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XAC DINH DAC TRUNG DONG LUC HOC
CUA HE vO SO BAC TU DO TU
SO LIEU DO DAC DAO DONC

NGUYEN TIEN KHIEM, DAO NHU MAL
NGUYEN VAN pAc, NGUYEN VIET KHOA

1. DAT VAN DE

Dong nhit héa cic hé co hoc la vide thift 1dp mé hinh todn hoc cho mdt 4di twgng dang lam
viéc dua trén co s& s8 lidu do dac phin Gng vi kich déng. Dy 12 mét vin 48 rit quan trong déi
véi thue ti€n & khip moi noi. Tuy viy, diy ciing 13 mat bai toan rit phic tap. Ly thuyét dbng
nhit héa cidc hé ddng lwe ndi chung d3 dwoc phat trién & mic d5 cao v dwoe vigt trong nhidu
sach, vi du [1, 2]. Nhung @ng dung nhirng thanh tuu toin hoc nay vio thwce t&, nhit 13 véi co
hoc com gdp nhidu khd khin. Nhing cf ging buéc diu theo huwdng niy di dwoe trinh biy trong
(3. O day tac gik cing chi dirng lai & viéc phét trién phwong phip luin vi ciing chi quan tim
d&n hé hiru han bic ty do. Bai bdo ndy sé gép phin xiy dung mét phwong phdp thuwe dung dé
ddng nhit héa hé v 38 bic tw do, bit diu tir md hinh don gidn nhat - dim dan hoi. Bai todn dit
ra fa xdc dinh tin s5 riéng, dang dao ddng ridng va hé 88 cdn k€t cfu cda dhn dan hbi khi bj uén
thuin tdy. Dic diém cvia phwong phép 1 dom gidn, thuin tién, va chi st dung rit it théng tin vé
s§ ligu do dac (ph8 phén tng).

2. DAO DONG CUA DAM DAN HOL- NHUNG DAC TRUNG DONG LUC
HQC

Xét hd vd s8 biac tuwr do, dao ddng cla nd dwoc mé td bing phwong trinh:

Ai(z,t) + Bu(z,t) + Culz, t) = q(=z, t}, (2.1)
u(z,t) 1a dich chuyén ¢da hé tai « trong thoi didm ¢, z € [0,1), t € (0, c0), ¢{z,t) 13 tai trong phin
b3, A, B, C - Tin luwot 1 cic todn ti khéi wong, cdn, d6 cimg tdc dung theo bién z, ddu chim
trén d3u u(z,t) 1d dao ham riéng theo t. '
Cang véi (2.1) ¢d diBu kién d3u:

u(z,0) = un(z), o(z,0) = do(z) (2.2)

va digu kién bién: : '
Djoulz, t)|,_, = Dyeulz,1){,_, =0, (2.3)

=t
3 =1,2, Do, Dje 13 cic todn tik theo 3, vi du:
du(0,t)  8%uflt)  Fulft) — 0

t == = —e————
w(0,1) az 312 825

(2.4)
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a) Bai todn tri riéng
L&i gidi bal todn tri riéng

(—Aw?+C)d=0 {2.5)

véi cic disukién bién (2.3) va dang cy thé cia A, C di duo’c viét & nhidu sich [4 é diy chi L8t

ké vai tinh chat vi k&t qué
Trong (2.5), w tin s riéng vd ®(z) 1 dang dao ddng riéng cda hé. Mbi mot dang riéng &, (=)
ttng v&i mot tin s8 ridng w; vi ¢8 lwong dang riéng 13 v6 cling. Ching <6 tinh chit:

