
T~p chi CO HQC, t~p XIII, 1991, sil 2 (23 - 27) 

"' " ' ' .. ..J MQT PHUONG PHAP GIAI BAI TOAN ON D~NH 
cAc c6NG TRINH DUQC TRINH BAY 

" ...... ' "' THEO PHUONG PHAP PHAN TU HUU HJ\N 

LEVAN MAl 

Trong khi gild bai toin 5n d~nh cic c6ng trinh theo phrrong phip ph'an tU: hfru h<:tn, ta phii 
xic dtnh cic thOng sO t&i h<;tn ella h~ di cho. DOi vffi h~ c6 s& ph'an tU· hfru h~n khi lCrn thl vi~c 
xic dinh cic thOng sO d6 dOi hdi tein nhi'eu cOng siTe. N grrOO ta eta tim each du·a va.o mQt s5 gilt 
thi&t nh~m dO'Il giin h6a ba.i toin, tir d6 d~ ding xic d!nh dm;rc thOng s5 t&i h<;tn, do v%y d(? chlnh 
xic ella k€'t qui bi giam di. 

Bang cich sU· dvng kha.i ni~m hf s5 6n clinh ella Poincare H., ngrrbi ta c6 th~ x?."c d!nh drrqc 
hit kY ·m9t thOng sO t&i h<;tn n3.o, nh crng khOi hrqng tinh to in rit l&n. DOi v&i c&ng trlnh thv-c tg 
thrrCmg g~p, di'eu mi ta quan tam ll thOng s5 t&i h<;tn th(r nh5:t. 

Trang bii bio niy, tic gi& ne1J len m$t phrrong phap <ip dvng h~ s5 &n dinh dJ t1m thOng s5 
t&i h~n thtt nhat. 

"' ,..,. , "' 
1. MQT SO KHAI NI~M 

Khi giai bai toin 5n d1nh c<lc c&ng trlnh theo phuong phip :ph"an trl- hii:u h~n, ta thuOng g~p 
phll'crng trlnh c6 d?-Jlg: 

[K]{q} = 0 (1.1) 

trong d6: [ K J - ma tr~n d9 cUTig crla toin ke't dLu da cho, m8i mi?t ph1in ttl- cUa n6 l<l m9t him 
cUa thOng sO t&i h<;tn v 

k;; = k;;(v) (1.2) 

D6 Ia m9t ma tr~n vuOng d5i xUng c6 kich thu&c n X n 
Khi giii biti to&n &n d~nh, ta phai khai tri~n d!nh th-frc cda rna tr~n K 

D([K]) = 0 (1.3) 

dg tlr d6 nh~n dm;rc m?t phuO'Ilg trinh d~i sO hay sieu vi~t d5i v61. t_hOng s5 v, giii. phucrng trinh 
d6, ta se xic dtn.h clm;yc thOng sO t61 h~n. DOi v&i h~ g'Om m9t s5 16n ph"an ttl- hfru h~n thi vi~c 
lam tren khong pldi d~ dang, do d6 ngrriri ta ph:li dung d.c phu:ang phap khilc. Mi)t trong nhfrng 
phucrng ·phip n6l tren Ia phucrng phip sli d1,mg h~ sO 6n d!nh ella Poincare H. 
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Blng cich dUng phep bie'n d6i Lagrange, ta drra rna tr~n [ K] v'e d~ng chuin tic [ K J 

(lA) 

(1.5) 

d:m;rc g9i li h~ sO' 6n d!nh. 
Dva vao c.ic h~ s3 8n d!nh d6, ngrrCti ta aa xiy dvng mQt kh.ii ni~m ve b~c 6n djnh va b~c 

khOng 6n d!nh crla m?t ke't dlu. 
Neu bay giCr trong rna tr~n [ K J, ta gcin cho v m9t gii tr! V nao d6 thi trop.g (1.5) se xuS:t 

hi%n cac h~ SO Ui (v) > 0 va UJ(v) < 0 
G9i b~c 8n d!nh u+ n'ta m9t ket ca:u li s& sO h~ng Ui (V) c6 gi<l tr! drrang. Nguqc l~i, b%c 

khOng 6n dinh U- cUa m?t ke't ciu li sO s5 hg,ng ui(V) mang d<iu Sm. 

