e

Tap chi €0 HOC 7. 1V, 1982 $8 2 (irang 6-33)

DAC BONG CUA BAN MONG CHU NHAT
TREN NEN PAN HOI HAI HE SO NEN

HOANG VAN DA

AO ‘d¢ng phi tuyén cla bin, vo mdng noi chung, dao. dong cha ban Lrén nén dan hdi ¢
mét heé 36 nén noéi riéng di duge nhidu ngudi nghién edu. nhung thwoug dua veé phwong
trink: vi phén thuwong d& gidi, ma tieu bidu 1a [t]. Bing cach st dung trye tidp phuroug

1iap tiém eqn [2], san ddy s& nghién ciu dao dong chia ban mdng chift nhat {rén nén dan hbi

- hai hd s6 nén theo md hinh cfia I 1. HACTEDHAK mi trong tredng hop phi tuyén con chwa

:51}; tai ligu ndo de cip dén. '

§1. BAI TOAN

Trén co s [4] trong teuwong hop phi luy€n co thé thiét 1ap duoc phwong trinh wi
14n chuyén déng cfia bat todn trén nhu sau:

il

4 i o . . 07w avy D .
DAYV — ko A%y + kg + p ——— = €F (5, W, e, —— L) (1.1
: at? - dx oy

rong do @ 14 mat d¢ khéi luong tvén don vi dién tich, ¢ don gidp gid thi&t ¢ = {, D 1a
b cong chéng udn eda bin, k>0, k>0 12 hé s nén thw nhdl, the 2, e tham 6 bé duong,

PR e - AN 3w . ‘
Ia ham gidi tich 861 vai cae bidu (w, , —— ,...) vd tuda hodan chu k¥ 277 theo 0=8 (13,
ox v ’
U todn td tay@np tinh Laplace vl b¢ s8 hiing O &

5. Kich thude cia ban nho hinh (1), Bin lién k&Y
ra theo 1 canh dwge mé t4 bing che digu kién

ien saus % /r‘
Tai / ¥ l ,,rf’j;m
/y
fiinh 1
§2. DAD BONG TU DO CUA BAN
. Phwrong trinh vi phan chuyén (T{)ng céd dang:
b

.. . A7y RS .
DY'W — k2w ki g e = B P (e 2N ERE

ot~ Ax dy




Bhi e=0, v&i dicu kién bicn (1.2), phuong trinh (L1 ¢l nghitm:.

o .
we &, ¥y, ) = E Avs Zrs (ilf,}*) cos (Weslh 4+ Prs)
r,s=1

frong d6 Ars, Wey 12 hing tuy ¥ xfic dinh Lo didu kien diu, @ 13 the s6 riéng

L02 “}D[(ny-é-(sx )2}!-{—1‘[(1&1 )2r(“’T J+1 e (2.9
rs - - S T 1 2.2
By b ¢ : b /ooNe /T j ) L

Gid st h¢ khong kich dong tdn tai dao dong khéng tdt din voi tan s6 oy k¢ l.hono
6 eong hwdng trong d6i véi tAn sé Wiy tre 14 -

(wes—nwy) =10, (0n=1,2....; r,s=13,...)

Khi d6 nghiém riéng ctta (2.1) tim dwéi dang tiém c4n phu sau:

A

5 2 bR .
-y Y=aZin (rryrcos @+ €U, yra, @+ e ug (o, voa, )+ 4+ {25y

. uis ug 1a ham todn hoin chu kj 2T theo P con a. W.dwge x&e dinh bing hé¢ phwong
trinh sauc: : .

da . 5
— = 8Ay (a) + 821\2 @) + ¢’ 4. .
\ ‘ ‘gtp : .0
) —% = ¢By (@) + € Ba(a) + &' +... '
dt
Tz TNy Iys
0 dav: @ = opt+V; Zn (x,y) = sin —— sin - s Zes{a, ¥) = sin sin —%
b c , ’ b ¢
aw W o . .
Tinh ~—, - b (2.3) ehit' ¥ dén (2.1) thay vao (2.1), trong xdp xi thér nhit hoan thién tacé. -
3t att . ‘ \ o
2 5211] 4 9 ! ) . . 7 N
Wy —— + DV w—ky Vw + kiuy = Zn [2w1 A1 sin @ + 2015 aBieos P ] + Fy (2.5}
! agp?
9 a9 2 2 . .
8 uy d"u du 3 uy '
uil=0;u=0 Fp— =0 —— o —-| =0 : (2.6}
s’ v ay” ax”
x=0b vI=0,c T=9,b Y=o
Trong d6:
R o 97%11 3Zit
i = FlaZ{gcos®, cos 9P
ar 3y

