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.ANH HUONG· TINH tCH~U NEN! CUA N:t:N 

LEN DAO DONG, U6N CUA C(r;r THAP NUO'C 
.~ f> I • .# ' ' ' 

NGUYBN NG(IC VE 

. . 
Vi~''" tinh to6.n cac. e6ng trinh ihJ,ng tbup 1.:6 mang tren dlnh m(lt L'8 chua c'ht'H liHlg 

du6'i tic rlll,mg cua Ivc d(lng daJ h'r lau (la d1rqe cac nba nghien cU:u quan rtam. Du6i tile· 
d~mg cua lq;c di)ng dat"ha) ci'w gi6, c¢t thap se dao d(mg va ga.y ra cac chuy?m d(lng ngang 
cua b~. Chinh chuyh d¢ng cliri. chM long trong b~ da gAy r~\ m(lt ap ll)l·c nao d6 len thanh 
bf\. Ap }l,fC nay (thuang duqc g<;i l:1 ap Ivc thi'ty dqng) cHi lam thay dti cac d~c trrmg dan 
ai?ng uon cua c¢t tMp nhu ph() tan so, cac d~ng da_o il¢ng rieng v.v... ''· 

. Trong [ 3] d!i nghieu ClrU bh huang cua chat long trong b~ len dao d(lng uon ngang 
('tla CQt lhap mr6c. Ket qua tinh toa,n cho thily ,~hfit long chua y·ong b~ c6 anb hucmg kh:J: 
1'0 len cac d~c trung cua dao d¢ng uon. . 

Tuy v~y khi xet bai tofm tren Htc. gia bo qua cac tinh chi(t cua n~n vi'l, coi n~n la 
crmg tuy¢t doi. Vi vQ.y khi viet cac dieu ki¢n. biim t~i ch:in c¢t, Htc gia cHi· cho cac chuy'hl 
vj ngang va g6c xoay tl).i d6 deu Mng kbong. Nhung tren thvc te nen m6ng khOng phai bao 
gia cling cling tuy~t d6i m~c du ngnr:Yi ta luOn .co gang d~ dl).t dtrqc .nhu v~y. Nen lu6p co 
m¢t d¢ nen nhilt di,nh tuy thu(lc vao ti'rng lo:ji.i dat va e!iu tl).O cua chan m6ng. Vi~c xet anh 
hu&ng tinh chju nen ci'Ia nen c6 tam quan trt;mg riH ll'll1 Vl tinh ch1H cil.a nen' se anh lnrung 
len cac d?.c trung dao d(>ng cua cong tdr\.h. 

Duoi day tae gia xet anh hu:bng do l~n pbo tan so, e<'ic d:)lng dao d()ng rieng, viJ 
mo men ui'ln c{>t thap. 

D:e di;i.·~ tnmg cho tinh chia n€n cua ncn t:l rhra vao cac h~' s6 K'l' va Kz gQi Ia J{', 
~~ua ntn khi xoay v:l. khi trl!(ft, c:ie so thu\)c v&o tinh ehiH cua dat, di?n 
cua ehaii mtmg n1 m!)t so yen to kli{H', Gia trj c{w chung co th~ d()i tli' v6 ClllD!,; do' 

!uy¢t d6i d~n ncn U1 I l&p bt'm nhil.o. 

tdnh dno 

trong d{o ~ Kl -- d{l eimg chong u6n cu:J. 
,p - kh6i lm;mg rieng cua vijtt li~ll 
F - di~n tich m~t dl.t ng:mg 

W (Z, t) -- chuyh vj ngang cua c{Jt 

D~ xet b0.i· ~oan dao i'l¢ng ta chc;m nghi%m d!a phucmg trinh (2.1) du6i d1!ng 

tl.1.1 

w (z; n = z CosCilt. (::!.2: 

lrong rd.o Z (z) - ham so theo · t''J:B d<(l z 
m - tan so rieng 



trong 

z = (l 

z = l 

CD 

oz~2 

{

r EJ ------ =: 

- o3W 
Ef --~-- KzW . · '· oz3 --

f 
{).2yy 

EJ --=0 
aZ2 

\ asw ---:- 2, , 

l EJ ---- =- Mw Z<l; oz3 

(2.3a) 

(2.3h) 

(2.1a) 

(2.4b) 

(r dt\y M 1~. khoi lliqng quy d{li, hao gom khoi hrqng ciia b'i'l, khoi hrqng ciiachiH long va d:!).i 
1trQ·ng thU: ba, dl;ic tnrng cho ap l\l·e thu_v- d¢ng ciia eMit long len tM.nh ll:~ [:3]. 

