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XAC DINH THAM SO CUA DAM
BANG PIIUONG PHAP DO DAO DONG

NGUYEN CAO MENH, TRAN TRONG TOAN

1. DAT VAN DE

Khi gidi quyédt mbt s8 vin 48 co hoc, ngwdri ta thwomg lip mdé hinh todn hoc, trong 46 dwa
vio cdc tham 88 co bin cda hé co hoc nhir céc kich thwée hinh hoc, tinh chit vit litu, cic diéu
kién bidn,...

Khi bigt cdc tham 58 co ban v 63 trong téc déng, ngwdi ta ding mé hink todn hoc &8 dinh
gid phin ¥ng cia hé. D6 13 ndi dung co ban cia bii todn thift k€. Ngwoc lai, ddi véi cde céng
trinh d3 t3n tai vi dang st dung, viéc do dac phin Wng vi kich d5ng &€ xdc dinh lai cic tham s8
fing véi mot md hinh thich hop ndo d6 13 mdt ndi dung cda bii toin d6ng nhit hda. Bii toidn ndy
nhim chin dodn trang thii cda hé trong di¥u kién thwe tai véi cic loai tii trong khdc nhau. Ly
thuy€t ddng nhit héa cic hé dong lwe néi chung 43 dwoe vist trong nhidu cbng trinh (1], nhung
trong cic hé co hoe, djc bigt 1A cic b ¢b tham s3 phin b8 viée Wmg dung d¢ gidi quyéi céc bai
todn thwe t& cdn gip nhitu khé khin {2, 3].

Trong bai ndy, ching t4i d% cip dén mdt bii 4 x
toidn dong nhit héa 1a x4c dinh d3 dai cda dim bi S m e mmm e -
ngim mdt d5u, mdt diu tw do, dwéi tic ddng cida
tai trong ngang bing phwong phip do dao dong o -
tai m&t 88 diém trén dim.
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2.DAO DONG CUA DAN DAN HOI ¢ h —--r
_——— e

& d4y ching ta hiy t6m 4 mét 58 két qud e
d3 biét v& dao d6ng clda dim dan hdi, mdt diu - -
ngim, mdt d3u tw do vi chiu lyc t4c dung cda L q1{x, )
tdi trong phin b8 phu thudc th¥i gian [4] (hinh T, Y
1). . ‘ 0

" Hé toa a8, kich thwic clda dim vi tdi trong L___
dwgc cho trén hinh 1.
Phwong trinh chuyén dﬁng c6 dang: Hinh 1
a2 Py 3y
— [EJ( )2 Y ] + m(z) $+2amE = —q(s,1) (1)
trong 46 m(z) 13 khéi lu'qng trén mét dom vi déi, EJ(z) 14 45 cing chéng udn.
Trong trwdmg hep dim cé tiét dién khéng thay 46 tir (2.1) ta cé phuong trinkh:
Py Fy 3y '
22 9 —_— — =
“oataa T 20 3 q(z,1) - (2.2)
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trong dé:

o= \/%1 i oglz,t) = ——QI(:"t)

Dién kién bidn: 3
Jy %y . Fy : p
y(0,¢) 3z (0, t) 322 (4,1) e (4,t) (2.3)

Digu kién ban diu:
y(z:i 0) = Yo (mh g(xlo) = yﬂ(m) (2'4)
Tir bai todn gid tri riéng v3 him riéng véi cdc didu kién bién (2.3} ta tim dwgc gid tri riéng
k;, 13 nghiém cia phwong trinh:

cos(k;f)ch{k,;£) +1=0 {(2.5)

vi ham riéng ¢é dang: _
X;(z) = Blky, £)C(k;,z) — Alky, £} D(k;, 2) ' (2.6)

trong dé:
Alkj, z) = 0, 5[ch(k;z) + cos(k;z)]
B(k;, z) = 0, 5[sh{k;x) + sin{k;z)]
C(kj, 7) = 0,5[ch(k;z) — cos(k;z)]
D(k;, z) = 0,5[sh(k;jz) — sin(k,z)]