lrng v&i m<?t gii tr! V nio d6 rna ta- c6 S\f d.inh gii 

thl 

trong d6, vfh va vf~ 1 Ia cic thOng sO t&i h~n thli' iva th-lr i + 1 
Ne"n:. 

v~h <'V 

thi 
u+ = 0 
u_ =n 

Tnrirng h9'P 
z; < vih 

thl 
u+ =n 

tL =0 

2. NQI DUNG PHU'O"NG PHAP 

(1.7) 

(1.8) 

( 1.9) 

(110) 

(1.11) 

Biy gi& ta se ip dvng c:ic khii ni~m tren dg xiy d1p1g phu-ong phip _xic d!nh thOng sO t&i 
h~n thtl- nhit. 

ThOng thrrCmg, dOi v&i tirng lo{ti ke't diu, ta c6 th~ nh%n biet du-qc ye'u tO nio giy ra S\f mit 
5n djnh, dOng thCri cling c6 th~ u-&c hrqng dm;rc kho3.ng xic d!nh cda thOng s5 t&i h~n thti· nhat. 

Gilt sll- yeu tO gay mit 5n djnh ran thll- nhit cUa m9t kgt c_a:u da cho la Sl! xuit hi~n chuyJn 
v! nUt thtl- n: qn. Tnr?rng hVP nay, ne'u ta thay v = vth thl: 
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u;(v) > 0 

un(v) = 0 

(i= 1,2, ... ,n-1) (2.1) 

(2.2) 

Tir d6, ta suy ra rna tr%n ( K J n-l s€ xac dinh drrong, trong d6 [ K J n-l drrqc suy tir rna tr~n 
[K] trong {1.1) bhg each b6 di himg thrr n va c\it thrr n. 

V~y khi tlm vlh I ta chl din qnan tim de'n ttn(v) rna th6i. LUc d6, ta c6: 

thl 

thl 

un(v) > 0 

Un(v) < 0 

(2.2) 

{2.3) 

Dg tlm un(v), ta khOng dUng ph€p bie'n d5i Lagrange rna dUng m9t phrrcmg phip nhanh han 
va hi~u qu!t han. 

Sau day Ia d.ch xac djnh Un(v) 

1) Cho tru·&c m\it gia trj v = v, tfnh cac k;,.{V) 

2) Giiti h~ phmmg trlnh: 

[K]n_1 {q}n-1 + {k}n-1 = 0 (2.4} 

trong do 

{k}n-1 = 

1 
k1n(v) l k2n(v) 

kn-1n(v) 

{2.5) 

Vl [ K ln-
1 

xac djnh dtwng nen ta c6 thi1 dung phrrang phap l~p Zayden M gilti h~ (2.4). 

3) Xac djnh un(i7) theo c&ng thfrc: 

n-1 
un(v) = knn(v) + L kn;(v)q; {2.6) 

i=l 

4} Ngu un(V) > 0, d~ c6 drrqc vih ta phii thay !7 bang m9t gii tr! l/1 > V 

5) Neu Un (V) < 0~- d~ c6 drr7c vfh ta phii thay 17 bing m9t gii tr! V' < V 

6) Ne'u un(V) = 0 thl V = vih· Trong thl!c te' tlnh toin, ta chi c6 th~ xic d~nh drrqc gii tr! 
cda un (v) m9t cich g'an dUng, tll-c la: 

(2.7) 

Do d6, ta cling chi c6 th~ xcic dinh dm7c vih m9t cich g'an dUng. 

