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MOT PHUONG PHAP GIAI BAI TOAN ON DINH
CAC CONG TRINH DUQC TRINH BAY
THEO PHUONG PHAP PHAN TU HU'U HAN

LE VAN MAI

Trong khi gii bai todn 3n dinh cic ¢éng trinh theo phwong phip phin t& hirn han, ta phii
xdc dinh cic thdng s8 t&i han cda hé di cho. D3i véi hé cb 8 phin td hitu han kha 16n thi vide
x4c dinh cde théng 58 48 ddi hdi t8n nhidu edng ste. Ngudi ta di tim cich dwa vio mét 8 gid
thi€t nhim don gidn héa bai toan, tr 46 d2 dang x4c dinh dwoge théng s8 t6i han, do viy 44 chinh
x4c cta k€t qui bi gidm di.

Bing cach s dung kh3ai niém hé =8 on dinh cda Poincaré IL, ngudi ta ¢b théd xdc dinh dwoc
bit k¥ 'mét théng 58 641 han nis, nheng khdi lu‘o'ng t{nh todn rit lorn D&i v&i cong trinh thtrc té
thwdmg gip, ditu mi ta quan Lam 13 théng s8 téi han thé nkis.

Trong bii bdo ndy, tdc gii ués 1¥n mét phuong phép 4p dung hé s8 dn dinh d¢ tim théng s8
té&1 han thi nhit.

1. MOT sO KHAI NTEM

Khi gii baj todn én dmh cic edng trink theo phwong phip phin ti hitu han, ta thwdng gip
phuwong trinh ¢6 dang:

(K]{g} = 0 . (1.1)
trong dé: [K] - ma trin d3 cimg cda toin két cin di cho, mdi mét phin ti cda nd I3 mét him
cia théng 58 t&1 han v

ki = kiz(v) {1.2)
D6 13 mbt ma trin vudng 481 xing ¢é kich thwde nx n
Khi gidi bai todn 8n dinh, ta phii khai trién dinh thirc cda ma tran K

D([K])=0 (1.3)

d¢ tir 46 nhin dwoe mbt phwong trinh dai 8 hay sifu viét d8i véi théng s8 v, gidi phwong trinh
dé, ta sé xac dinh dwye théng s8 t61 han. D3i véi hé gdm mét 3 16n phin td hitu han thi viée
1im ¢rén khdéng phai dé dang, do dé nguwdi ta phai ding cic phwong phdp khic. Mdt trong nhirng
phuong phap néi tvén 1 phwong phép st dung hé s3 8n dinh cda Poincaré H.
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Bing cich ding phép bién d8i Lagrange, ta dwa ma trin K] v& dang chudn tc [ K }

kll(l/) klz(u) kls(V) k‘I nfl(l/) kln(V)
1 1 1

0 KYe) B o BN k)
[K]=1{ : P ; : (1.4)

0 (R N O I )

0 0 o ... 0 Bt ()

Cée hé &8

w) =0 G=12...,0) (1.5)

dwoe goi 14 hé s3 8n dinh.

Dwa vio cac hé 38 8n dinh 46, nguwdi ta d3 xiy dung mdt khdi niém vé bic dn dinh va bic
khéng 8n dinh cda mdt k&t cu.

Néu biy gi¥ trong ma trin [ K |, ta gan cho v mdt gig tri ¥ ndo dé thi trong (1.5) s& xust
hign cdc hé 38 u; (F) > 0 vh us(v) <0 .

Goi bic 6n dinh uy clla mdt két ciu 1 53 s3 hang w; (¥} cd gid tri dwong. Nguwoe lai, béc
khéng én dinh u_ cda mgt k&€t cqu 13 s8 58 hang u;(¥) mang diu dm.

Ung v&i mot gia tri T ndo 46 ma ta cb sy ddnh gis

th<"b7< fo;l ' '

thi _
UEREE R
e (1.7)
u_ =1
trong 46, " va yff‘;l 14 cic théng s6 téi han thi i va thiri + 1
Ném: . L e
vih <5 (1.8)
¢hi I
u =
* (1.9)
w_=n
Trudng hop
7 < uih (1.10)
thi
Uy — 1
1.11
n , (1.1)

2. NOI DUNG PHUONG PHAP

Biy gi¥ ta s& dp dung cdc khdi niém trén d€ xiy dyng phwong phdp xdc dinh théng s3 t&i
han thi nhét.

Théng thwémg, d3i véi tirng loai két ciu, ta ¢6 thé nhin bit dwoe yéu t8 ndo gy ra sw mit
én dinh, ddng théi ciing cd thé wée hrong dwge khodng xdc dinh cha théng &8 téi han thé nhit.

Gik stk y&u t8 giy mit 8n dinh Iin thé nhit cda mét két cdu da cho 13 sy xudt hidn chuyén
vi ndit thir n: g,. Trwdng hop niy, néu ta thay v = vi* thi:
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w(v) >0  (i=1,2,...,n—1) (2.1)
un(v) =0 (2.2)
Tir 46, ta suy ra ma trén [ K ]n_l 8¢ x4c dinh dwong, trong 46 | K ]n—z dwoe suy tir ma trin

[ K] trong (1.1) bing cach bé di hang thér n vi cft thir n.
Viy khi tim 4", ta chi cin quan tim dén u,(v) mi théi. Lic &6, ta cé:

Néw w<d  tht ugfv)>0 _ (2.2)
Néu v > i thi u,(v) <0 (2.3)
Pé tim u, (v}, ta khidng ding phép bién d6i Lagrange ma ding m3t phwrong phép nhanh hen
vh hidu qud hon. .
Sau day 14 cich xdc dinh u,{v)
1} Cho trwéc mét gid tri v = ¥, tinh cdc ki; (7)

