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Cb.o t6i nay c-ac bii to8.n tOi uu h6a phan I6n duoc phit bi~u ho~c cho b~t diu dan 
hoi [1,3], ho~c cho cac ki't diu cung ~eo ly wong [2, 5]. Tr~ng thai dan deo chl m6i duoc 
dimg·d~ kiem tra cite ket ci\u chiu tac d1mg c!1a tai trong thay c!oi l?p [5]. 

Trong bid bao . phat bU~u bai toiln thiet ke t6i uu -ki~t cau dam chiu u6n v6i tt~t 
lieu tu<ln theo cac gia thiet cUa lf· thuyet bien d~ng dan clEo nhO ly_ ·-tu6ng, x-~y dvng 
thu~t toan l~p tren co si\ phuang phip ngbiem dan hili ket hop v6i phtrang phap sai phan 
huu km va gi<li mQt vi dt,I minh hoa ve· kha nfigg lam vi~c cila hit cau ·a a duqc t6i uu 
Ma o giai <loan dim hoi trong giai. 1oqn dan deo. 

DOi v6i dtc ket diu d8.rl1 phuong tr.inh d.n bang cO the duQc viet d_udi d?ng 

- Q(M) ~ --q, (1.1) 

trong d6 q la tai trong ngang, phon b6 dw;c roi r~c boa theo sa dci sa.i phi\n [6]; Q la 
toJn tU sai phin dOi v6i ·mO. men u6n. 

Theo [ 4], gia tri m6 men 6 trang thai dan deo M ~ M'(l - ·~), toan tti Q c6 the 
ducyc bieu dien du6i deng 

Q(M) ~ Q [M'(l·- ~)], (1~2) 

trong d6 Me la gia tr! ella de mO men 0 tr~tng thai dJ.n hi}i phl.J thuc)c v~LC) Jq.c tJ:ung 
h cUa tiet di~n va dQ vfmg w elm d~lm; '~J la h~ s6 dCo ph\1 thu(lc vbo s~r phat trien 
deo thea chi~u day cila tiet di~n. 

Dem (1.2) viw (1.1) phuong trinh can bang c6 dang 

L(b) \'. '" q - Q("M'), (1.3 J 

. trong 06 L(h) [8. w·~tD t.lf s~l ph8.n 
tiCt di~n. 

v6l dQ v\)ng, "pht;! thur)c :<w 

cbn 
Phuong trinh (l,)) U1 phtl'Or1g :trlnh c~ln b3ng clra dam cbiu uGn 

dCo. Tuong t\f nhu tren ta c6 clitu ki~n bien clw b~d totin i)· (hng 

(N(h) \1/)r = 0 +~.Me 

va phuang trlnh dn b8ng giCra c6ng ella nQi hrc 'ira ngo<;ti hrc () d;;wg 

f qwdx oo-~ C ---1,- H(wr, ~~ \V), 

L 

trtmg h cUa 

(1.4) 

(1.5) 

trong d6 ti_:;h phin Guc)c lay th_er_: chii§_q cl:J l L c1~1a dlirrr, dO~ kh1 cbn Gu<;'c g<;1 l<t de, m~m 
cUa d1m; C la phnn c6ng r:Lw hhi. 



c3u Etm-, :~c -ngo.i.ti gi~'li iF,D liftn -n::\i. ·; C~l;)g cC:tc il¢ thlte Dity, ngoitt c·~c k;. 1-:: 

(; -tren cOn n·, : J:)(b) Ui tut:n tl_·~ d11 uen bier.,, tmg v·6i tru0ng hqp ngiun th~ 
" ' 1 . · ' l · . . .. . l k . l ' M• H( ' ' .. cua ;,)..L) ban:;; \( lODJ?;, cc1n ung .. ''-"'/l tr-uong J.qp. ~: op )ang ·rj. ~ ·; -. 0T) "-•j. w J 1a 

hao t:in nang ln·::;Jng ·vbi c:-_r b -lmg suite ckty dCo clti.l Y$t Ji.eu viol ~ 18 t(la d6 
cho chifLt d~t y clta ktt c::\u '.:Lirn gt(1l. h<}11 tr;:_,ng mien -- h/2 <-; ~~ hf2 

