé gdm 5 phwong trinh can bang theo 5 &n chuyén viu, v, w, B., B, (xem phu luc).
@ 3. Loi giai giai tich

Vé&ipanel tru tira khép trén chu vi, thda man cac diéu kién bién:

2
Taix=0,x=L:w=0 : 6—\;:

ox

2
Taif=0,0=p:w=0 : Z.T‘Z:O (11)

Chon trrdrng chuyén vi dang chudi luwgng giac kép théa man diéu kién bién (11):

y = ZZ U,,.,cos(ax)sin(Bo) ; v, = Zz Vi SIN(0L ) cOS(BO) ;

m=1 n=1 m=l n=1

W, = ZZ W,,, sin@x)sin(B0); P ZZ B 1 cOS(0LX )81 (B0 ) ¢ (12)

m=1 n=1 m=l n=1

By = Ez Bg,, Sin(oLx)cos (BO) ;

m=l n=1

Ham tai trong cling dwoc khai trién dwéi dang:

=22 4, 5in(ax)sin (B0); (13)
m=1 n=1 4 5 j
M .
o= — * B=— : G, =— ¢(x,0)sin(ox) cos (BO) dx.RdO
trong do: 7 p 0 al 6[ 3
s 16
V6itaitrong phan bé ddu (x.0) = g, = const. Tacod: 4, = —a

e
Thay phwong trinh (12), (13) vao hé phwong trinh can béng theo chuyén vi ta nhan dwoc hé phuwong

trinh (14) dwdi day d6ivaicac ansd Uy, :V o Wonn: Bom: Bom -

L] 1 LIZ L'l 3 Ll4 L'l 5 UOmn 0
LZ 1 LZZ LZ} L24 [‘25 V;)mn 0
Ly Ly Ly Ly Ly W, =9 9m (14)

Ly Ly Ly Ly Ls |0 0

41 xmn
0

LS 1 L‘l L53 L54 L55 eﬁmn

Caché so L, cia hé phuong trinh (15) dugc trinh bay trong phan phu luc.

Giai hé phuwong trinh (14) ta nhan dwoc gia tri cac hé s6 Uy,.5V o s Woun s B Powms - Thay két qua tim
dwoc vao biéu thire (12) ta xac dinh dwoc trvdng chuyén vi tai diém bét ky trong panel try, tlr d6 tinh dwoc
trwérng bién dang va (eng suét tvong tng.

(® 4.Kétquasd

V@i i gidi giai tich xAy dwng & trén, code chuwong trinh Matlab dwoc viét dé khédo sat sb cac bai toan
cuthé. Panel tru bang véatliéu dédng hwéng co: E=2.10"Pa;v=0,3; D6 tin cay clia thuat toan va chuong trinh
tinh sé& duoc kiém chirng théng qua bai toan 1. Cac bai toan tiép theo sé khao sat anh huwdng cla cac théng
sé kich thwée téi do veng va cac thanh phan iing suét cla panel try. Trong tat ca cac bai toan, sé hang cla
chudilwgng giac kép dwoc lay m=n=11.Ansys tinh toan véi phan tir SHELL 63 va lwéi chia 40x40.
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Bai toan 1: Kiém chirng thuat toan va chwong trinh.

Xét panel try co kich thwéc L=1m, a = 1m, R = 2m, h = 0,02m, chiju tai trong q = 10°Pa. Do vdng va
L a L a A v . N

—.,— |04 | =>= | taimattrén va dw¢icla panel tru tinh bang

22 272

code chwong trinh tu viét va phan mém Ansys thé hién trén Bang 1.

cac thanh phan (rng suat tai tam panel try crm[

Bang 1. P6 véng va cac thanh phén (ng suét cda panel tru chiu tai phéan bé déu vuéng géc
voi mét trung binh tinh theo nghiém giai tich va phdn mém ANSYS

Ll o, [MPa] Gy [MPa]
& - -191.06
Ansys Trén 472 218.31
Du6i -35.68 -39.64
Giai tich Trén 490 -220.03 -190.05
DuGi -36.11 -40.59
Sai s6[%] = +Er 0.78 -0.53
Dudi 1.18 2.35

T két qua tinh toan trén Bang 1 ta thay, chwong trinh va thuat toan dwoc thiét 1ap co do tin cay khi
gia tri dé véng va cac thanh phan (rng suat tinh bang code chuwong trinh co sai s6 bé so véi két qua tinh bang
phan mém thwong maiAnsys (nhé hon 3.67%).