Can chu y d.ng trong tnr&ng hqp nen c{mg "tuy¢t d6i cac dieti kL~n hi-en (2.3a) Vh 
(2.3b) c6 d:,mg: 

Z = 0 ~ -~-V~- = 0 va \V = 0 l llZ 

Trong trrr&ng hqp nay cac b~· s6 Kcp va Kz lay cac gil'i. tri _ b&ng vo cling. 

Thay (2.2) yao (~.1) ta nh~n drrqc ph nang trinh d:oi vai ·ham Z(z). · 

trong d6 
z'vtz) - K 4Z(z) = 0 

4 pF ,, 
K = -- w

EJ 

IU.m Z(:;i) xt\c t1inh itt· plmcmg trinh (2.5) v&i cac dii~n ki~n bien sau t'lf\y: 

~2Z(o) aZ(o) 
EJ 'oz2 =K"'~ 

a3_z(o) 
EJ -- - = - kz Z(o) 

az3 

r,2zw 
EJ --- 9 - = 0 

llZ~ _ 

'"o 3Z(l) -- . 
EJ ~---· =-Mw:~zw 

az3 

Nghifm e-lm phucmg tdnh (2.5) co d~ng [ 11] : 

Z(z) = AU(kz) + BVUd + CS(kz) + DT(kz) 

(2.5) 

(2.6) 

(2.3a') 

(2.3b') 

(2.4a') 

(2.4b') 

(2.7) 

trong d6: A, B, C, D Ia cac Miig so Hch phan, xac -Utnh Ur cac t1ieu ki$H bien Cl.3a')-(2.4b'), 

U, V, S, -T la cac hiun Cnrl6p. 

Thay bi~u th lie cua Z(z) tt'r (2. 7) vao c3.c (l:ieu ld?n bien (2.3a') (2.4b') ta tinge 

tdnh b~c nhat d~ x[v; cljnh eae hang s6 A, B, C, D. Chu y d.ng cac 
,[!(.ng: nh:H nen (k de hling s6 khung dong thcd bang kh611g thi c!inh thin· cib. 
kh6ng. Tt'r day ta nh*n d1rgc ph1rong tri.nh Hi.n sti dao dOng rieng. 

~ -

EJ K'~ [(1 + cosT . chY) + Coho T4(1 -- cosT . ch T)] -
004 -

- 2M hoT sinY shT - EJ K: C0 9 3 (sin'( chi' +. cos1' shT) + 
w~ 

c~_c p-h u:ang 

~dnh tren la 
bang 

(2.8) 

+ l MCo h 0 T
4 

- M - EJ _!: h0 r) (sinY chT ~cosT shi) - 2M C0 1'3 eos'Y chT :::: 0 
\ ~<)'• 

(2~9) 
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Phe1ong trinh tiln so (:1.8) c,,'l eh{ra hai tham s6: \·it llo 
!rung dw Hnh cbju nen d1a n~·lL Ta l\ m<:': 
bai toan khong e6 nghi~m du6i d~ng m¢t bi(lu thuc giai tiGh. 

u dil\n qua k'f' vil kz) d~c 
!rung trlnh :'ieu vi~t vit 

D~ giili phuang trlnh tren ta phlti dimg cac phuang phap gan dlmg. a day tac gia 
dung phuang pha.p xa.p KI lien tiep, trong d6 nghi$m gan -dllng th{r nhat duqc xac djnh bang 
phuang phap ve (ll'\ thj. Veri phucmg phap na.y chung ta c6 th~ thu (!uqc nghi~m clin tim vbi 
ct(i cl1~nh xac kha cao. 