- ?
s
(®;404) = [ () A0 (2] = (oo 1=}

(G, =k

®;(z) chira hing sd bit ky E;, c6 thé chon tir dleu kign chuin héa thy §. D& véi trudng hop
(24) vi A=pF, C= EJB‘*/B&: ta cb:

w; = kia, ®;=FE, [K3(£)K2(m) K1 {8) Ky(=)]

k; la nghiém phuong trinh : cos k2 chki = —

1 SR
K,(z}) = E(COS kjz + chk;z), Kafz) = E(cos-kja: — chk;z)

1 ST
Ka(z) = E(sin kyz +shiyz), Hy(z) = §(5m kjx — shk;z)

EJ " : . . .
g = — E - modul dan h&i, F - dién tich ti€t dién ngang, J -mdmen quén tinh cda F, p - khéi
P .

lwong riéng.
V& Iire cdn néi chung gid thidt B cé tinh chit:

b': .7'=k
& B )=1 "7
(2, 5%) {o, itk

bi 14 hé s8 cin k&t ciiu dng v4i dang dao ddng thiv 7, d€ t5n tai dao ddng theo dang
2, [T cy ' ) . Lo ;
7 thi 0 < hy < 1. ‘
Dang riéng ®;(z) ¢6 tinh chit sau: Ham ®;(z) s bing khéng tal 7 — 1 diém z,, nim trong
(0,1), cic diém zj,, nay goi ld diém nit cha dang ®;, hién nhién 13 di€m nit ¢ thé xic dink ti

phwong trinh:

va hy =

&(z) =0, ze(0,1).
R& rang 12 dang dao déng thi 7 s8 d8i ddu 7 — 1 l‘e“m trong doan (0, 1}

b) Dao déng riéng (khi g¢{z,t) = 0)
Néu tim nghiém cda (2.1) & dang

thi £;(t} thda man phuong trinh:
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é.?'(t) + 2h3’“"j é.’"(t) + “"?‘EJ'(t) =0

va cé dang

£(t) = e_h"“’ft(AJ- cosw;t + Bysin w;t) .

1. . m—
A.?' = ‘S_;)) BJ' - _*(50 + hjwj‘f? ] CUJ- = {“'JJ' 1— h‘? ?

.7

~ e, n[ uo(=)®; (=)dz, 7? =_T f ﬂq’ Jdz, (2.6)

[

2] = | #(e)dz

i)
Khi 346 .
= Zfi)j{x)e—hi“”t[/&j cosw} + Bjsinwit]. (2.7)

j=1

Bién d& Fourler hai v& (2.7) theo ¢, ta dwge:

o) = T80

—

——

Dj(w) = (wg - w2)2 + 4h?w32w2
(@) = RP; +4il P, =

— [Ashjwi{w? + w?) + Bjwl(w) - w?)] +iw[A4; (@] ~ w? — 2h,w?) ~ Bj-q);?.hjwj].

Ta goi ham:

Su(z,w} = U {z,w)f - (2.8)

Ia phd bién d6 tin 8 cda chuyén vi u{z,t} (hay goi tit 13 phd bign dd),
Theo (2.8) phé bién d cé dang

ZHJk )y ()

_ J‘( JRP; (w) + IP;(w)IPy(w)
Hoel) = == (D)

(2.9)

Diy 13 mdt ham xdc dinh dwong cla hai bifn z vi w. Véi mai gid tri cla z, Su(z,w) cho ta phd
bign d6 chuy@n vi tai vi tri z. Tal mbi gid tri w, ta dwege him clda z, 13 binh phwong bign d8 tng
vé&i tin s8 w. Trong trwdmg hop ndy S,{(z,w) gin lifn v&i cde dang ridng.

Thit vy, néu z tring véi mdt didm niit z,, cda dang @, tirc @, (z) = 0 thi

(T, w) L Hjp{w )Py (z)

JEm
k;ém

lic dé Sy{z,,,w) s& khéng phu thude vao wy,, Ay nira, va do 46 khong thé x4c dinh dwoc ching.
Nhung ciing tai Zp, thi dang ®,, sé khéng 4nh huéng d€n phd bién d8, Dwa trén két luin ndy cé
thé khi dwoc dnh hudng qua lai gitra cdc dang lén tin s& cong hwéng.
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D& mudmg twong déng diéu cda Sy {z,w) theo w, ta xét trudng hep cu thé ug{z} = 0, lic dé
A; =&Y, Bjw; = hjwjf? vi
4hjhkw?wi + (wjz —w? - 4h§w§)(wz —w? = 4h§wi]w2