Sau khi cé gid tri riéng v3 him riéng, ngwdi ta khai trién g¢(z, ¢) theo him riéng:

oz, t) = ) X;(2)8;(4¢) (2.7)
3=1
. trong d4:
¢
‘{q(z, t)X._,-(z)dz
S;(4t) = —_— (2.8)
[ X3(z)dz
0
va tim nghiém cda phwong trinh (2.2) dwéi dang:
-]
y(z,t) = > _ F;(t) X;(=) (2:9)
i=1
Thay (2.9) vio (2.2) ta dwge h§ phwong trinh xdc dinh F;{t):
Fi+20F; +wlFy = 8;{(8,1) (2.10)
trong dé:
w? = ok} (2.11)

Nghiém dirng cia phwong trinh (2,10}, khéng phu thudc vio di8u kién diu 6 thé viet dwdi

dang:
t

Fi(,8) = [ Ry{t - )8, (¢, 7)dr (2.12)

—o0

28

e = e




trong dé:

1

—e " ain(fu véi uz>0
RJ'(U) = ﬁ: ( 3 )

0 vii u<0

S S
Bi=wi-a

Trong trudng hop dic biét:

g(z,t} = Q1{z) sinwt + Q2(z) coswi | (2.13)
ta sé ch: . :
{6, t) = a;(£) sinwt+ b;(£) cos wt; (2.14)
[4 4
[ Qu(#)X; (#)ds f Qa0 X;(2)da
= b= (2.15)
OfX?i(a:)d:n JX?(z)dx
Nghiém dirng cda phwong trinh (2.10) tr& thanh:
Fi(L,t) = A;(f) sinwt + B, (L) coswt (2.16)
véi: |
_a;{){w] — w?) + 20wb; ()
AJ (E) - (u:’g _wz)z + 4;'120)2 ., (2.17)
_b(9 (w? —w?) - 2awa;(8) _
B; (&) = (@? — w?)? + 4aw? (2.18)
Dao déng cwdmg bire clia dim 1a:
y(z,6,8) = _ [X;(2}4;(8) sin wt + X;(z) B;(€) cosw] o (2.19)
=1

vi bién 43 dao déng ¢6 dang:

Y(z,6) = \ﬁi X(@4,00]" + [ 3 X5, (e)] (2.20)

=1
Nhw viy vE mit nguyén tc, ddi véi bai todn thusn, khi bidt cic tham s8 clia. dam va Jrc tic
dung, ta tim dwgc bién 45 dao dong tai vi trf bdt k¥ cda dim,
3. BAI TOAN DONG NHAT HOA

Biy gi¥ gid st ta bift tai trong phén b8 gy(x,t) v do dwogce bién 45 dao ddng tai mot s diém
cla dim. Vin @& dit ra 13, ndu nhwr tir § nghia vit 1j v3 trong cic trwdmg hop thwe tifn nio &6

ta ¢6 thé coi dim tuln theo cic ditu kitn bién nhw trén, ta hiy xdc dinh 49 dai cda diim ké ¢

thiét dién bit diu bi ngdm 4¢n mit tir do.
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GiA stk ring, tai vj tr{ £ — by ndo 46 trén dim (véi hx dd cho va hg = 0) ta do dwge bidn 49
ao &dng Dy, khi &4, d€ tim 45 ddi cda dim ta cin gidi phwong trinh:

Y{{—hef) =D  k=0,1,2,... o (3.)

rong dé Y (£ — hy, £) dwgc cho béi cong thite (2.20) sau khi thay = béi £ — k. Vi A d3 cho nén
hwong trinh (3.1) dwoe coi 1 phwong trinh d8 xdc dinh 46 dai £

Phwong trinhk (3.1) 13 phwong trinh phirc tap d3i véi £, vi cic chudi trong céng thic (2.20)
i chudi vé han, ta cin phdi dwa ra didu kién gin ding d& chuyén céc chudi trén thinh hiru han.
A%t khic, trong cdc biéu thic cda X(z), 4;(£) va B,;(€) déu cé chita gid tri riéng k;, mi k; lai
A nghiém cda phwong trinh chita 4§ dai £ theo céng thic (2.5). Do dé v& tréi cfia (3.1) khéng
hé bidu didn dwéi dang bidu thifc gidi tich vi cing khdng thé gidi trwe tiép d€ tim bidu thie cda
.theo c4c tham 88 khic cda dim cfing nhw cda tii trong. V1 vy, ta s& gidi quydt bii todn irén
ving phwong phip s8 va vé db thi. Tt phwong trinh (3.1) ta chuyén v& dang:

Fo(l) =Y{€—hy,8) =Dy =0 (3.2)

Khi k=0 ta cé:
FQ(E} = Y(e, E) - Do - (3.3)

ing véi gid tri bién d6 dao dong Do & diu tw do cda dim.