Dii~u kl~!t de d1m cLuy.fin ·~LW. tr~mg 'thai d(~o lJ 
(1,.6) 

trong d6 oc -- {mg su.at phap etta clilm nong tn;tng thili eLm hOi. 
Tren _co sC~ du:h, phitt biCu b~d to{1n tOi uv h6a ket diu dan hOi L3]~ ke aen cac 

OiCu kifn (1.3).,---(1.6) via neu g(.'i V(h) b the tich dam, b~-~ toan t6i uu h6a ket c;ht dnm 
cbt·u u6r:t tiong tq_ng th::ii Cbn clf~o c6 1 be dut,JC ph6.~ bi(:u nhu sau 

Hay tim min11 V\h) 

trorig ca.c di(;u ki~n 
L(hJ w 

1 

Tro.ng bai totln (A) clii~u ki~n cu<Si dmg la d.c rilng buQc V~ m?t ky tl11.1i}t, gi6 

h?n· khii nang thay GOi chieu cao h cUa dam tU cs 1 den a2. 

Du6i day gi6i thi~u thu?t to3n Gu<;:~c Ap dvng d~ giai quyet b~ti toftn .. 

Dt gi8.i bi1i to<in (A) dva trtn co s(J phuong phitp. ngbihn dan hOi tB C(~l t_hu;%t 

tr-iln gC'm cUe bu6c san Gay: 

a. Gi8i bai toci.n t{•i uu h6a ktt ca'u dim hOi 
Tru6c het gi_i\ thitt r8.Pg b~t r:iu htm .. vi~c an toi:tn trong mien Clan hOi~ f)i2~L~ nJ.y 

c6 the d:o,t cl:uoc ho?c kbi di tr(ll'g chua. v-u:•;;·t qLdt gi3 td gi6i h?n bo~c khi d¢ c(T.ng etta 
kt!t diu ·1i:i l6n cte trong kfit dlu · khOng c6 vtmg de:) xu6t hi~n. V6i giit thitt nhu v;).y, 
trong bfti to::l.n (A) khOng cln cte . cl:en diev ki~n (1.6J vi:t c8.c thflnh phan c6 _lien quan 
dtn cleo. B_1'tu ditrt d.c h~ thtrc ci)n h_1.i _ du:bi J~1.ng vectG - rna tr?n va_ ghCp CL~.u kl~n di.n 
bi1ng v6i dieu ki-~n bitn th8.nh L1)2. \ LA(h)J tan) bi:li toz1n tr'ii uu_h69. kt:t o1n -xr~t nong 

tqng thai cbn hCli- nhrr Sd'l: 

Hf~y ti.m mint: \T(h) 

trong cac dieu ki~n 
\A(hl\ ' ( 'l j I l·v,cl = 

'lwl 
I_~ ) 

i~·IT ·- c (B) 
'· -[) i 61 r:1 - 6,,, i 1 ') 
;~~ -· 

' 
~,. l 

BJi to3n (B) b b~;£ to8.n t6i uu hc\a hlnh dang chieu cao cUa dam, trong dC) d.c 
gla trj c0n xac dinh Lt cUe '((\(< Jlleu ([JC h VOl dr" -.;0ng \\. DE: gid1 bell to9n (I~)) hq§n 
nay chl c(> cite _phuong ph:j_p ri.f:>ng bl~t -Ctng \·OJ nhll·ng dc_mg ket du c1~ th't:. C6 thC ch;a·-,.rao 
cac phuong phap cltJ quy ho.').ch tc::.\n hc:•c. dC [!1\:'j ·n:Jng lOp b~i to:in ch.~(C t_!i.;li V~l kh3 n2mg 
Rp dt.wg v~l() tb~rc te ky 1_-hu.ltL c1:1:.1. rue, 1-ilnh bd to8n (B). C! day, nhtm: mlnh h<:>~l cho qua 

t ' ), i• . ' ,. ' ' . ' " [''] ·nn_~ -?p CO tflt' :31.1 U!,IDf. GF: q';:_~ tnu uuqc: trong ~~-· 