[(wf — w?)2 4h?w?w2)] [(wﬁ — w2y 4 4h§w2w2]

H.fk (w) = 'E? 62

vi ham dg};g xdc dinh khéng duy nhat, t 18 véi hing s8 tiy ¥, ta ky hidu Juén 6;(3:) = &1, (),
khi dé, phd bidn d8 vin gitt nguyén dang (2.9) va ®;(z) dwyc thay bing ®;(z) va Hye{w) sé bing

dhihpw iy + (wjz —w? — 4hZwi)(wf — w® ~ dhiwi)w?

Hiyplw) = 2.10
w0 = T TR | Rttt [ — W) Rter] (2.10)
k¥ higu: v; = w/wj, ta cé thé vi€t (2.10) & dang:
Holw) 1 4hshe + {1 — 77 — 4h2) (1 — 7 — 4h})
() e — e :
P ey (1 727 + ah22][(1- D)2+ 4hEAE]
4h2 + 2(1 — 4% — 4h2)? 1
bit H;(v,) = —2 7 L J2) ,tacé Hj; = -5 Hy{v;), 4% thi cac ham Hj{vyy) véi
[(1=3)? + 4h7] v
céc chi s8 5 khic nhau {¥ng vdi cic h; khdc nhau) cho trén hinh 1.
640.00 he 0.0
560.00
48000
400.90 -
320.00 1
24000 1
160.00 1
8000
400 —
a80

Hinh 1

11
h; < 1. Ngoai ra, néu v; < 0,8 va y; > 1,2 thi H;{y;) da xip xi khong (rit nhd). Bitu ndy cho
thiy néu |w —w;| > 1/5w;, H(v;) coi nhir bing khéng. Xét giéi han tidm cin cla cic him Hj;(w)
va Hx(w), 481 véi 7, k khi |w; — wi| Idn. Xét ty s8

Tir hinh 1 ta thiy HJ-(WJ-} dat cwe dai duy nhit tai 7y = 1 va Hj(l) =1+ khi

Hge(w) _ o5 Hplw) 1 ﬁﬂk(“f'ﬁ)
H:f.'f(w) ‘-"Igc Hy{v;) Hi{v;) “"lzc Tug/
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trong lin cin cda wy téc khiy; & 1. Lic d4

2
W B
Berlo) . _1_% g, (25)
HJ‘J(“") H, (1) wi Yk
l, : w3 W | w? Wy k wz
Néu 20 » 1, khi dé %Hk(ﬁ) ~ L Néuw 24 < 1 th %Hk(-‘*’l) ~ L= hie zk vi
Wk wy Wi g Wy W ;c
1
H;(1} = 2 khi A; < 1, gdp lai ta dwoc
k
Hkk( ) { hfs;khg khi e = w;jwp €1 (2.11)
Hy{w) a2 khi w;i/wi > 1 '

K¢ét ludn 1. Trong 1an cin cla w; ham H,;(w) 16 hon rit nhidu so véi cdc Hix (w) vél k sao
cho wy khdng nim trong lﬁ,n cin cia wJ vi véi w;c > w; thl Hyg cén nhd hon niva.

Mit khdc, ta cd Hyelw) < v/ Hj; (@) Hek (@) . Thay {2.11) vao bit ding thire cudi ta dwege
Hpw) < fpesi by kh? Sk = wyfwy € 1 (2.12)
Hy(w) h; khi w,/wg > 1

K&t ludn 2. Anh hudng ctia cic dang dao ddng véi tin s5 khéng gan vai thn s6 w; 1En dao
déng trong lan <3n cda wy; ka rdt nhd. Dic bist, nhimg dao ddng véi tin 8 cao hon w; dnh hudng
con nhé hon nhitu inh hwéng cda cic dao ddng véi thn 8 bé hon w,.