2} GiAi hé phuong trinh:

, (K], {@nms + {k}n =0 (2.4)
trong do ‘
{ qi kinlv)
g2 kzn (V)

{adici=¢ . 3 U= : _ (2.5)
Fn-1 kn—1n(¥)
Vi [K]_ _, x4c dinh dwong nén ta cé thé ding phwong phip lip Zayden d¢ gidi hé (2.4).
3} Xac dinh u, (V) theo cdng thic:

n—1

un (U) = k,m(v)' + Z km-(u)qi_ : (2.6)

i=1

4) Néu u,(v) > 0, d& ¢6 dwoe 4" ta phai thay ¥ bng mdt gid tri v’ > v
5) Néu un (7} < 0, 8€ ¢6 dwoc " ta phdi thay ¥ bing mét gid tri &' < T

6) Néu un(¥) = 0 thl ¥ = vi*. Trong thwe t& tinh todn, ta chi c6 thé xdc dinh duogc gid tri
cda u, (¥) mdt cich gin ding, tic 1i:

un(P) 0 (2.7)

-~ Do &6, ta ciing chl ¢ thé x4c dinh dwge vi* mét cich gin ding.

3. THI DU
X4c dinh Iyc t5i han thi nhdt P cda hé thanh cho trén Ainh I
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Bing cach st dung cbng thic ma trin d§ ctng cda phin td thanh chiv uén ngang va uén
doc ddng th&i ta thidt 1dp dwec ma trin 43 cing [K] cda hé da cho nhy sau:

[&] =
r4i(3—2v)  2(1+v) 0 44 0 0 - —3(1-v)]
2i(1+v) 44(1, 5-—21/] 1 0 0 0 —31(1 - v}
0 : 4i(3,5 - 2v)  Zf1+v) 0 44 —3i(1-v)
41 0 26(1+v) 4i(3,5—2v) i 0 —3(1-v)
0 -0 0 1 41(1,5—2v) 2(1+v) -3%(1—w)
0 ' 0 47 0 2(1+v) 4(3—-2v) —-3(l-v)
[ —3:(1—v) —-3(1-v) =3(1-v) =3(l-v) -3i(1-v) -3(1—v) ~9(1—6v)l
(3.1)
trong do: )
Pi
=—— 3.2
60EJ (3:2)

con [ K] 12 ma trin vudng 483 xtmg <6 kich thuée 7 x 7.

Nguwdi ta nhin thiy réng hé di cho bi mét 8n dinh khi v3 chi khi trong hé xust hién chuyén
vi ngang clia cic nit & phia trén.

Lin lwgt gdn cho v nhitng gid tri khic nhau, san dé gidi hé (2 4—) va dp dung cdng thire (2.6)
ta sé& xéc dinh dwoe cic gif tri u,(v) = ur{v ) tu'cmg tng véi cic gid tri khdc nhau cda v.

v =0,1, u7(0,1) = —0,06083 < 0, hé¢ mit &n dinh

v= 0,095,, u7(0,095) = 0,084420 > 0, hé chwa mit &n dinh

v = 0,09875, u;{0.09875) = 0.000488 > 0, h& chwa mit Sn dinh

v = 0.09876, ur(0,09876) = 0,000002 =2 0, hé & trang thii t&i han thi nhit

Viy vt = 0,09876 suy ra

~

60EJ1i?

P =

= 1,4814EJ

4. KET LUAN

Bing cich ding phwong phép vira néu trén, trong khi gidi bai todn dn dinh cla mét két ciu
bit ky dé tim théng s8 t&i han thé nhat, ta c6 thé bd qua dwge cdc bwée tinh todn hé s8 u,(u)
véii=1,2,...,n— 1, ]JAm cho khdi lwong tinh todn gidm di mét céch ding ké. Ditu d6 cang c6 ¥
nghia d01 véi nhu-ng hé phirc tap.

Pia chi: . Nhin ngdy 1/7/1990
Trudng Dai hoc Xdy dyng : :
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RESUME -

METHODE DE RESOLUTION DES PROBLEMES DE STABILITE DES STRUCTURES
SUIVANT LA METHODE DES ELEMENTS FINIS

Quand au probléme de stabilité des structures, il y a eu plusieurs méthodes de détermination
des paramétres critiques, dans lesquelles il faut tenir compte de la méthode d’application des coef-
ficients Poincaré H. C’est une méthode trés efficace pendant le calcul de n’import quel paramétre
critique. Mais, dans la pratique, ce qu’on s’en occupe, <’est le premier paramétre. En appli-
quant avec création les coefficients précédents, I'anteur a présenté une nouvelle méthode afin de
déterntiner facilement le premier paramétre.

SU’ ON mNH CUA DONG CHAY .
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SUMMARY

THE STABILITY OF FLOW WITH SUSPENDED SEDIMENT
IN AN INCLINED CHANNEL OF MOVABLE BED

In this work the author has studied the stability of flow with suspended sediment in an inclined
channel of movable bed at different stages of flow. The obtained result shows that when the flow
with suspended sediment ig at the stage of deposition or erosion then the critical inclined angle is
less than that one of homogeneous flow, e. g., the flow with suspended sediment is earlier unstable.
If the exchange between suspended sediment and bed-load doesn’t occur, the existence of sediment
will not act on the condition of stability. In particular when C° = 0 the classical result is obtained.
The anthor would like to thank to Prof-Doctor Nguyen Van Diep for useful helping.
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