D& gidi phwong trinh {3.2), ta chon £ bién thién trong mdt khodng nio dé, 1a giéi han dwéi
r3 tr8n cda bii todn thwe t&, vé 45 thi ham s8 F, = Fi(¢) trén mit phing (£ F). Giao diém cia
18 thi va truc hoinh chinh 13 céc gid tri ¢6 thé c6 cda 4. Nhw phan tich trong bii todn thudn, khi
:ho gid tri £, kg va Dy cling v&i cic tham s8 khéc, ta phii tinh ky, wy, X;(£— he), 4;{4), B;(8)
r3 cudi cling 13 gid tri Fi(£). So do khdi thé hién qud trinh tinh todn vi 13p trinh dugc cho trén
o d6 1.

Cin chi ¥ ring sau khi tinh todn vi vé d6 thi, 48 xdc dinh chinh x4c hon giao difm cda 45
;hi vé1i truc hodnh ta diing chwong trinh chia d6i khodng céch giita hai diém nhin gid tri trdi ddn
:da ham s8 F(¢).

Titu chuin:

A?+Bi<e (3.4)
véi € nhd tay ¥ cho trwée, ding d8 18y mét s8 hivu han cic thanh phiin cda céc téng trong cdng
thire (2.20), dwoe ly gidi trong [7].

D€ minh hoa cho phwong phap &4 trinh biy, ta xét vi du sau:

Vidul g1 (x,t) [ x
" M&t 8ng tru bing thép thing ding, mdt d5u ngim, KT T T T
mét diu tw do véi ban kinh ngodi R = 0, 1 m, bén kinh T
trong r = 0,09m, chiu tdi trong phin b8 deu (h = £} -
cé dang 2.13) véi: @, = 9810N/m; @z = 2Q4; w = ————
lirad/s; o = 0,5. h=1 ———
_ Ngoai ra, cdc tham s8 khéc clda Gng try 1a: p = ) e
7,8.10* N/m?; E = 2.10*'' N/m?. R
M3 men quin tinh J vi khdi lwong m dwgc tinh e
theo cdng thirc: : _ 1 o y
J = n(R*—r*)/4; m = px(R? - r*). (xem hinh 2}. W% %
Gil st ta do duoc bién d3 dao déng & diu coc 13 ' _

0,016874 m. Ta hiy xdc dinh 43 dai cda coc ké tir thiét
dién bi ngam &&n mit ty do. N .

Dwa céc tham 8 cda vi du 1 vio chwong trinh trén vi v8 45 thi ham Fy = Fy(€) ta nhin
dwge dwdmg cong trée hinh 3 (d6 chinh xic e = 1079).

Hinh 2
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DQC:R?rlplE!a!
w,a,b,N,g, Dy
. -\L' . ] _ .
[Tinh:J,m,de=(b-a)/N] =~ - e

i=q]

[£:=a+ 0T = 1]

ki, wi, X5, A;, By
(phu thudc £)

So d6 1

Hinh 3 cho ta ding difu tdng thé cda dwdng cong Fy = Fp(f). Tuy nhién, d€ nhin bids rd
nhitng giao diém véi truc hodnh, ta phéng dai dwdng cong niy 1én nhitu Iin vi dwgc hinh 4.

T hinh vé thiy ring, ta nhin dwoc nhitu giao difm cda dwing cong véi truc hoinh vi ta
kg hidu 5n Iwot 1a: £o1, foz, fo3, -.. | o

Trong thye &, chi c6 mdt gid tri cla £y, (¢ = 1,2,...) 1a chip nhin dwoe.

D4 tim gif trj £y va logi trir cic gid trj khic, ta gidi bii todn trén véi cdc gid tri do dwoe cla
bién d3 dao ddng tai cic didm khéc trén dim. Ching han, ta Iy Ay = 1m, hg = 2m, ta do dwoc
_céc bign d8 dao dbng twomg Wng 13: D) = 0,117564m; Dy = 0,245461m.

