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PHUONG PHAP CHUYEN TIEP TREN HE TAM €O suon
BUI BUC TAN

§ DAT VAN DR - ;

HI tinh to4n noi lge ciu h¢ dam'(dim dic, dim hop, dam thép — bétong lién hop)
theo phwong phap phin (& hitu han, ta chia chung thanh cdc phin t& tam hoic-
tdm va thanh. D& {tiét kiém bo nhé cla may ‘

tinh trong truwdng. hop s6 lwgng cac phin t@ ; P :
" ~qué lén trong bai b4o trinh biy 1 phwong phap o jléme / / [ / 7
chuyén tiép -tréen hé tdm c6 swon. Gid s& ciu
hé dim dwge chia thanh cac phén i tdm néi L / / / / /
citng tai nat nhu hinh 1. M3i nat c¢6 6 chuyén ' ffm*f B
vi ddc lap nén sé 8n cfia hé la 6n X m. Néu ta 2, / / / /J{/
chi 14y chuyén vi clia gidi nut ddu tién lam an g i[ / / / /
88 roi lan lwot chuyén tiép dén cac gidi tiép 57"771‘7
theo va thanh lap &iéu kién bien & gidi nat [/ /
cudi ctiing thi kich thwde cha ma trdn A trong
s - / zt/-?Vo‘[/al/p
hé¢ phwong trinh AX + B = 0 s8 gidm xulng '
n lin so v&i phwong phip chuydn vi théng g5 T md .
thueong. Hinh 1

$1. GLA THIRET VA KY BIRD

5

St dung céc gid thigt quen thude clia co hoo két clu ta xét hé cd m gidi aut
mdi gidi dBu cé n ndt ‘
2. Véctw chuydn vi (hoZc phin lye) cla cdc nGt thude gidi il = 1-m) k¥ hitu

ia Ux(bn\' Theo chch dauh s8 cha hinh v& chi 88 mdi nut cla gidi 1 bi€n thién i

—n+1 dén n.
a

3. D& cho don gifn, la goi

5
glt(ﬁXG)

13 khoi con chia ma trgn d6 cirng cda phﬁn t& tam S. bidu thi lwc hét tai 1 chuyén vi,

tai nit t (L U € ) ghy ra sau khi d3 bidn 48 theo hé toa 45 chung,

26




§ 2. CAC PHUONG TRINH CHUYEN TIEP

Gi3 st chon Ui 1am vecto 4n sd ban ddu va Ui, .U; @8 dwoc bidu didn qua Uy,
—_—
e ditu klen €an bing tinh tai giai i ta rut ra Uiyl nbw sau:

— -1
Uisg = = K <-°7ﬁ1.m Uit + K s ki +P) , C@n
(3',dﬁy: ‘

i

P; — vecto tai trong ngoai tai gidi i, (6n). Kioy, 1, Kivi, %Ki, 141 12 cic ma tran
dé citng thuée gidi i, mdi phin t& cia ching bitu thi lvc nut trén gidi i do chuy®n vi
twong Ung trén gidi i—1, { hay i+1 gay ra. ’

Ta hay xét cfu tric cla cdc ma tran nay. Vi cic gidi 6 s8 lugng nit nhwa nhau
nén ching 13 nhitng ma trin vudng cfp 6n X 6n, chira n X n khéi con cip 6 X 6. Tay theo
dang két cdu, mdi ma _tréui nay s& c¢6 mét s8 nhit dinh dudng chéo khéi. Nhu hinh v&, sé
‘duong chéo khéi ciia ching 1a 4, bdi vi mdi nit ciia gidi i, c6 lién hé nhidu nhit Ja 4 va
gt nhat 1 2, véi cdc nhtl thnde giai i—1, i hay i+1. o

, Mot cach tdng quat, ma lran dd ciung g{;, p» (voi p =i—1, iva i+1) c6 dang:

%i.p = [I\kq];' k,g = 1-+n | {(2.2a)
trong do '

Kiq = 2 K oo (2.20)

