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§1 PAT VAN DR

gt odu mong o6 g& thudng duge st dung trong cdc cong ‘trink phucng tidn phyc

vy giso théog, Trong nhung tish todn riéng biét cd the xét k&t cdu chi lam vide udn hoic

lam vige kéo, Tuy nhitn cb nhitng trudng hop doi hoi phdi xét d8n sy [am viée khong gian

- ctie két cfu, Bai toda tinh khong gian nay thudng gép trong. khi tinh cic Ioal két cdu
plis mp nhu thin céc loai pkuong tién ndi, thin may bay, cic dang mai lgp...

B¢ tink todn cdc dang két cdu ndy 6 thé s dyng nhidu phuang phip khic nhaw *

vdt che caﬂh don gidn héa khic' nhau, Ching han 42 tinh toda sdc bia chung cia than tiu
cé “1%* sei tau nhu mot dim don gidn chiu tic duag clia ngoai lgc. Trong nhtmg tinh todn

i: hon nguéi ta cb the dux vE ké thanh vd sy lam viéc cba phin vo gitta cic gd
ducio hé hisn bzmg 46 rong mép kém vao thanh, Cin phai tim mdt phuong phdp cd hidu

gL
o

P

}* todn nhimg kéc cdu mong bang phucag phép phin t hitu han duge giGi thidy
i rac trong cac tzp chi nude ngoau vai nhimg quan diBm riéng cho timg icm ké& cdu
Tk .mmg cfing tdt. sd tuge. Bai nay gidi quyét nhimng vén & lién quan dén vige 4p dung
i ﬂmg phip phin t& hitn han 42 tinh khéng gian kér cfu mong cd go Xay dung md
Ly ofu y tudng, chon gid thiét v& ham chuvén vi thich hop 481 voi cde loai p‘lén
. nkauy vh xay dung cac thuit todn tinh can thi€. Db hién nay trén thé 218 co

hidy fhuung trinh tinh theo ohueng phap phén tt hiu han, nhung nhing nphidn cgu nay
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wong erinh tinh phu Lop v&i cac may tink didn ti c6 sda & nude ta,

§2. €67 0AY MONG €6 66 DANG TRU DAI

3.8 0¥ ?”é%'wa:}-g«mﬁ %87 cAy -

&1 cédn mong ¢6 g dang try thuong ghp trong k&t clu thin mdy bay, thin phueoag
Tige ditn ngang & the 12 troe hodc pya trdn, kin hodc BO. qu T8 edu niy cd
Gc dai 16n hon chitu so voi kich thude khae. K&t cdu gbm phin VG madng }ug}
o2i, lign k&t vi hé thdsg g bén trong. Khi tinh theo phuong phar> phin tir hivy
3 bo két cdu duge chia think cdc phdin t vo, cdc phia tir go doc v& go ngang

BE ch thr md i ddng cich lam wiée cha timg logl phin tif clin cas o
e cheh lam vige cta toas hé k&t cfu. Dya viao cich lap lugn cofis  céc
plueng phdp tieh todn 48 co, khi ly tebng héa kée cdu ta s& coi cac ,gd doc chi
i vigc kéc vd nén cling vai h¢ théng vO, Xét theo kich thude ngaﬂg — két
i ching gt cac wic ddng nén ép ofa moi trudag : HE shéng g¢ ngang duoc bd wi 48
. dong ndy, Tohn hé két cfu lam viéc £t phtte tap, viéc phia iich nay nhbm xdc

L]

cié khic phyc han ch€ cla nhiing phuong phép tink da <6, Nhitng ké: qud  vE

thidt 481 701 tung dang k&t cdu rifng vi cho mét phuong phip de xay dtimg he théng:




dinh tac dun 1 chiu iwe chinh cia ting loai co cfu. TO d6 choen gid thide v& }lam Chuym s
vi thich hep cho ting loai phin o théa man didu Lien hot g {3} : :
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Hinh 2

D41 vii phie 7 go doc 1am vige kéo vA nén cé cde chuy®n vi doc trye, chon him

chuy®n vi ¢6 dang : (hinh 2a)
U = a; + 2;% 4 2317

G& ngang “chiu tdc dung clid lue ép trong mit phang cha tiét dién, Tai méi phin’ tir
g& ngang co cic chuyén vi W vudng géc vdi trye doc clia phan tit § trong mit phing cla
g0 ngang, agodi ra con ¢b cic chuy®n vi quay twong img. Phin tu go ngang lién d6i lam
vige vai phén ti ban vl vay phdi k& 20 che chuydn vi doc truc v. Him chuyén vi 661 v
phin t6 g ngang (hish 2b) :
W= gy + a5% ’33X", +- 3413,
V = a1 + azy.