Th~c hi~n m¢t so phep bien di!Ji ta dua phucmg trinh (2.8) ve d~ng 
·- ! + cosi Chi - 2 NY~(r) [C0 Y3 Chi cosT+ hoi' sin! shY}+ C0 h 0 'Y1 (l- cosYCh'i')-NYj3(Y) 

. X (1-C0 h0 1
4

) (sinYCh Y -cosY sl10-C0 T3(Ch i' sinl +cosY shY)- h0 Y(sinYChT -cosl sh T)=O (2.1t )' 

ti·ong d6: N Ia ty so gifra t<'lng kliOi luqng cua b~ va cMt long chua trong b~ tren khoi hrqng 
ci'ta c¢t ~(()-bi~u thuc d~c tmng cho anh huang cua chat -long chira trong b~ (x~m [3]) 

Xet m¢t s6 trm1ng hcyp rieng sau day. 

a) .Truong hqp nen cir~g tuy¢t d6i: C0 =0, h0 =0 phuong, trinh 
1 + Chlcos'Y- NI~(T)[ChYsinT- sh'Ycosi] = 0 

Phuong trinh nay trung v6i phuong trinh tan so trong [31 

(2.10) bien d<H th:inh : 

(2.11) 

b) Nen chl cho phep djch. chuy~n ngang rna l{Mng cho phep chuyh vi g6c: Ca+o. h 11 ==0. 
Trong trm'mg hqp nay ta tlm duqc phuong trinh sau: . 

. 1 + cliTcosY- C0 T3(ChYsin"( + shYcosT)-
- NY~(Y)[2 C0 1'2cos"(Chl + chYsin'Y- shY cosT]= 0 (2.12) 

c) Boi vai nen chl cho ph~p rn(>t g6c x<my rna khbng cho plH~p djch chuy~n ngang ta 
c6 pbuong trinh tlln so: ' 

1 + Ch1'cos1'- h0 "((ChYsinY- shYcos'r)

N1'~(0[2h0YshTsin1' + ChlsinT -,shrcosT] = 0 
·~ 

(3.13) 

D~ xet anh hucmg cac h¢ so di;ic tnrng cho tinh chju nen cua nen len tan so rieng ta: 
, giai cac phuong trinh Hln so (2.11) (2.12) va (2.13) va _cho cac h¢ so h 0 va C0 bien thien tir 
kh9ng di!n vo cling. Du:Ui day Ht cac tinh totm CJ;l th~ cho trucmg hgp thu 3, tnrcmg hgp nen 
chl cho pMp g6c xoay t~i chan c¢t rna khong cho phep chuy'~n dich ngang. Doi v6'i cac tnrong 
hqp khac, cac tinh toan ho:'m toan tuung tv. ' 

Ct1ng nhu trong [3] ta coi PC() = Consl vtc trong d.c tinh loan tiep !heo ta lay 
N . p(Y) :::::: t. •I 

Vit;t phuong trinh (2,13) du6'I c1J!.ng 
1 

1 + (1 + hcHth'l' + ----
l=cf\rc~n,r chYcosY 1 

"' I i 1 + h0 fl' + 2h 1' _ 
• 0 

'i 

-:-.-"'---~-.,.-. .---1 (2.H) 

trong d6 nghi9m gi.\.n Cla'mg r1hl'it du-gc xf1c bang ciwb ve do thj. Vi~c ve do thi 

tle x{tr <'ljnh ri'D c6 th'e ti6n htmh htmg nhiliu dv:ll. Ch~ng h~n lll Cll !he viet phlWI1g trinh 
U.13) dm)i d~ng sau : 

t +· (thl -tar) ·r + ----1--
. "' ChlcosY 

(1 + 2ithY)'Y -'thY 
(2.15} 

Trfn m~t ph&ng tQa d(,l viti hoimh d(l I. ta ve do thi hai v6 ei'm phttong trinh thu 

lhrqc,- v~\ tim cac giao di'i!!m ciia chung. Cac giao di'~m nay cho eae nghi~m y(1) = 1'(1)(h
0
), 

Sau d6 nghi~m bai totm duqc xite djnh h:lng phep l~p (2.H). 
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tiinh 

r
~~o~l· ~-~-~~;~~~r~·-;--~ -;---~~! ~-l 
-~---~=--1~~~-i-~-~r--- ·----- -~-f 

'1- ! ' .. ~ I ' ., -r i H an I ~) s~ 0 ~~") f 'l 1,.,::> 1,L v,,n; I ', I ,v" lJ 1 