Kiq biéu thi cic thanh phan lm‘ cda nat k (k € i) do chuy?n vi nit q. (q & p) gay ra.
Puwong nhién khik € i va qep khéng chung phin (& S thi Kkq =,0. Ddu tdng & v& phii
eda (2.2b) thyc hién trén moi phin & S c6 chung k va ¢q. te la tdng cic ma irin 4o
etng (1.1) eda ede phin t& ¢é chung nit
1= G =1n+k (2.2¢)
t=(p—-—Dn+gqg
Bigu thtre (2.1) viét duoi dang tong ‘quat cho nhirng hé chua cic phin t&r bat ky

chi clin cac gii ¢6 s6 lwong phin ti nat she nhau. Nhw hinh vé, sau khi chona lam vecto
n ban diu, qué trinh chuyfn tiép s&¢ bit diu tir gidi i =2 dén gi4i i = m. D& thiy
ring khi & gidi i co lién két ctng thi chuyén vi twong wng véi lién két d6 bing khong
vh phin Iye twong wng phdi xem 1 &n s6. Lic d6 cic ma trdn d¢ cing Ki, p trong (2.1)
phéi bién ddi:

e ] el ,‘ e B o e .
Uipr = — %i " (%i, ol Ujeg .“Ki iUi 4+ X 4 Py (2.3a)
v v
e G —1 . % i e ——
Uigg = ~ K (K. . w +g£i+1.i+1 Uiss + PisD) (2.3

iy i+ i1 i
) # . * ' )
Trong do ‘Khi va CJZHJ ; 14 cdec ma irdn d¢ clng Kii va C./ﬁu.l,i 44 'bién dbi, sac
cho cde phin th trén cot tucnts ung véi-lén k&t eirng: bang khong. Ngoai cic dn s ban
d3u chita trong U% veclo X: trong (2.3b) bidu thi cac phan lgc 13 &n s§ bd sung cha gidii.

s

Xico chwu la 611 gém cac phan t& 0, triv cac phin t& twong ung véi lien két cing irén
ofal i hmn -~ 1; ]
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§3. BIEU KIEN BIEN

Di¢u kién bién 48 gidi 4n s8 ban ddu 1& cdc thanh phin lgc hay chuykn vi g3
biét truée. Chéing han, tai gidi nat cudi ciing trén hinh vé c6 r lién k&t ctng thi ta c6
ngay v phwong trinh chira 4n s6 ban diu bidu thi cde chuydn vi tuong wng vé&i lien ket -
d6 bing khong trich irong hé phuong trinh xac dinh chuyén vi nat cla gidi m:

— - — —_
i ("%mah m-2 Umn-2 %m—ly m-1 Umn 1 4+ Pm-1) (3.1a)

- o
m.ls m

Gid st hé chi c6 6n 3n ban diu, d8 gidi ching, ngodi r phuong trinh ldy trong
(3.1a), s6 cdn lai (6n—1) phwong trinh ldy dwgc trong hé phwong trinh cin bing tinh tai
cac-nit clia gidi m: .

— —% — .
g{’m’m Um + g{m, m-1 Umi+Pn=0 J.1h)
R rang khi gidp goi ci’rng phdi dwa thém &n vio cic An s6 ban diu, nhung chinh tai cac
goi cirng d6 ta thanh 1ap dwoc didu kién bién bd sung bidu thi chuy®n vi bing khong.
Néu hé cé gbi dan 'hoi thi cdc yéu t6 luc clia gdi dan hdi s& c6 mit trong cic ma tran
d0 ctrng giai %i,p trong (2.1), va hé s6 dan hdi cla g6i cho phép ta xéc dinh cac phan
lue twong tng. ‘ ’

Tém lai, d& gidi bai todn theo phwong phap trén ta cin thuc hién cic bude sau:.

1. Phan chia k&t ciu thanh cic phin t& S va thanh.lip cac ma trin d9 ciung
phin tir K° (1.1) '

2. Xéc dinh vecto dn s6 ban diu va xdy dyng cdc ma trdn do cirng clia gidi gii,p
theo (2.2a), (2.2b). N&u c6 cie gbi cing trung gian thi bién adi Ki,p a8 c6 K*  trong
(2.3a), (2.3b) ,

3. Thyc hign chuyn ti€p theo (2.1) d& c¢6 vecto chuyén vi gidi nat cudi cung.

4. Thanh }p digu kién bign theo (3.12), (3.1b) va gidi ra 4n ban diu.

5. Lip lai buéc 3 d& tim chuyén vi nat cfia cac gidi va tir chuy®n vi ndat tinh néi
lae nit cha hé. ‘

+

§4 THI DU

Ta hiy xét mot thi du don gidn bing s0 @2 néi ro phwong phap. Cin xic dinh
chuyén vi nat cha tdm phing nhw hinh 2. Chia tim 1am 4 phin t&, chidu dwong caa
chuy®n vi vad tho tw ndt ghi trén hinh v&. Cho truge ma tran d¢ ctng ciia 1 phin
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32 10 -7 5 ~8 —-10 —17 —5