T&t cA nhitng nhin xét niy 13 co sd cho mét phwong phip ddnh gid cdc dic tromg dao ddng
tir s& Liéu do dac cda phd bién 48, dwoc trink by trong phin tifp theo.

3. MOT PHUONG PHAP XAC DINH CAC THAM 86 DONG LUC HOC
(wj)h ’@J')

-

Phuong phip dwye xiy dwng dwéi diy chi 4p dung véi cde hé b tinh chit

a) Chn nhd h; < 1, ¥7 va b) Tin 56 riéng khong gin nhau vd xuft phdt tir 3 tién 48 sau &iy:

1. Phé bign &5 dat cwe dai dia phwong trong 1an cin cda cdc tin s8 riéng. Né&u gol tin s8
mi phd dat cuc dai (dinh) 13 tin s8 cdng hwdng thi coi tin s§ cing hudng 13 gin ding ctla thn s
riéng (Tinh loc cao)

2. Hé s8 cin dng véi tan 50 ritng ndo do chinh 13 ddi tin cho qua cia tin 5§ &5 va md t4 d§
nhon cia dinh cérg hwéng twong dng.

3. Anh huwdng cla cic dang c6 tin s§ cao hon tin s8 ndo dé dén bién d6 dao déng tai tin s8
ndy nhé hon 4nh huéng cla cic tin s8 thip hon né va ching cé thé bd qua.

Xudt phat tir nhitng tién 48 (gid thids) nhy ta b th& xdc dink tin s8 ridng wj,, hé s8 cin ky
vi dang riéng ®; bing cich sau.

A. Tan s riéng

Trén d5 thi cda phd do dwge 5, (w, z) shir 13 him cda w d3i v&i mét diém do ndo 46 z, hoinh
dd cla cic dinh [in Iwot tir trdi sang phai 13 cdc tin s€ riéng ting dan. 38 lugng dinh, d5 cao cla
dinh vi ngay cd hodnh d8 cda dinh ¢é thé phu thude r4f nhibu vae difm do. Pidu niy cé thé gidi
thich nhy sau: V& mit todn hoc phd bifn &5 13 him cida hai bifn w vh 2 vi viy cdc tham s§ cla
cwe tri dia phwong theo w hidn nhién 14 s8 phu thudc vio z. Tuy viy tim bidu thite todn hoc cda
st phu thude nay i viéc h&t sic khé khiin va ciing chra dwge nghidn cdu. Ching t6i s& 43 cip
d&n van d& niay trong bii bio khic.

V& phwong dién cor hoc 13 rang 13 dao déng do dwge phuy thude rat nhitu vio difm do, vi du
nén diém do dit vio ntt cda dang nio dé thi tin s8 twong dng sé khdng xust hitn. Diy 15 mét
d3c difm quan trong cta hé phin b8 mi ching ta cd thé si dung d& lwa chon céc dinh gin ddng
nhit theo k&t qud phép do & céc vi trf khdc nhau. Cu thé 13: t3n s8 w do dwoc s& chinh xdc nhit
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tai difm do ma & d6 theo ly thuyét dang riéng thir j dat cwe dai vd cdc dang khic dat cwc tidu,
Tiéu chuin niy v& mit Iy thuydt 1i rit khé thda min, nhung trong thuc t& ta c6 thé chi cin thda
méin-mét trong hai didu kign v xem xét nhirng dang vé1 wy < w; hojc nhikng tin s8 gan w; nhat,
B&i vi theo phén tich & trén dnh hudng qua lai gifra cac dang cing nhé néu ching cing xa nhau

" hodic khi tin s8 cang 16n. Thyc hién vige lra chon nay s& dwoc tidn hanh trong thue nghiém cy

i;héa. Tém.Tai, 13 t¥ 45 thi cda phd bitn dd do dwoc ta cb thd xdc dinh mét cich gin ddng tin 8
riéng.