V& 45 thi cdc ham Fy = Fi(€), F2 = F3(£) ta dwoc hai 48 thi khic cla ham Fi(£).
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D = M W b U gy g W
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Hinh 8

T F(1)

G—‘Nw-hmmqmma
I
¥

Hinh 4

V& ba d5 thi trén mit phing (¢, Fi) tmg véi k = 0,1,2. Ta nhin thiy ring, trén doan [1;25]
¢é mdt giao diém vé&i truc hoanh hiu nhw cd 3 dwdng cong déu d&i qua {xem hinh 5).

Chting ta s& iy hién twong niy lim cin ok 48 chon gid tri £ ton tai trong thwe t&. K& qui
trén-dd thi dwge cho trong bing 1, trong d6 liét ké cic giao dlem cla timg dwdng cong v&i truc

hodnh.
Tir d6 thi trén hink 5 vi béng 1, ta tim dtrcrc dé dai cda coc ke tir tluet dién bj ngdm dén

mit tw do bing 20m.
Trong trwémg hop tin 8 kich déng thay dai cho béi w; = w +iAw véii= 9,1,2,... ta do

dwgce bién 43 dao ddng cla diu coc I3 G; (1 =0,1,2,...) v2 do d6 ham F;(f) 6 tf:_mg
Fi=Y({w+idw)-Gi=0 (i=0,1,2,...} .
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M ]
?; F(1)
1

8 1

7 4

6 }

5 - 1

4 1

3 1

Z T

1 1

0

-1 9.6 18.1 {
2

-3

Hinh 5
Bdng 1

Vit  Bién 5

y " 21 EQ 23 £4 25 Eﬁ
do do

¢ 0,015018  2,3182 19,1422 20,0000

£—1 0117564 40431 16,5147 10,1456 20,0000 22,6732
£—2 0245461 48638 154500 19,1852 20,0000 23,7743

(véi @6 chinh xéc |A2 + B2} < 107°)
Védo thi F; = F; (E) ta sé dwoc cdc dwdng cong. Giao difm cda cic dwdng cong nay véi truc
hoinh cho ta d4nh gid dwgc gid tri cla £ tai mét giao didm chung cla cic du’&mg cong.
D& thiy rd ditu niy, ta hiy do dao ddng tai d3u coc dng véi cdc tin s8 kich ddng ngodi t.hay
48 w; = w + tAw (w = 11 rad/s; Aw = 1 rad/s; i = 0,1,2) vi cdc tham s& nhu vi du 1, v& d5 thi

ba ham niy trén hinh 6 vi l3p bing 2 giéng nhw trén.

Bdng 2
Tin &8 Bién Céc nghiém thu dwec
lwc dé
kich déng do l£1 ‘ £ la
11 0,015018 2,3182 19,1422 20,0000
12 0,043444 2,9794 17,4852 20,0000
13 0,002560 3,4902 16,0412 20,0000

(véi d% chinh x4c |A? + B?| < 1079)

33



—d
[ow]

T F13

O4Mw-hmm~4mm
'l

Hinh 6
- T# hinh 6 vi bdng 2 ta ciing dwgc két qui £ = 20m 13 d5 dai cda coc ké tir thids dién bi
ngim d€n din mit ty do nhu trén.
D& kiém tra lai két qud di nhin dwoe, ching t8i d4 gidi bai todn thujn a2 tim lai bién &5 dao
d6ng tai nhitng difm di do. L¥i gidi tim dwoce xdc nhin két qui trén 13 déng.

Viduy2

M&t chiée coc thing ding hinh &ng try bing
thép (kich thuéc thift dién va vit lidu nhw trong
" vi dg 1) ¢ m8t diu miit cim siu vio ddy bién,
4% siu cda nuéc bidn lic nwéc yén tinh 13 A, coc
c6 phin ndm trén m3t nwéc Hy. Duéi tdc dung
cla séng bién, coc chiu lwc cwdng bére phin bi
theo chiu siu [zy, 2] (hinh 7). Hiy tim d3 dai
£ cla coc ké tir thigt dién dwgc coi 1i ngdm dén
d3u tr do cda coc (£ > Hy +h).