10 32 -5  ~17  —10 -3 5 —7 |1
~7 -5 32 -1 17 5 -3 10|,

s s _Et 5  —17  ~—10 32 -5 -7 10 —8
K=Kkp=-75 1 -8 —10 ~17 -5 . 32 10 —7 5]
, , ~10 -3 5 -7 10 32 -5  —17 (3
—17 7 5 —& 10 =7 =5 320 =10
-5 =T 10 - 5  —17  —10 52/ 4

Chon cac chuy?®n vi nut giii 1 lam An ban dau:
— ,
U= !le, Uly, Usx, UZyg Usz, U3y}
Vécto tai lrong tai gidi 1:
‘ —
Pi=f0 —P 0 -P 0 -Pj

Ta cb che g{i,p nhu sau:

i‘ . | ’ %1;1 = KZ?, KZ4 + K§3 K§4
0 Ky3 Ky
| Ky, +Kag Ko+ Ky 0
‘ 4
| Koz = | Kyy+Kj, j;l K}‘j Ky + Kay
- 0 Ky +Kjg Ky +Kjg
Ky KZI 0
Kis= | Kjg Ky +Kpp Ky
0 Ky  Kjg

T
%2.1 = c_J{Lz’ %2,3 = %1.2

St dung phuong trinh (2.1) voi i =1-+2 ta c6 h¢ phuwong trinh chinh tic cla digu kién
bién, bi€u thi c4c chuyén vi nit elia gidi 3 bing khong:

—

0 59,11  — 26,045 — 31,037 24,312 — 2,11 30,950 — 1,606 iy |
0 137,706 437,100 —117,380 598,165 — 14,706 303,389 14,855 ugy
0 — 8,327 249310 71,638 ~—323,273 — 15,355 81,310 4682 | | wy
0 96,723 —544,581 33,217 885,713 96,723 —544,581 —19,747 uay
0 — 3,058 — 73,615 — 32,100 59,113 58,605 — 16,615 0,397 Usx

_0_1 | 8639 - 30362 53,805 — 64,245 —131,640 164,162 6,482

- b U3y

- 48P
H¢ niy dwge chuybn vi nit clia gidi 1 (nhan véi 37 ):

Uty = 0,105419  ; Uy
Uzy = —0,235955: Usx

It

—0,253151 ; Usax = —0,026383
~0,156680  ; Uy = —0,215031



Qua trinh liap lai cho:

Ugg = 0,077768

i Usy = —0,001825 : Usz =
Usy = —0,088058

52 = —§,0163872
M Uﬁx = “0,102285 s Uﬁy

B

= —0,110896

Phuong phap chuydn ligp trén day cfing cé nhitng wu khuy&t diém nhw phuong phap
ma tr4n chuy®n. Didu ding quan tam la cfip cfia ma lran nghich dko nhd thua elip clia
hé phwong irinh chinh tic theo phwong phap chuyén vi théng thudng m lin. Phoon
cling rdt tién loi ki 4p dyng vao hé thanh khong gian phitc tap, ke dim hop v.

g Phép
\ R ’
Dia chi: ' Nhan ngdy 20-10-1950
Trung hec giao théng vdn tai dwéng bo
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PE3IOME -
METOL HEPEXO,U,A B CHCTEME PEBPHUCTHIX TTJIACTHHOK

[aasnasn Hjies 3TOr0O MeTOXa OPEACTaBJIAET coGoft npUMeHeHHe MATpEN KeCKOCTH K apTOMa~™

TH3IAUHK [IE€PEXO/IA HAYAAPHHX HEH3BECTHHIX B npoc’mevax pEGDHCTHX nAaCTHHOK, HDOIJ,GCC nepexoja
oCcyUIeCcTBAAEMCA NYTEM IDpUHMEHEHHS ypasheﬂm‘i 2TaTHYECKOr O paBHOBECHA B Y3aaX.
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PaceMorpennnil BHOIe MEeTOZ Takxe HPHICIEH B NPOGIEMAX CJIOKHHX DPOCTPAHCTBEHHHX
CTEpPAHEBHIX CHCTEM H KOPOOUAaTHX Gajok. )