I 
r 2 1 4.03 3,7\l 1 s,4s :J.J!) 3,27 s,o 
T3 I' 7,13 1,0! 1 f,,s~: 1 6,85 ~~ 6,37 

1

. o,3fi 
r 1 10,26 9, 71:5 • 9,57 1 i),52 9,48 . 9.7~ 

I r" i 13,38 12,8s 12.67 i 12,95 . 12,01 12,rH 

Sau khi tinh d:ugc !'1 ta xflc dinh tan so rii'·ng OOi qua bi'i~u thirc 

r: , /" EJ 
WJ "=== ·-lfJ - v pF~ 

Tir ket qua tinh toan chung ta nh~n thay rang M so ho d~c trung eho dt) eung ci'aa nen khi .. · 
l!uay anh hucrng kha ro-len tan so dao d(lng rieng cua GQt thap nu6·e. Khi M so ho tilng len 
thi tan s6 rieng giam di. Boi v6·i cac lol}.i n~n i.Mng thuang, h~ so h0 lay gia tri xfip xi dan 
vj va tan s6 rHmg Hiy nhfrng gHt tri tM.p han so v6·i tan so rieng trong truang .llQ]l nen cl'mg 
luy~t (1oi. · 

§ 3. CAC D~NG DAO DQNG RI~NG VA MO MEN U6N 
TRONG TRUO'NG HQ'P NEN 'CHlU NEN 

a) ViM l::;ti bitu th(rc etta Z (z) theo (2. 7) 
_ Z (z) ==AU (kz) + BV (kzi + CS (kz) + DT (kz.) 

Xae dinh cac hhg s6 A, B,jf, D tl'r cac dieu ki$n bien (2.3a') (2Ab') san 0:6 thay ch{mg vito 
biE-u th rrc Z(z) ta c6 

1 

Z (z) = B V (kz) - C Til S (kz) - ~· · . 0 [U (kz) + h 0 T T (kz)] ) 
T (TJ ·- C T3 U (Y) ( 

• 
0 

. S (T) +hoY V (T) 

Cho B = 1 ta Yiet hih thuc cac dliJ.ng dao d¢ng rieng 

T (!i) ·-CoT~ U (Yi) 
Zi (z) = V (k; z) -C., i~ S (ki z)- -------

1 
--·- [U (lq z) + ho liT (k; tel] (3.1l 

1 S(n) + h~Ti V(ii) 

b) Bih th(rc ci'n1. mo men uon t11-i ml').t dh ngang bat k.'r se b.: . 
. . . l 

.M(z) = Mg[Z(l) -· z Cdl + J mg [zr-n- Z(zl] dT 

z 

thfrc nay eho m9i d:;mg dao rfeng nen Ja ~6 th'0 viH 

T hfau thU:c z;i (z) Ur \::\.1) >ao hi~u lhL•rc in;u ta 

Mi (z) ~ . .. ~ . ,- z 1 l "~" , . . • 8 ,. _, , .... - iig :::: L·i W- l.i (z) L 1 - l·_ ·-- r;· ( q)- S lk; :z)- C0 l i fl (Yu- l (ki 

T((;)- c" T~ucr,) · } 
- --·;;----! ___ !.V (Y ;) - V (k; z) + ho Y1 (U (T;) - U {k; E))}\ 

S(/;)+hoTiV('Yi) u 

Cho z cac gia trj ttr o den l.vao eae bi':tu th(fe (3.1) va (3.2) ta c6 th~ ve bi'eu do ca<· 
ul~ng dao d¢ng rieng va m6 men u6n. Cu'e tinh to.fin cq. th~ cho tru:cmg hqp C0 = 0 vi< h 0 thay 
d<Ji cho thay rling c&c gia trj h 0 thay dM nhin chung khong co anh lmang lcm len bi?lu d<'l dtc 

nr2; diW d<)ng rifmg Vi< bi~u do cua m6 men uon. 