Phin ¢ ban fAm vide lign 483 véi phin b gd doc v& g& ngang. Trong edch lam
vide tbng the, v& duoc coi khong chin md men, phin t& bdn lam vide kéo. Trong mat phing
cla phin & oo cde chuyén vi theo hai hudng U, V, gid thit v& him s,huyer w1 ahv say
(hink 2c) - :
U = a; + 0% + a3x° + v(aA — 25% 2532}

= by 4+ bay 4+ x{bs + b,y),
Néu trong kée cda 1y tu@ﬂg, phin t0 bén cé cac séng doc phL tao née tinh tryc huéng
thi dits nay cing duge thE hién trong ma trdn céng. Tu gid thiét v& ham chuyen vi-dsi
voi cac loai phin t4 trén, ma trdn ctng duge 34y dung theo céc lap luin clia phuong phap
- phiin t& hite han két quéd cu thé éuqc gioi thidw trong {3, [4] ‘

K -~ ma trin cung cla phin t& bin kéo cdp (8 X 8)

.

_K’g— ma trin cing cla phin tir go kéo cdp {3 X 3)
_'I<_Zg — ma trin cing cta phin tf gd wén ofp (6 1 B).
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Fiz minh hoa cach 1’ ="f“‘1\' hia trén &3 6 mot vi i - e A3 mdng
fuge tang cudng o4 O mép trén va mép dudl. HE duoc chis thanh che pha tir g doc va
phiin tff bdn o6 cde ma frdn cung duge x4y dung theo cac gm thiét trén, Céc k&t qui tirh

“toan duge phit hop icﬁi phing kér qud tinh tha duge theo phuong phap tink khae.

2.2. THUAT TOAN TiHH

Xét he két cdu 1y tudng 1hm!—» 1), Tai mdi diém alt 6 cde chuyen vi'g, y, B, Gyt

Chuytn vitai cdc didm nit cda mé&i phﬁn {4 L‘long triing v chuyn vi fai céc didm nat
chung cua toan hé. Didu na} do méi logi phan tl o phing chic ning lam vige khiac nhau.
phin to . doc chiu 4nh huédng cha chugin vi theo huong truc z. Phin ti bdw chiu  dah
hténg chia chuw:n vi theo hudng true x, y, z. Phin 0 g& ogang - chiu dnh hudng g
chuyén vi xcay va chuyn vi theo hudng =, yo

iy tidn thuc hién phép bida ddi--dan dua ma trdh clng cla tung loai philn t& vi dang o

mdi ma mdi digm nit co b¥n chuybn vi theo cic hudng x, ¥, 7, ¢ Cu th® vdi phid to
bidn, g& doc, g& ngang lin lwgt thuc hign cic phép bidn ddi Ci, Cz, C3 dua cic ma trin
ciang Kf, Ki, K3 ve KE, X§, K cocdp (18 X 18}, (9 9), (8x 8). Phép biég ddi néy rhim

thé hién, m61 quan he giita iuc vi chuyén vi cla timg phin th theo toa 46 cfa cd hé :
Kk = CHEECy,
K = C3RgCa
KE = CtRa G,

Ck, €3, C%, 1a chay®n v cla’ €1, Cz Cy

By .
Ey 001000000 ]
Cy = 11 3 Cy=1 000010000 ;
“g, [,00,000001()].

i El

r1000
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2 ooL1a@G LODOGi

Céac ma trin K¥, Ki.. dugc xay dung trong hé toa 49 riéng cua tiag phin o,
rong-hé ‘toa d& chung cic ma trdn nay la:
K} = APPKEAT = ATPCIRECy AL
K} = A T*K”;\“ = \5*{:§r<gc AL