• 



Gia sir bai toan (B) (_ia gi;li xong, t(rc Ja t3 c6 ht va Wi hop ry l~rng v6i tai trong q• 
thQa man dieu ki~n can b8ng va dieu ki~n d(> mem, di:)ng thOi lam cho dam c6 the ti~h 
nh6 nh1t. can nh(m Yet ri\ng nghiem thu duoc chi khtmg dinh toi uu v~ hinh dang k~t 
c~u. V6i hinh dJng b::t cau nay cflng cO th~ cOn du CiQ ben. Vi v!;.y vi¢c ldem tra d¢ 
ben dta ket cc'lu n6i chung va d4c bi~t dOi v6i ket dlu deo la ra't ciin thiet .. Vi~c kiem 
tra nay c6 the c6 hai y nghia: MQt la, n6 cho phep dinh gia dQ an toan c6 tht,rc ella ket 
cfiu va do d()_ cho phep ·Iva chon d.c_ d~c t,rung cUa t'iet di¢n t6i uu hon. Hai J.a, cho phep 
ph:it hi~n nhung eM can pbai chti y khi cbQn kich thu6c cua tiet di¢n ,fe sao cho trc>og 
ket c~u khong ton qi khop di'o. 

D*t Wi = q.;1, _;i Ia bam d?ng Lrng v6i q = 1, c6 the xac chnh duoc de gia tr1 
mOmen, ttng' suat v~ bien d<!ng tuong Ll·og tbeo cac h~ thUc ~Ua Iy thu;et dan h6i : 

trong 
bh2 

doW=--
6 

~ . M'(w) M'(w) 
cr'=qcr'(w)=q ~=q 1;, 

. . h2;6.b/2 w (2.1) 

~ 

~ M'(w) · 
c0 = q<' (w) = q !; , 

EW 
(2.2) 

la mOmen khang u6n cUa tH';t di¢n; b = const; ~ = ?~/h la tOa d6 

kh6ng thU nguyen ct1~ gi6i h0-n niTa nhan dan hOi. 

Dem (2.1) vao (1.6) ta OUQC 

qM'(w)i; ·~ rJTW (2.3) 

Cho ;; = 1, tU:c la. cte cb.c Oihn tren rn?t bien d1a tiet di~n bttt Cau chuy~n qua 
tr~ng thai cleo, ta tlln duQc ti:ii tn)ng gi6'i hsm lam cho dam bat cttu chuyen qua triing 
thai cleo 

vTW 
(2.4) 

IW( w) 

Khi g < qo se kh6ng c6 chem 11~1.0 eLla tiet di~n chuyen qua tr~_ng thM -deo va k~t 
quD cUa bm1c tlnh tren Ia ho[m to-2m chclp nh~n duyc. 

Khi q = q :~> q·~-' ta se tien h8nh th\rC hi~n bu6c tinh toin sau. 

c) Xitc, dinh h~ ;;Q dto va di trong tinh to,1n. 

Khi q > qc gibi h::tn dtc; s0 chuyen vao d.c thO ben trong d1a tiet diGn. cac b~t 
quft tinh toJ.n duqc trong mien dan hOi cAn rhJi ChtQC diCu chlnh hJ.i thOng qua buOc xJc 
dinh h~ sO dto va tJ.i trong tinh toftn. 