Dta chi: Vi?n Ca hoe. Vi¢n KllV!\' Nf!(!n ngdy ~l5l10!198t 



T 0 

1. KA6YJlOB B. K CBo6oJJ.HbH~ r<one6arm.H xmnco.rni c MaccoH: ua !<OHU.e. ~hs. AH. 
<Y 2CCP cep. Tex. uayK N"!/1957 .. 

2. MAfv{ATKY.JlOB nt lV1. Ha.ru6m:t~~e CBOOOJJ.Hble lWJle6alUi2: CTOfilm, Hecylll,eft: 

1111 cso6oJJ.HOM 1c~uu.e pe3epsyap, tracT.H'IHO JanoJIHeHHhrfr 2KHJJ.Kocnro. TpyJJ.DI TarnrY. 
Bt.!n. 275. 

3. KAPHEB X. C. IlccJre1J,osauHe KO!Ieoamui cToihm, Hecym.e:H ua cso6oJJ.Hotl.r KOHIJ,e 

pNepayap c )!UJ.il;TWCTI>IO. lbs. AH. Y3CCP cep·. Tex. uayK N°I/1962. · ' 

4. THNH)UJEHKO c. n. Ko!!e6aH!l5I B FIHlKeHepHOM lJ;eJle. M. <l>H3MaTH3. 1959. 

BnJUlH:!fe II0)1,:lTJilfBOCTH OCHOBaH.HH ua CB060JJ.Hbie H3rH6Hhie KOJie6amHI CTOilKR, 

HE'CYfn~H Ha CB060JJ.HOM KOHI1,e pe3epsyap C .iKHJ!;KOCUIO . 
fi0,1y'le!IHble 'lt\CTOTHUe ypallHeHIHI CO,ll.€'p2KaT K09<l>tPHIJ,HeiiTbl, xapaiCTepH3YIOJJJ,He 

moAaTJUil:IOCTb ocuoaaHHH. YacTOTRwe ypaaHeHIHI pemaroTC5f ME'TOJl.OM nocJH~JJ.oflaTe.llbHbiX 

f!j:J!'IO,I'!UlKeHHil: no:Iy'<reiihi TaiOKe Bblpa)Kei:HI$1 <l>::>pM COOCTBEHHhiX IWJle6aiiHH H fl3fH08IOU!,HX 

'v!OMNITOB, 4HCJieHHhie pac'leTI:>I llOIW3biBalOT, liTO OO)l.aTJJHBOCTb OCHOBilHHSI OKa3biBilE'T 

oo.1olliOe BllfHHUie Ha co6cTBeHHbie IJ:acroTbl cTOHKM. 0JJ.IHIKO Ha coOCTBeHHble <PopMhi CTOHKH 

H H3m6aiOUJJ!e MOMeH·rbl 'ilTO BJUunme ne cyrn,ecvBetw. 

THONG BA.O :SO 2 VE HQI NGHf CO' IH)C TOAN QUOC 

LAN THU HI 

Thll theo yeu diu c'ua nhieu c~1n h·i) khoa hQc ky Um~l, de c6 thai gian chuan bi 101. 
hem nghj Ca hQe loan quoc lin !htr IH tru&c day d;_r il!nh to chlic vao tM.ng 4/1982 
se to· chuc vao quy HI/1982. dang ky bao dw duqc giR hiJ-n den ngay 1-4·-Hl82. Tat 
cac Mo cio (cHi ho~c se cHing k)·) muon duqc trinh bay & h(li ngh! din gi'ri den Ban tn2! bj 
hai Mn ibao cao toan van (viet theo quy <'l!nh c16l 1r6·i b:H gi'ri ·cHlng & tf!.p chl Co tru6e 
nga.y 1-4-1982 d~ kip xH duy~t va dua vao chuang trinh hQi nghf. 

Trong thai gian Hen hanh hi?i nghi se c6 tri~n Him ve « Nhung thanh t~Ju nghien c(ru, 
giiing dl~y va ung d~ng ca hQC & mr6'c ta )). Ban tru b~ h(Ji nghj tran trqng de nghi cac co 
qutm cling nhu di.c din b¢ eo hQC tich eve tham gia tril\n Him, truac h~t thong bfw v6·i Ban 
•tf'll hi Ve nhfrng thanh h..J:U C(J hQC cua CO' quan ciing nhtr cua ca nhfl.n da d~t dugc. 

Ve ~ac van de co lit)n quan den hi)i nghj xin lien M vai thm)ng tr~JC Ban theo dia chi: ' 
Vi~n Co hQc - Vi~n Khoa hQc Vi¢t nam - 208D D¢i Can, Ha n<}i. 
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