B. Hé 86 cdn

Theo tién dé 2, hé s8 cdn k&t c&u dng véi mot dang dao ddng nio dé6 dwoc bidu thi qua &5
nhon cia dinh twong dng. Viéc tinh todn d5 nhon cfia mdt dinh nio d6 trén db thi cho trwée ¢
thé dwoe thic hign theo nhidu cdch khic nhau, & diy dwa ra hai phwong phép:

1. Gis s him s8 S(w) dat cye dal dia phirong tai wo tic

S(wo) = max S(w) = S

Ific 46 §(w) s€ dat cyc tidu tai w; va wy, wy < wy, we > we. Ta tinh dai lwong

wa
1
A== [ §(w)dw (3.1)
S(_) .
A - dic treng cho d8 nhon cda dinh Sy, v he 53 cdn sé dwge tinh bing céng thitc
. A |
hg = — ' 3.
0= S {3.2)

2. Trén dB thi ham S{w}, ké dudng thing song song vé&i truc hoanh cit truc tung tai didm
(1/2)80, né s& cdt a5 thi tai hai difm w] vd wj. Hién nhién w} < wg v wl > wy lic 46

* *
Wy —wW

ho = {3.3)

ng
C4 hai phwong phdp nay déu dwa trén nguyén 1y ning lwong. Viéc tinh todn ning leong theo
phwong phdp 1 chinh x4c hon nhwng lai phdi tinh tich phan 8 nén ciing khdng thé tranh duwoc
sai s6. Phwong phap thir 2 cach tinh ning lrong khéng chinh xdc, nhwng lai don gidn khéng bi
sal s8 tinh tich phin. D& so sanh chiing ta xem k&t qud tinh todn theo hai cich d8i v&i hé mot
bic tw do cho trwdc. Xem bing 1. :

Bdng 1

@ (tin sd riéng = 1)

h o . , HE s8 cdn tinh todn theo
tan s6 cong hudng
Hé s8 cdn
cho trude I thuydt do dac phrong phép 1 phwong phip 2
0,01 0,9999 1,0 0,01 0,01
0,05 0,9975 0,997 0,04983 - 0,05
0,10 0,98995 0,990 0,09882 0,101
0,15 0,97724 0,977 0,14623 0,154
0,20 0,95917 -~ 0,959 0,19131 0,200
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Tir bang 1 ta thiy s4i 38 cda hai phwong phép tirong tu nhw nhau. Chi ¢é digu phuvong phép
1 cho ta k&t qui nhé hon, phuong phép 2 - 1én hou gid tri thwe. HE s8 cing nhd, d3 chinh xdc

cang lén. Do tinh don giln ta chon phwong phap 2 € ip dung thue t& & diy cing cin phai leu
¥ 13 hé 58 cdn tinh cho mdt thn 58 nio d6 cling phu thue vao diém do (z). Tuy nhién vi bin thin
h& 88 can rdt nhd, nén 4nh hwéng rit nhd va ta 6 thé chon gid tri trung binh cho cdc diém do
khdc nhau.

C. Dang riéng (®;(z), 7 = 1,2,...) .

Gil st ta di c6 wy, by vh ph8bién 48 S, (w, z). D& tim dang riéng ®,{z) ta sit dung cdng thic
Iy thuy&t cda phé bién 45 {2.9). Ky hiéu him dang 13 ¢;(z), 7 = 1,2,... Viching xac dinh khéng
duy nhat véi 46 chinh xdc dén hing 83 ty y o, nén ta sé dwgc him cin tim 13 &,(z) = a;e; (),
cac hing s8 o, s€ xdc dinh d€ &;(z) thda min véi digu kign dit ra. O day ta st dung tién 48 3,
tire bd qua dnh hwdng cda cde dang cé tin 88 cao hon tin 8 dang xét.