Theo (2.3), lrng v<';i t3i tr(mg ~J t:a c6 thC x8.c dinh ciw.Jc giOi h:_1n nUa nhdn dJn 
bJi ell~ tiCt di~n vf.t the.o [-!- J x:k dinh h~ s6 clEo nhu sau : 

q~;i'"(w) 
( 2.5) 

lj =- \1 - ;)2 (1 + ~/2) (2.6) 

Biet h~ sO cleo -r1 va rn6men Mu cO the xci.c dinh duQc tfii trong tinh 'toan t.~ti n\1t i 
cila d~m theo c6ng thuc 

q' = q- Q(11M')" q[i + (2.M;r,, '_ M;_;ljid --lv(e~ -0,,.,)1j/,2], (2.7) 



~i·i~~ ~~~~~c b~~t~ 1 {rng· vcii~~~n~·tm'~--.b~~; li~~~ kCt. ~·~·1~, th~e:h.;·a }~1~~~-~i~~]l~g,!J)l;~~ng~ bt ·:1~~~c· ~;jn, L)~.m 
d.c ket quit nb~n du(JC vh.o bai toan (i\) va bti.t azul tlwc hi~n bu6c l<}p m6i. Qui. trin.h 
tinh toAn-duqc titp t1,1~ cho tdi khl eRe gia td ~ cUa hai bu:6c tinb sai kh{tc nh~w m6t 
lm;rng cho pbtp, 

Viln dC h_Qi t\1 _etta qua trlnh l?p theo phuong philp nghi~m Oan hCd eta du·qc ~:'tnh 
giri. trong nhieu c:Ong trir::h khac va n6i chung kha nbanh. Nhu nh~n xet·trong HJ nblt~u 
b~d to~n chi dln qua 2, 3 bu6c l~p b thu duyc ket quii ciin thitt. 

§ 3. vt m; 
De minh b\1<1 ch0 phuang phil[J v8. tht.u~t toan nCu tdn ta glAi b.i to:-:1n t6j uu 

hQa d~lm giiin don-d~d 2/, hai d~lu g6i kbOp, cht·u t9.c d\lngcUa hrc- t~p trung IJ ct~}t t(li cHem 
giila c(Ja dam (hinh 1 ). 

Hinh 1 
a) d~m xet; b) bieu do m6men; c) c1wing 

do vOng ; d) sv phan b6 tiet di~n 

(3.2l va dicu ki~n dimg chu <3.3l. 

Hinh dang dam duQc tOi uu -h6a theo Cac 
dieu ki¢n [3] 

( Dwxxlxx = q = P8(x) ; (3.1 

(w) X=±l = (Dw"\= : I = 0; <].2J 

I 

S Sdx 

~I 

V; 

;;.* = \\'(0) _,_ minh. (3..1) 
lrong dO D 1a dQ cling· cUa dam; wx Ia cft:~o ham 
tbeo x cUa dQ vOng ; V la tht tich dam cho tru6c. 

Xet v~ m~t m6 hlnh thl bai to8n (C) b. 
d6i pgau 'et'la bai toan (A)~ ttic la tim gia td 
nh6 nhat· theo· h cUa d¢ vOng l6n nhat thOa rudn 
phuong trinh din bang (3.1J. dieu ki?.n bien, 

TruOng hop cU:m c6 cr.St, 

H ;:» max, hc x\ c6 ajnb, tire 1 a D 

h(x)/2 cUa 16p c6t thay dOi, cOn chi~u day l6p d~m 

= EJ = A1b(xJ voi A1 = EbH'_ = const, b ii cbieu 
4 

rQng dt.a dam, trong [3] cho nghi~m ctie1 bai toan la 

h 
V(/ + x) 

bl' 

Kft: 1quJ dlt(,)c b1~u ditn rren hinh 1. 

·VII -- x) 
0); h = , iO 

b/ 2 

Pbi4 
~ w(O\ = -----· 

• r 4A1V 

NCu chia di.lm bm k ph:J.n btmg nilau, A ,.- /.!4~ di d~.,ta V8Q tinb cHit .Jdi 
thiCt L!p htj phuong trinb sJ.i phan cho m\>t: mi·a dam ta c6 

(3.6) 

Tr~~mg i,3.6) ma tr~n A pht,i thuQc vao dtc d;iic trung h chua x<ic cl:jnh~ dOng th01 
vtcto w cling la nhUng gil tri din tim. Di§ gi:.H quyet bili to5.n (B) trong tru0ng hop nay 
ta l~i dUng mQt qt:18. trinh 10-p nUal ho?c theo h, ho:%c theo w, 