Ky == Ag* ”“ i= ;%;*C3Kg qf"aE,
P )
b ! .
v 1 ; r !‘ " 4 1 T Foar i
o ’ Pphgey 3 s A =17 .
- ; [ 3F ] I
| e '
. { AT
Trosg trucag hop k&t cfu ob dang ten dat ¥j = I‘u Goi @y 14 gde léch gifa tos
A¢ ritng clha mbi Jiia‘l vl toa d% chung cila hcf {tron@ mit phing x, ¥ — *hink iy
Ehi 4y
‘ . f cospr singe 0 Q]
l -singy cosge O O |
! . 0 10 *
. ] L ¢ 1
i3 57 két cgu duge chia think m d Dysro. D, M1 dai co n phin t6 {do die dike
elia k& cfu ndy ndi chung s phin & cha cde ddi nay déu blag nhau). Tidt dids ngang cia
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k& ciu oo thE o4 hinh dang kin hog
ebuydn vi cho tung ddi cling nh - r‘hu oA
ma trin cang Ki, Kj, KI,

Ngoai luc bt ki tdc dong 1én }
bit kv tac dong lén phin t c”iuoc dua vi-chc du,m nit thee cdag thire

U*UXP

& e tde dong tal v tef bét kv cla phis of, - -

giita lire v3
-,1} vl car

g dugc

4=l

Q lye tuong duong & nit. :
+U 12 ma trin cla ham udi suy 5uoc X8y dung dua theo gi2 thidt v& cdc ham chuyen

vi cla ting loai phin .
Sau khi thuc hién didu kién bién bing cdch cit cic b’mg Vi Ce cot clia ma trin

ctia hé phuong trinh co bdn mc”w tng vl vi iri khong, cs chuyda vj, ta ’thu a‘uqc he
_phuong trinh :

—
. : Kr= K
K co dang ba dudng chéo khdi, '
Gidi hé trén ta nhin dugc vée to ch yén vi, trong d6 tha ty cic chuyén vi duge sap xép
theo timg dai mot.
— — e — —

= {rl, Egpeny Tipones rm},
— ' - -
t la chuyén vi cha suon] & gita hai dai D va Diog

— - — e

1'* = [r;l, Tjzssear Tikse- ]

la chuyen vi cla ndt-iclha gd ngang i,
""-)'

1-“- = {Xi}g Yiy, Z.ijr (Pll}

DE tink ndi lyc trong cdc phis th cin dua cic chuy®n vi troug hé toa d6 chung vy
cée chuyén vi riéng cho timg loai phin t& va x4y dung cac ma trdn ndi lyc 48 tinh toin,

§3. KET CAU MONG €6 oir DANG BAT KY

Két ciu mong ¢o ga xét trong th‘m nay cd cic co cdu d8u lam viée kéo vi udn.
Loai k&t cdu niy thu{mg gip trong cée k&€ cdy mail lop, hiam... Toin hé duge chia thinh
cic phin tit v& va cac phin ti g Do cich lam viée cla két cfu via kéo va via udn ndn
tai méi digm ndt xée cac chu}en vi thdng va chuyen ¥i quay theo cic hudag toa 36 J,
V, W, 0w, 9. @z O diy gid thide bidn dang nhd uén cac clmym vi udn Lhor;g g3y 4nh
huﬁng dén cic Chuyewn vi khac va aguge tal. Dét voi phan o gt gia thide v ham chuén
vi nhy sau (%% ¢é g& doc lEn gd ngang) - -

Phin tF bén via lam
chuyén vi duﬁc -*ha:m nhu saw
U=a,+ 83z + a7 + a-_:yy
. Vo= by bji + Lsoy + Baxy
W=t + €% + Gy + ;5% 4+ ¢3xy + cgvr Lo craf 4 ca ex’y -+ csty + cmy
+ cliz;%v + c1zx‘;73,

cha bin, vis lAm vigc udng ham

Tt nhing him chuyén vi trén d4y cd the xdy dyung duge cic ma trin cing cin
thiét, Vigc tap hop cic phiin i ldp nén ke va thanh lap he bhumg trigh tich todn dugc
thye hién tuong ty trusc. (O ddv cin chi v vide dua ma trin mmg cla ting phin t& riéng
biét v& ma trdn cing & hé toa. do chung ¢ the sir dung-tich cha cdc phap bidn: ﬁol tryc,
giao d% xéc dinh cic gac nghideg cho d2 dang, '
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4.9 — Khéi lugng tinh toan cic bai todn. zac dinh ndi hue trong k&t cdu méng cb gi
rde lén. mat khic lai o8t da dang. Q6 duge k2 thdog tinh rde ¢& ich trong wige 2idi céc bai

todn khac nbau, Xudr phét tir hoan cinb, dic &idm cie may rinh'cd sin & nute ta, cin z3y -