Bai toan 2: Anh hwéng clia ty s6 R/h t&i dd vong va cac thanh phan (rng suét clia panel tru.

a) Anh hwéng chaty sé R/h dén dé véng

Xétpaneltry déng hwéng cé kich thwde L=1m, a=1m, R=2m, chju taitrong g=10°Pa.

Gia tri 6 vong tai tam panel tru vai cac ty sd R/ = 10 + 200 tinh theo nghiém giai tich va phan mém
Ansys duwoc thé hién & Bang 2 va biéu dién bang do thi trén Hinh 2.

Béng 2. D6 véng w [m] tai tam panel tru chiu tai phan bé déu vei R/4h = 10 + 200

“wla/2;L/2) [mm]

Hinh 2. D6 véng tai tam panel tru bién thién theo ti s6 R/h

R/h 10 20 30 50 100 120 130 150
-348E- | -2.04E- | -542E- | -1.62E- | -4.72E- | -5.70E- | -6.32E- | -T.41E-
Ansys 05 04 04 03 03 03 03 03
Giaitich | 3-24E- | 200E- | -542E- [ -164E- | 4.76E- | -5.74E- | -6.36E- | -7.44E-
05 04 04 03 03 03 03 03
S?o'/j" 6.80% 2.07% 0.02% 1.10% 0.82% 0.67% 0.57% 0.40%
0 20 40 60 80 100 120 140 160 180 200
.000 -+ T T T T )
-1.000 - R/h
-2.000 -
-3.000 -
-4.000 - g ANSYS
-5.000 - = m= = GidiTich
-6.000 -
-7.000 -
-8.000 -
-9.000 -
-10.000

Tir Bang 2 va db thi trén Hinh 2, ta thay ly thuyét vé tru bac nhat cho két qua sat véi két qua tinh béng
Ansys, khi panel tru cang day (ti s6 R/h bé) thi sai sé gitra nghiém giai tich va Ansys tang 1&n.
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b) Anh hwéng cla ty sé R/h dén thanh phan (ing suat © .0y,
Thanh phan (rng sudt o .G, [%,g] tai mét trén va dudi panel tru véi ty sé R/ =10 + 200 tinh theo

nghiém gidi tich va phdn mém Ansys dugc thé hién trong Bang 3 va 4 va mé ta bang do thitrén Hinh 3va 4.

[£ EJ taitam panel tru
25 ) p '

Béng 3. Thanh phén (ng suét G [Pa] tai tim panel tru chiu tai phan bé déu voi tf sé R/h thay déi

R/h 10 20 30 50 100 200
i Trén -8.00E+06 | -2.92E+07 | -5.75E+07 | -1.17E+08 | -2.18E+08 | -2.78E+08
nsys
Dudi 6.71E+06 | 1.96E+07 | 3.08E+07 | 3.51E+07 | -3.43E+07 | -1.44E+08
Giai Trén | -7.77E+06 | -2.93E+07 | -5.84E+07 | -1.20E+08 | -2.20E+08 | -2.80E+08
tich Dudi | 6.04E+06 | 1.00E+07 | 3.05E407 | 3.49E+07 | -3.50E+07 | -1.47E+08
Sai | Tren 2.85% 0.54% 1.68% 1.96% 1.12% 0.63%
SO
(%) Dudi 9.95% 3.08% 0.90% 0.45% 2.85% 2.07%
100.000 -~
.000
-100.000
-200.000
-300.000
400000 L ----domm oL
e ANSYS_Trén empims ANSYS Dudi == = Gidi Tich_Trén = »= Gidi Tich_Du&i

: s g L a
Hinh 3. Bién thién cta thanh phan ung suat G_, [E ,EJ tai mét trén va duwdi panel tru theo R/h

Béng 4. Thanh phan (mg suét O, [Pa] tai tdm panel tru chju téi phan bé déu voi tF sé R/h thay déi