Dé gidi quyft vin 4% ndy, trwée hét ta xic - -
dinh lwe tic dung cda séng lén coc. Gild st trong % y

digu kién cda bii todn <6 thé coi séng bién 13 séng x_ 4 - % e 0] = mm
i K S

Chon truc Oy hwémg theo phwong truyén
séng, truc Oz triung véi truc cda coc vi hwémg
tir duwdi lén trén Hinh 7

Theo [6] ngwdi ta d3 thidt 1ip dwoce cic mbi qua.n h¢ zau ddy:
po= (H/2) cos(ky wt) 13 phuong trinh m¥t séng; k = 2x/A 1A 88 séng, A 13 bwéc séng;
w = 2x/T la tin 83 séng, T 13 chu k¥ séng; ’

w? = gkth(kh) o - (38)
véi g 13 gia t8c trong trwimg; |
Trén hinh 7: x; 13 khodng cich tir thi€t dién bj ngdm dén d4y bién.
Vin t8¢ cda hat nwéc theo hai phwong x vi y 13
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Vy = 0,5wH chkz cos(ky ~ wt) /shkh,
Ve = 0, 5wHshkz sin(ky — wt)/shkh.

Gia t8c cda hat nudce theo hai phuong r viy la

__ay = 0,5w® Hehks sin(ky — wt) /shkh,
az =0, 5uw° Hshkz cos(ky — wt)/shkh.

Tir [6] ngedi ta tinh dwge lwe cda séng t4c ddng Kn coc theo cdng thitc Morison:

q1 = Cfay + C{'JVyIVy|

trong d6:
Cj = C§p1WD2/4

13 hé 88 quén tinh; p; }& mit 46 clia nuéc; D 15 dwdng kinh vit cidn.
Cp =0,5C4p: D

14 hé 88 cdn vin t3c (xem [5]}.

(3.6)

(3.7

(5.8)

(3.9)

(3.10)

Né&u coi vin t6c cda coc 13 nhéd so v&i vin t8¢ cla nwée, sau khi tuyén tinh hda cdng thic

Morison (xem {6]), ta dwoc:

g1 = Cray + CpV,V,

trong 46: _ ‘
Vy = 8E:/(37) = dwH ch(ky)/[3mshkh)

E, =0, 5wHchky/shkh
Thay (3.12), (3.6), (3.7) vao (3.11) ta dwoe:
q1 = 0,5Cw? Hehkz sin(ky — wt) /shkh+
+4Cp(wH)?ch?kz cos(ky — wt)/{3msh? kh};

Do chon hé truc toa 6 nhw trén nén & vi tri y = 0, ta cé:

q1(z, t) = -0, 5Crw? Hchkz sin wt/shich+
+ 4Cp(wH)*ch®kz cos wt/[3nsh? khl;

Ay =0, SCIwZH/shkh;
By = ACp{wH)?/[37sh®kh];

Thi:
gi(z, t} = —Agchkz sinwt + 0,5B5{1 + ch2kz] cos wt

Khi d6 phwong trinh dao déng cda coc s& Ii:

FHy % 3y

2 — =
@4 S 2t = —aln, t)/m = gz, Y
vl ‘12 = EJ/m
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Pheong trink (3.18) c¢é dang ging phwong trinh (2.2) nhung & ddy:

g(z,t) = Q1(z) sinwt + Q2{=) coswt; (3.19)
Q1(z) = Agchkz/m; (3.20)
Qz(z) = —0,5B5[1 -+ ch2kz|/m; (3.21)

Ta thiy (3.19) hoin toin gifng {2.13}. '
Dén diy lam gidng nhw phin trén, ta s& di dén bién 46 dao ddng cla coc b dang (2.20), trong
d6 A; vi B; dwgce xdc dinh bdi (2.17) va (2.18), cdn a; vA b; xdc dinh t¥ cong thic sau:

T Q1(@)X,(z)dz [ Qa(@)X;(s)d=
ai(8) = 2 P b0 =2 (3.22)
ofo(z)da: JX?(z)da:

Gidi bing cic a8 ligu 43 cho trong vi du 1 v3 chc théng s8 cda mdi trwdng bién nhw sau: @5
siu clia nwéc h = 15 m phin coc trén mit nwdc Hy = 3 m; chu ki séng Airy T = 6 5; 43 cao sdng:
H = 1,2m; mit 46 nuée py = 1026 kg/m?3; céc tham s8 khic C; = 1; C; = 2; t4n 8 séng tinh ti
W = Zar/T; 86 séng tinh t¥ -(3.5), & diy: z; =€~ (h+ Hi); 23 = £ - H;.

* Dén diy, sau khi tinh cdc tich phin (3.22), Iap trinh cho mdy vi tinh theo s 48 d3 cho & sor
dd 1 v IAm twong tw nhw trwdmg hop trén, ta cé két qui trén hinh 8 va b&ng 3.