Biéu dign ham phd & dang:

W) = 3 Hilw)o, (2)eels) = 3 Salz,w), (3.4)
ik n=1
trong doé
Sn.(ﬂ:,u)): ﬂ.:n,(w (Pn +2(ZHkn )(pn( )
- Hﬂ-n(w)(pn(z) + 2Knn(ws x)‘Pn (x)
Gild st ta di tim duoc @, on-1(5} thl @, () s& tim dwoc t¥ phuong trinh

Hn(wn) @2 (2) + 2K n (wn, 2)on () + z Sy (wn, 7} = Em[wm:r) (3.5)

Day 13 phwong trinh bic hai d&i véi . {z). Theo nhirng dénh gid & phin 2, trong vé traj cda
(3.5) s8 hang d3u tién 13 trdi hon cd, vi vy hdm S, (wn, z) 88 mang déng diéu cda H,..{w,)e2(z).

Theo ly thuy&t thi ham ¢,(z) ¢ n — 1 didmn nde 1A (Tads s Fnnot), tal 46 p,fz,;} = 0,
7=1,...,n—1 Viviy cé thé khing dinh ring ph& bién 46 do dwge S, (w,, z) phii cé n— 1 cuc
tifu dia phwong tai 2,,, 7= 1,...,7 — 1. Nhu viy ta cé thé x4c dinh z,; tir didu kién

Tpy = {I,mingm(wmz)}, ij=1,...,n—-1
Tai cic diém ndt niy phdi théa min ddng thic:
E(anzru’) HST wruzn;,- Z'Sk wn)znj 0, _?‘: 1,2,...,n—1 (3.6)
n — 1 phwong trinh niy sé dwgc thda man bing cich chon céc hing s3 tiy ¥ oy,..., 2,1 cla

n - 1 dang riéng di dwoc xde dinh tir trrde d6.
Cudi ching tir (3.5) ta cé:

”Knn(wn:z) j: K?ln(wﬂ-!x)+Hﬂﬂ(wﬂ)E{wﬂ’I)

n = ; i
#n(2) Hom (o) (3.7)
on{zp;) = 0,7 = 1,...,n— 1. Diu cong va din trir ta 88 chon lin lwot thay d8i nhau trong n
doan (z,;-1,2Zn;h 7 =1,...,7, Zno =0, Zpn = L.

D& minh hoa, ta vidt lin lwgt cdc nghiém, bit din trn=1,2,...
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§m (&)1, .'1.‘.)

. Ho3c d&u + hoic diu ~ . Ta
Hig(wy) 7 ’

ﬁx 1 .§m(w1,z)=H11(.wl)tp';'(a:)=>go1(a:) =+

chon diu +
. S lw, z)

p1(z) = Hyfw) - (38

n=2: Pilu&ng trinh (3.6) c6 dang

:S"m(‘-t’z, T21) | Hil(wl) }1/2
)

§m - F 2,2 = = =
(wz,‘-’ﬁzl,} 11(“’2)?1"01(3:21) o {Hu(wz) Smlw1, 21

vi do 46 ®:(z) = ayp,.(z}). Thay 3, (:lz:)‘na‘i.y vio (3.5), ta dwgc:

—Hya(w2)®4(z) + \/;ffz(wz)‘ﬁfffﬂ) + Haa(w2)[Sm (w2, 7) ~ Hii(ws)®3(2)]

= <<
902(:':) . - Hzg(wz)' y 0z < a2y
pa(z} =0, = 29y ' (3.9)
—Hyz{w2}® {z) - \/HfQ(wZ)‘I’f(z) + Haa(w2)[S(ws, 2) — Hiy(w2)93(z)] ‘
pa2(z) = vz <zl
Hyz(wa2)
Tifp tuc ta s& c¢b 3, ps ... .
Trong [5] chc thc gid dwa ngay cdng thic
Smlwn,z
n—1
13 trwémg hop riéng cda (3.7} khi bd qua K,,(w,,z), ZSh (w,,z). Viée tinh todn theo (3.10)
k=1

trong trwirng hop twong tc gifra cdc dang rdt nhd ciing cho két qud chip nhén dwgc va khong
khéc nhiéu so véi (3.7).