Hinh 4. Bién thién cia thanh phén tng suét G,

sO 25
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R/h 10 20 30 50 100 200
s Trén -8.25E+06 | -2.95E+07 | -5.75E+07 | -1.15E+08 | -1.91E+08 | -1.99E+08
Y,
Dudi 6.50E+06 | 1.94E+07 | 3.07E+07 | 3.56E+07 | -3.80E+07 | -1.76E+08
Giai Trén | -744E+06 | -2.84E+07 | -5.66E+07 | -1.14E+08 | -1.90E+08 | -1.97E+08
tich Dudi 6.16E+06 | 1.92E+07 | 3.07E+07 | 3.53E+07 | -3.95E+07 |-1.80E+08
Sgi Trén 9.83% 3.74% 1.57% 0.39% 0.68% 1.32%
S
(%) Dudi 5.31% 1.10% 0.06% 0.97% 1.47% 1.18%
100.000 +[MPa], - - - - e e B e s BEE L !
i - : : 1 A | | R/h
.000 T T T T 1 1 II':
( : 40 : &0 120 1{10 160 1fso 200
200000 oo oo G
B e e
L s s e B S
q4_0(1000 _______: _____ :______: _____ :______: _____ :______: _____ :______: _____ :
@ ANSYS_Trén === ANSYS DuGi == #= Gidi Tich_Trén = = Giai Tich_Duwdi
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Tir Béng 3 va 4 va do thj trén Hinh 3 va 4 ta thay gia trj thanh phan &ng suat ¢, 6, tinh theo giai tich
va theo Ansys ¢ db triing khép cao (sai s6 nhé hon 5%) véi ty sé R/h tir 20—200.

Baitoan 3: Anh hwéng clia ty sé L/a do véng, (rng suét.

Xétpaneltru déng hwéng co kich thwérc a= 1m, ban kinh R=2m, h=0.02m, chju taitrong q = 10°Pa.
Két qua s6 tinh theo nghiém giai tich va theo phan mém Ansys véity sé L/a = 1+3: d6 vong tai tam cha panel

tru dwoc thé hién & Bang 5, cac thanh phan (rng suat o

xx?

o, tai tam panel try dwoc thé hién & Bang6va 7.

Bang 5. D6 vong tai tdm ctia panel tru chiu tai phan bé déu voi L/a = 1+3

L/a 1 L 2 2.5 3
Ansys 4.72 -12.12 -24.59 -40.09 -55.17
& Giai tich -4.90 -12.80 -26.30 -43.60 -60.70
Sai sb [%] 3.66 5.33 6.50 8.05 9.1

Baéng 6. Thanh phén (mg suét G_ tai thm panel tru chiju tai phén bb déu voi ti s6 L/a thay déi

L/a i 1.5 2 2.5 3
Trén -218.3 -426.3 -657.1 -839.0 -940.3
Ansys

Dudi -35.7 -106.7 -130.0 -93.2 -7.9

Trén -220.0 -430.5 -670.3 -867.4 -984.5
Giai tich

Duoi -36.1 -112.5 -143.4 -113.2 -30.3

Trén 0.78% 0.96% 1.97% 3.27% 4.49%
Sai s6 [%]

Duoi 1.18% 5.15% 9.31% 17.67% 74.07%

Bang 7. Thanh phén (ng suét G, tai tdm panel tru chiu tai phdn bé déu voi ti s6 L/a thay déi

Lia 1 15 2 2.5 3

Trén -191.1 -338.6 -600.0 -922.5 -1233.7

Ansys
Duwéi -39.6 147.8 453.8 825.1 1180.5
Trén =190 -333.5 -593.6 -924.1 -1252.6

Giai tich
Duwéi -40.6 140.2 4431 821.2 1194.2
i Trén -0.53% -1.51% -1.07% 0.17% 1.51%

Sai s0 [%]

Duwéi 2.35% -5.41% 2.41% -0.47% 1.15%

T két qua tinh trén Bang 5, 6, 7 cho ta thAy anh hwéng clia d dai cia panel try téi dd vong va cac
thanh phan (rng suét cltia panel tru. Két qua tinh theo nghiém gii tich 1a twong déng véi két qua tinh theo
Ansys khi ty s6 L/a = 1+2. Sai sb cltia dd vong va thanh phan irng suat o, tai tm panel try sé ting lén khi ty
sé L/atang; anh hwéng cla t7s6 L/a dén thanh phan (rng suét 6, 1a khéng dang ké.