Nham m1nh hQa ve kha nJng lam- v.i~c clia dam 0 tr~ng thai O&n cleo, trong bJ.i bao 
\1a. dlm.g lJ Jbp ::-:fip :d thU -~h6ng ~~kli v;:li l:Hx)> t(rc la gi.fr nguy_en hp-.) dm;·1c tOi u~ hC'a tr\lng 
rniCn dan b;:.d. dt nghi€:11 cliu c;k dL1i. l-u(,illg (:()n hi 

28 



1:_1) liiJC ·ut-ll, I'J 'i1<:,, qt::; ''~;_';" '-'·-' :n·:1 (L;LI --),: ";>'CCt0 .,,-C!l'Jg 
rn,:·:w:·n <>'in tu0ng Ung v6i vi:cta tZti tr"1ng don yi nhu sau 

[A< h)] = [ 

5~50 
-3,50 

0,7'5 
0 

l;,l"' = 

IM'(<•l )jT = 

li de cnem chia ella dam. 

-7,00 1,50 
5,50 -2,50 

-- 2,50 3,00 
0,50 -1,50 

jl6,o 15,0 12,0 

J4,0 3,0 2l0 

Wi = Wj 

0 
0,50 

-150 
1,50 

7,0j, 

l,Oj. 

I 
J 

PI M~ (W ), 
8 

Theo (2.4) vii d~ y lit P = ql. = ql/4 ta timdu0c tai tr0ng gi6i h~n lam cho d~m 
b!t-t CLu chuyt!n ·qua tr~~ng thit,i ch~o ~ 

q, 
- crTW 8crTW 

(/ 2 /32)'. 4 = --~-,--

Gi:i thiet q = q > qo, d.c th6 ben trong dta tiet di~n se Han vi¢c 0 tro;tng thai d~o. 
Phu ~huc)c vao dQ 16n d1a tai trc,mg gi6i hqn nUa nbfin cHm. hOi se thtiy dOi trong ph::~.m vi 
0 -< ~ < L Vi dlJ; q = 2q0 tuc lit q = 16o•rW/12, theo (2.5) ta tinh auqc 1; = 0,5 vi< 
theo (2.6) ·rr = 0,3125. -

C~ln nhfm xtt dlng vt dam c6 hlnh ddng hQp ly_ nen u~i mQi ditm h~ s6 deo d~u 
bbng nhau. 

Nh0 cic gii td thu chtQC c6 the tinh lq.i ve phlli cUa 1i .3) -- (1.5), sau t16 dem vao 
b?ti. to8.n (Ail t~: Guoc bJ.i toim (B) tromg buOc l~p m6i. Tuy nhitn ta thay ding trong cite 
bu/),:: gi8i titp sau hlnh dang dam khOng tbay CiOi, cOn cic d~c rnmg khac thi thay dOi ph1.,1 

, '"_2o Slf phf,t, tri~:1 d~o ~ cUa tH~t dib> ch~n? b;+n nhu tren, ~hi cho ~ = 0 }5 hay 
1 t1H n duoc cac gta tq dQ vOng va momen uon nhu san 

jwj'r 

jMjr 

\21,08 

\5,25 

19,6875 15,750 

2,62?0 

9,1875j Pbl4!64r'q V 

1,3l25j Pi" /16 

T(!m bi, v6i d)m da duyc t6i ui1 v~ m;J_t btnh dang neu tit~p tl,lC cho liun vi¢c trong 
vl1:~1g d~o tbeo kha n5ng chtu l~c ct1a n6 tacO the thu duQc hi¢u qua cao han. Ch~ng h~n, 
khi cbo ~ = 0,5 bay ~ = hJ4, tuc !a khi gi6i h0n ni!a nhan dan hOi con 1/4 chi~u cao 
ti~t di~n thl t:.li trqng tJng len gap d6i, de giit td m6men v~1 dQ vCmg ding tang len 
kho<lng 30o;;) 

Dja ch.i ; 
Vicn C'1 h~c, Vi?>~ KHVN 
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