) . . o e i mde s o Bre 0l et 2 ,
dung mét hé thdng rinh todn phi hop, ddp ung duoc cdc yiu ciu sdn suwdr vi nghign cde.
Thudt todn tinh khdng gian két cdu mang o6 g& crinh bay & tréa thda win duoe vise x4y

dung h? théag tinh niay. HE théng chuong trinh gbm cic chutong trinh con chuyén dung

co the ditng cho nhitu bd toin khie nhat. Khi gip mét bii todn méi co thd lap mot

chuong trinh npdn lien hap cic chwong trink'con lai theo céch thic phi hop voi bai todn

ciin gidi.

4.2.— Trén co s6 trinh bay & trén 48 x4y dung chuong trivh tich chyyén diing

SPAEF d2 tiah két cdu méng c6 go dang try. 88 dn 58 cao nhdt dugc 1000 3n 8. Dac
didm cia chuong trinh 13 ¢6 thd st dyng cac may tinh loal ché, trung bink <4 sin & nude ta.
Do khéi hegng thong tin dua vie it nén viéc chulin bi 58 lidu ahash ching va da dang.

Chuong teinh d4 duge sit dung tinh mét s& thin phuong tién ndi xi-méog ludi thép nhy:

X lan, thuyen... _ ‘ .
D& sit dung chuong trinh nay cin cic-bia didu khidn nhy sau: (Ngén ngit FORTRAN
cho méy IBM 360-40) - : ‘
o a) MA, LA, 1A, IB , ‘ . o
FORMAT (1X, 14) . _ . l \
MA la 56 phin t& cha dai, -
’ LA Ef\i 56 dii. " .
IA =1 néu chu tuyén khang kin.
IB == 1 née 481 zéng. ‘
by EB, EJS. EFS, £F, ALFA
FORMAT (1X. 5 (1X, El1.4)
A.B T,PN
FORMAT (1X, 4 (1X, 11.4))
EB la do céng cia phin i bin, _
EJS d6 cing chéag -udn cba phin th gd ngang.
EFS -3¢ cing chéng kéo cha phin ti g5 ngang.
EF &) cing chdng kéo cha phin ti g& doc. o
ALFA g6c lch cua hé cic phin tt g&, bis k& nhau so vai toa 88 chiung
A, B kich thude clia phlin v bin dbag thoi cting 12 kich thude cta gd doe, nzang.
T, PN d¢ day va hé o6 var ligy cda ban, . '
Nhing bia nay dupe chudn bi tuong ty cho edc phin ot lign tiép cia ddi cho dén hét,

)}
;

FORMAT (1%, #13, Eli4d
1L =1 héw i trong
I2  wi tri diu tign d5t €3l gidng anhau
I3 80 13 trong gifng mhau
PP gid tri cta tAl trong
) MBI (1), T = 1,20
PORMAT (1X, 2013}
MBI (1) s cie didu kign bién trong mor dii
BY (I + 1} vi tri 83t han ché lén chusbn: vi cfia cic nut
3 - Vi dy,

=
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Ker két clu mbog w6 go (b 43 I dogn gide cla thin phoong tidn ubl HE kéf cdu 1
gbm 13 sudn ngang vi 12 sdng doc cing litn 40 lm viee voi phia vd. He duoc chia ’
theénh edc phiin t¢ g ngang, doc, vi cdc phin G tdm. Tai mbi didm ndf cic chuy%.ﬂ.v_i
thing theo cde huéng X, Y, 7 va cic chuyén vi quay theo truc Z. P¥ gac dink chuyén vi
va 0l lyc trong kév cde d3 st dyng thuit todn trén, Céc s§ lidu dua vao tinh todn:

Kich thudc phin ti tim: a = 0, 8M, b = 055M, &0 day t = 0,025M

_ : moduya din hoi B = 0,31 . 107 T/m?
o D51 vl phin o g ngang Ely = 0,124 .10%, EFy = 0,378 . 105
D61 vl phin th go doc EY,, = 0,558 . 10% o el

Goc gita toa 40 ridng cha phin ti sudn ngang voi tos do chung cha he lan luot’

duge xac dinh nhir sau: . ) , S
Ccospy == 1
cosy, = 0;

R

sin gy = O

cosgy = —1; sinlapL;:O..; '
sin g = 1 = —1

Cospg =

Césg@ 3 = (3,6855

Dudl day la cic k& qua chuyéa vi cia cic difm it cla cic suan 4, 5, 6, 7.