Bai toan 4: Anh hwéng cla ty s a/R (dic treng cho gbe mé) dén dd véng va cac thanh phan (ing suét.

Xétpaneltru déng hwéng cé kich thwde L=1m, ban kinh R=2m, h=0.02m, chiu tai trong g=10°Pa. D
véng va cac thanh phan ng sut 6, 6, tai thm panel tru khity sé a/R =0,5+3,14 tinh theo nghiém giai tich

va phan mém Ansys thé hién trong Bang 8, 9, 10.
Bang 8. D6 véng tai tim clia panel tru chiu tai phdn bé déu véi ty sé a/R thay dbi

L/a 0.5 1 1.5 2 25 3 3.14
Ansys 472 -0.44 093 | -1.16 -1.07 -1.08 -1.08
W{mm) ™ Giaitich | -4.90 -0.17 -0.91 -1.10 -1.00 -1.00 -1.00
Sai sb [%] 3.66 -154.0 -1.81 -5.62 -7.23 -7.66 -7.94
: & o 7 Sé 25
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Béng 9. Thanh phén (ng suét G, tai tm panel tru chiu tai phan bé déu voi tf s6 a/R thay déi

alR 0.5 1 1.5 2 2.5 3 3.14
Trén -218.31 37.37 8.97 -3.20 2.40 197 1.77

Ansys
Dui -35.68 -28.31 5.26 =il g5 -2.46 =il ]
Trén -220.03 35.73 9.11 =3.36 2.64 2.75 2.70

Giai tich
Dudi -36.11 -28.20 5.49 -1.20 -2.62 -2.18 -2.29
_ Trén 0.78 -4.61 1.50 5103 8.92 28.46 34.60

Sai s0 [%]

Duoi 1.18 -0.38 4.20 -27.61 6.07 20.38 2235

Bang 10. Thanh phén (mg suét G,, tai tim panel try chju tai phan bé déu veéi ti s6 a/R thay doi

a/lR 0.5 1 1|5 2 2.5 &) 3.14
" Trén -191.1 -59.67 -112.5 -109.4 -105.6 | -106.6 -106.53
nsys
Duoi -39.64 -178.24 -96.14 -106.3 -110.4 -108.6 -108.66
Trén -190.1 -60.03 -111.7 -108.5 -103.6 | -103.5 -103.28
Giai tich
Duéi -40.59 -177.83 -97.36 -107.4 -112.9 -112.3 -112.5
Trén -0.53 0.60 -0.74 -0.81 -1.96 -2.91 -3.14
Sai 6 [%]
Dudi 235 -0.23 1.26 1.01 2.23 3:23 3.45

Két qua nhan dwoc trén bang 8 = 10 cho thay anh hwéng ctia dé cong thodi cla panel tru téi dd véng
va cac thanh phan rng suat tai tam cda panel try. Do vong tai tm panel try giam nhanh khi ty sb a/R tir
0,5+1. Khity sé a/R >1,5 thi 8 vaong tai tam panel tru thay ddi it hon.

(® 5.Kétluan

Dwa trén ly thuyét bién dang cat bac nhat cho vo méng clia Reddy [5], bai bao da xay dwng nghiém
gidi tich tinh toan dé véng va cac thanh phan (rng suét ciia panel tru lién két khé'p trén chu vi, chiu tai phan
bd déu vudng géc véi mat trung binh.

V&i chwong trinh may tinh bang phan mém Matlab, bai b4o da khao sat sw &nh hwéng clia cac tham
sé hinh hoc panel tru (day, méng, dai, ngan, thoai) t&i treérng chuyén vi va cac thanh phan (rng suét trong
panel try. Qua tham chiéu két qua tinh theo nghiém giai tich v&i phan mém thwong mai Ansys co thé két
luan rang ly thuyét vé bac nhat clia Reddy cho két qua phi hop véi vé c6 chiéu day trung binh va vé méng.
V&ivé day cén thiét phai st dung ly thuyét vé khac phi hop hon.
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