4. THUC NGHIEM TREN MO HINH

Chiing t6i 43 tifn hanh do dac vi tinh todn cho m&t md hinh thwe nghiém 13 dim thép thing
ditng ngam diu dwédi va dau trén by do. S8 ligu cla dim nhw sau;

£=1m, a=80.107%m, 6 = 26,0.10 °m, F = ab = 2,08.10 " *m?, p = 7,85.10 % kg/m?,
E =2,058.1011N/m?, J = ab®/12 = 11,0933.10710m*.

Véi nhitng s8 1idu trén viée tinh todn gidi tich cho ta cic tin s8 riéng

Bdng 2
f=w/2x fi f2 fa fa s fa fr [ fo

6,602 41,38 1158 227,0 3753 560,7 783,1 10428 1339,2

vi dang riéng thr nhit v thi hal trong hinh 2.
Do dac phd dao déng riéng cda dam & 10 difm tir dedi lén cich nhau 0,1m. Dao déng dwoe
kich bing cach kéo diu tr do sang ngang mdt doan bing 0,04m vi thi ra cho bit diu dao ddng
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ty do. Khi dé uo(z) = u(0,z) - 0,04 {1,52%  0,52°} va 4(z) = 0. Ké qui do dac cho trong
bing 3.

Bdng §

biem do fl(H) Sm(fl:ﬂ fa Sm(fzrr)
m . Hz . mm Hz pm

£=0,1 70 0,254 43,687 6,09
0,2 7,0 0,67 43,437 16,20
0,3 7,0 1,480 - 43,875 29,20
0,4 6,937 2,50 42,375 38,4
0,5 6,937 3,48 42,312 36,9
0,6 6,812 4,79 42 812 30,2
0,7 6,812 6,04 43,375 14,2
0,8 6,75 7,40 43,625 3,27
0,9 6,625 8 53 © 43,00 18,2
1,0 6,562 9,31 . 41,312 30,5

Tuan thi theo quy tic néu trong phin trwée ta chon dwee: fi = 6,562 Hz vi f; = 41,312 He,
hé s3 cdn tinh dwge h; = 0,005, hy = 0,0012. Tir 58 liéu phd ‘bitn ds do &uorc trén, theo thuat.
todn néu ra ta tinh dwge cic dang riéng thu‘ nhit va thi hai cho trén hinh 3.

[~ | : r [
Dang riéng tha 1 Dang riéng thir 2 Dang riéng thi 1 Dang riéng thit 2
Hinh 2. Ly thuyét Hinh 8 DPo dac
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K&t qua do dac v tinh todn néi chung phit hop véinhan. Riéng & nhimg difm gin chd ngam
cing cé s sai khdc vé géc xoay. Nguyén nhin gbm hai ydu t5: Mt 12 lién k& cda d3m vi nEn
trén thwe t&€ khéng phéi 1A ngdm cfng tuyét déi nhw trong tinh todn 1y thuyét; Hai la trong thye
nghiém chi cho phép ta do dwge mdt s8 diém ri rac it hon nhidu & diém tinh todn, vi viy dudng
cong v& ra la duwdng gip khitc khéng dAm bdo tinh tron nhir trong 1§ thuy@t. Tuy viy két qui do
dac phin 4nh diing thwc t&

Cong trinh dwoc sy tii tro cda cheong trinh nghién ¢éu co bin trong Iinh vue khoa hoc tur
nhién

Dia chh:
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SUMMARY

IDENTIFICATION OF DYNAMICAL CHARACTERISTICS FOR
DISTRIBUTED PARAMETERS SYSTEMS FROM MEASURED VIBRATION DATA

This article is devoted to determinate the dynamical characteristics {Natural Frequencies,
Mode Shapes, Damping Ratio} of elastic beam from measured responce auto-spectrum, Developed
here method is based on the assumptions of smallness of the damping and sparse distribution of
natural frequencies. Accuracy and practical meaning of the method are confirmed by the agreement
of the theory with experiments.
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