D3 thi trén hinh 8 v& trén doan [18;28).

‘ ]

10 <

5 _'F(1)

8

7

6

5

4

3 -

2 L

1 d

0 + +
-1 ’% 20.5 B & 2 t
- ‘ :

-3 ]

Hinh 8
Bdng 8

Vi trf do Bién d6 do ©  Céc nghiém thu dwec

¢ 0,274137 m 20,003 m
z- 0,255271 m 20,003 m
2— 0,236416 m 20,003 m

(véi @9 chinh xéc |Af + B?| < 107%)
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Tir hinh 8 va bing 3 ta cé nghiém £~ 20m. Tr ddsuy ra: 21 =€~ (h+ Hy) =2m.

Trong trudng hop d6 cao séng H khdng d8i nhung chu ky séng thay d6i cho béi T; = T+iAT
véie = 0,1,2,... ta do dwgc bién d5 dao ddng cda diucoc 3 G; ¢+ = 0,1,2,...) vd do 46 hdm
F:(£) b dang:

F= Y({,T+iAT)-G: =0 E=012...)

. V& &5 thi F; = F;{¢) sé dwoc céc dudmng cong. Giao diém clda cdc drdng cong niy véi tryc
hodnh cho ta ddnh gid duoc gid tri cda £ tai giao di¢m chung cla cic dlrcmg cong. .
Dé thiy ro didu niy, ta hiy do dao ddng tai du coc tng véi cdc t3in s8 kich dong ngoai thay
- déi theo T;:
" Ti=T+1:AT; (T=¢6s AT= 1s; 1=0,1,2)

véi chc tham s8 nhw vi du 1 vi cdc tham s8 cda bién nhu trén, vé 45 thi ba him ndy trén hinh 9
va lip bang 4 giéng nhw trén. '

10 A
F (1
g | (1)
8 1
7 i
1 i
5
4 1
3 1
7 i
1 ]
g
-1 1/
_2 -
-3 1
Hink 9
Bdng 4 (do tai d3u coc)
Chu ki séng  Thn 88 séng S8 séng Bién @6 do  Céc nghiém thu dwge
6s 1,047198 0,118387 0,274137 ‘ 20,003 m
Ts 0,897508 0,992900 0,305040 20,004 m
83 0,785398 0,076824 0,309556 20,003 m

(véi d5 chinh xdc |AZ + BZ| < 1079

Tir hinh 9 vi bing 4 ta ciing ¢6 kdt qui £~ 20m vi 5, = 2m.
Chiing t6i d4 18y két qud £~ 20m d€ kiém tra bii todn thuin nhim tim lai bién d6 dao déng
& nhitng diém 43 do. L¥i gidi tim dwoe x4c nhin céc két qud trén 13 ding. :
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KET LUAN

Cic k& qui d3 trinh biy & trén cho ta thiy ring bing cich do dao ddng tai mdt 58 diém trén

dim mdt diu ngam vi mét diuv tw do dwdi tde dung cda tdi trong cwdng birc hodc do dao déng
tai mot diém véi tin sd cwdng bire thay d8i ta ¢é thd xédc dinh dwge d5 dii cda coc. Bai todn niy
dwoce gidi bing phwong phip s8. Viéc chon mdt gid tri trong bii todn da tri dwge minh hoa qua
cde vi du ing véi trudng hop tdi trong phin b8 d%u vi ti trong phin bd thay 48 theo d§ dai coc.

sau.

Trwdmg hop tdi trong cwdng bitc da tin hodc ngiu nhién s& dwece trinh biy trong cic bai bio

Bii bdo niy dwgc hoin thinh véi sy tii trer clia chuwong trinh nghién cdu co bén.

Dia chi: Nhin ngdy 16/11/1994
Vién Ce hoc, Trung tdim KHTN & CNQG ’
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SUMMARY

DETERMINATION OF BEAM CHARACTERISTICS
BY ITS VIBRATION MEASUREMENT

On the basis of analysing the transverse vibration of a clamped - free beam, iIn this paper an

inverse problem is investigated. The znalytical method and computational programme have been
presented for determination of the length of the beam when vibrations at some points on the beam
with external distribution excitation or vibration at one point with some excited frequences are
measured. The obtained results from the illustration examples described in the paper give us the
procedure for selecting one solution in multi-solution inverse problem.
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