{Bon vi M)

Sinf{)s = 0,7283:

L
¢ osings = 0.

g

3

4

5

8

U | +9,2003 03
g Uy | —7,6081-04
40U, | —5,7406—04

+1,4035—03
—7,7283—03
+9,0563— 05

-+1,3940—03
1743903
-+4,6033—04

~B,7047—05

+1,2835 04

+1,8258— 02"

+5,6822—05
+1,1787—05

+2,8419--02

0,0000

+1,8705--04 |

Qr | —6,5040—04 | ~1,4304—03 | +2,4169—03 | —5,5744—03 | —8,3152-03 | ~2,2127--09

Us | +8,7637—03 | +1,6281—03 | + £,6174-03 | —1,6251~04 | +1,8659—p2 | +2,8989—02 |
g, | Uy | —8,7863—04 | ~8,9333—04 | +2,1131~03 | +1,4595—04 | +7,1425—05 " 0,0000 |
3| Uz | —4,4384—04 | —1,3795—05 | +4,0147—04 | ~1,6301—04 | —~2,8018—04 | ~+4,4025—04

py | —6,1806—03 | —1,0173—03 | +2,5094—03 | —5,8801--03 | —8,4087—03 | —1,2096—09

Ux | +8,6092—03 | +1,7730—03 | +1,7623-03 | —1,8295--04 | +1,8883—02 | +2,9295-02
gg | U | 9570804 | —4,5842-04 1 +2,2729—05 | +1,3193-04- | +7,2780~05 | 00000

Uz | ~2,9777-04 | ~5,8086—05 | +2,2846— 04 | +1,4477—04 | —5,3081—04 | +5,5203—04 |

9z | —5,903403 | ~8,3025~04 | -+2,5463 03 | —6,0281—03 | —8,5430—03.| —1,3327--09

Us | +85,7645-08 | +1,316803 | +1,8075—03 | ~9,5484—05 | +1,8807=02 | +2,9284~02
gy | Us| 9465504 | —0.6306-0¢ | -+2,1783"03 | +8,0766—~05 | -+5,9885—05 | 0,000

Uz | ~1,8341—04 | —3,5845—05 | +1,8280—05 | +3,6695—04 | —35,8200—04 | +5,3636—04

e | —B,0830-03 | —8,9985 04 | 42527403 | 5085203 | —8,5200-03 | —2,:2233-10




&t cdu méng ¢6 go duoc sit dung v3t rdng 1l trong thide kécic pmwr:g tién va.

cong trinh phuc vy giao thong, 46 i Ret cdu phic tap v hmh déng cling nhu tinh chit
lam vidc, Thudt tods tinh trinh bay §trén €6 mdr o thuds loi:

— D lip chucmg trinh cho miy tinh dién ©F, i€t kigm 6 oho cha méy tink, o6 th’“
tink tréa cac l0ai médy tish loal nhé va via O sin & nudt ta.

— Két qud thy dwoe dd md 4 gin ding nhit qud frmh ia‘m viéd thuc cla kﬁt cdu

Dia chii ' o : Nkian ngay 26-54984 -

Vién by thugt giso thing
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RESUME
CALCUL DE TROIS — DIMENSTONS DANS LA STRUCTURE MINCE
NERVUREERE AVEC LA METHODE ’DES ELE_MENTS FINIS

Ogp utilise les structures minces nervurées dans les structures vonelats, flotants, ..

Avec le. calcul de trois-dimensions dans les structures minces nervurés, on peut bien

déterminer le champ de contrainte dans cette structure sous les formes exterieures,

Dans ce texte, nous avons consiruit les modiles 1deaux des structures et les operations
nécessaires. Enfin, nous présestons le programe 4 crdinateur pour une forme de stracture
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