3. THi DV 

Xic d!nh h;t'c t,&i h<;ln thli- nhat P{h cO a h~ thanh cho tren hinh 1 
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B~ng c:ich sll- d~ng c6ng thd-c rna tr~n dQ cUng crl.a ph'an ttl· thanh ch!u uOn ngang va u5n 
dqc dOng thCti ta thigt l~p·drrqc rna tr~n d9 ctfng [ K] ella h~ dii cho nhV" s.au: 

[K]= 
4i(3- 2v) 2i(1 + v) 0 4i 0 0 -3i(1- v) 
2i(1 + v) 4i(1, 5- 2v) ' 0 0 0 -3i(1- v) 

0 4i(3, 5- 2v) 2i(1 + v) 0 4i -3i(1- v) 
4i 0 2i(l+v) 4i(3, 5- 2v) ' 0 -3i(l- v) 
0 0 0 ' 4i(1, 5- 2v) 2i(l + v) -3i(l- v) 
0 0 4i 0 2i(l+ v) 4i(3- 2v) -3i(1- v) 

-3i(1- v) -3i(1- v) -3i(1- v) -3i(1- v) -3i(1- v) -3i(l- v) -9i(1- 6v) 

(3.1) 
trong d6: 

pez 
v=-- (3.2) 

60EJ 

cOn [ K J li rna tr~n vuOng dOi x"frng c6 klch thtr&c 7 X 7. 
NgU'Cri tanh~ tha:y r~ng h~ da cho b! ma:t gn d!nh khi va chi kh~ trong h~ xua:t hi~n chuy~n 

v! ngang cda c<ic nUt & phia tren. 
Lan hr<;rt gan cho v nhfrng gia trj khac nhau, sau d6 gilti h~ (2.4) va ap d\lng c6ng thrrc (2.6) 

ta se X<iC d!nh drrqc cic gici tri Un(v) = tL7(v) trrang tffig v6i cac gi<i. tr! khac nhau cda V. . 
v = 0, 1, u7 (0, 1) = -0, 06083< 0, h~ m~t &n djnh 
v = 0, 095, u 7 (0, 095) = 0, 084420 > 0, h~ ch1ra m~t &n djnh 
v = 0,09875, u 7 (0.09875) = 0.000488 > 0, h~ ch1ra m~t Bn djnh 
v = 0.09876, u 7(o, 09876) = o, 000002"' o, h~ b tr~ng thai t&:i h~n thrr nhat 
V~y vfh = 0, 09876 suy ra 

pth = 60EJvjh = 1 4814EJ 
1 £2 , 

K ' 

4. KET LU~N 

B~ng each dung ph1r011g phapvlra neu tren, trong khi gilti bai toin iln djnh ella m\)t kgt ci(u 
bS:t k)r dg tim thOng s5 t&i h~n +;hli- nha:t, ta c6 thg bd qua du-q-c c<i.c btr&c tlnh toan h~ s5 ui(v) 
v&i i = 1, 2, ... , n- 1, lim cho khi)i hrqng tinh toin gilun di m{lt cckh d<ing k~. Di~u d6 ca.ng c6 y 
nghia d5iv&i nhlrng h~ ph li-e t~p. 

Dia chi: Nh~n ngay 1/7/1990 
Tmirng D'qi hqc Xay d!fng 
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' ' RESUME 

METHODE DE RESOLUTION DES PROBLEMES DE STABILITE DES STRUCTURES 

SUIVANT LA METHODE DES ELEMENTS FINIS 

Quand au probleme de stabilite des structureS, il y a eu plusieurs methodes de determination 
des parametres critiques, dans Iesquelles il faut tenir compte de la methode d'application des coef­
ficients Poincare H. C'est une methode tres efficace pendant le calcul de n'import quel parametre 
critique. Mais, dans la prat~q~e, ce qu'on s'en occupe, -c'est le premier parametre. En appli­
quant avec creation les coefficients precedents, Pauteur a presente une nouvelle methode afin de 
determiner fadlement le premier parametre. 
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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 is· at the stage of deposition or erosion then the critical inclined angle is 
less than that one of homogeneous flow-, e. g., the fiow_with suspe11ded 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 author would like to thank to Prof-Doctor Nguyen Van Diep for useful helping. 
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