Bay gie khat tidn cdc bam oplr, v, a. @), Filx. v, », @) theo che ham riéng : 'ngs (x, y)f -

o b ¢ hoe o (o
= ‘ . ; e P I o N C
ug = Z ugrs (o, ) Zess Fre = ’ Fi Zes dvdy § & 6 Lo dwedy ; Fr = Z_d Fors WPy
r, s==1 o = 2 o r =l

wob cach khai (ritn nay, ehung ta thiy wiy, ¥, 8, ® fw thow min dieu kiéen bide thudn nhit
Bbidng khong (261 Thay cac bidu thae khai trign vio (2.5); sau khi tinh toan, ta 6 -

2 2%uy 4y ' ; ; 2.7)
i) ( s +uggr ) = 2wt Arsin® 4 2ora Breos® + Fuy 42.7)
2 o Uirs _ « —_ L. 1 i ’ { 3
Wi .—";(-P—g» + w“ul[q =Fs, 0, s = 1,2, r= s e 1 ] "{Q?Bﬂ

iwhai 1ridn cae ham U1rs. Fies theo @ ta céd .

'
5

S ©  (r.s) s
s Ga, @) = Z ( o (a) cos nfp + w;n ¥(a) sin n§ }

e



}

v, 5] . 1§‘>
(i) sim ﬁﬁ?) :

Friita, ®1cos pdo

Zo f (v,w)
Fyes (0,97 = Z (g,m () cosng + hh‘;
A=l
2% !
{r,s) . 1 i
a) = | Fip (2, ®) A9, -
O glﬁ 8. Er j Fis (a 'Y P | Y
am | . i
> i , (r,s) . 1 . .
{aj == = j Fies (s ©) A, hi\n Aa) = Tf Fyrs G, @) sin npdep.
9) vao (2.7, (2.8) voi didn kisn uyyqq (a, §) khong chwa cde 86 hang dign hoa wos .
97
230 : ‘
- 2t

o
do d6 Ay, By, Uq dwge xie dinh theo cde ednyg thie san
i

2aNWwyy

a7
Ay T o e Fiir {a, @) sin @d@, By = —
1 EETT 1 ¢ §d®. by
A1, s) Lr,s) 0
w = gln' (a) cosn@ + LI {a) sin n§
uyg G, ¥, a, ) = Z z 3 3 Zes 2. V) (2,113
' ned t_szl w  —nw
rs 11
Khi r =35 =1 thin == 1,
Nhe vay nghigm 2.3 trong xdp xi the nhat da dwec xbe dinke Vi do v& phdi efs
6 dang - : .
i : 9 ; ‘ .
dw . k aw % etw / ow )P a%w .
—hy w? - 2 2 A e ) S L e
2 oz . aa” A ay
chung 1a

¥ o= — 2h
ik
o : A
O day o edaq s0 hang phi tuyén, dé don gidn chon hé s0 ciin

s {2100 ta ©6 h¢ phuwong trinh vi phian sau day

Khac voi [4],
3. Theo cdng tha
= — gal (213
4 3 ] &
) + :m] a®
y . H= g
a0

Lot
p? 0%

o
‘ ; \\N
ey,

[N
g
%Qm'i"-:ﬁm?‘kagxm

Y I 2
=B {— - kam?
12&imyy 2

phén he (2.83) ta

«—¢€ht,-

)

A
b 9 ‘VEJTIA‘ ¥ F]'
vl Sl EXLIN B diaalier s ‘
T askwnh |92 AR o
&
- 3k1§ o 2BhY 4 P, {(2.44) iinh 2
nghigm {1} ta ¢o nhin x&1 saw day
1) Nén h = 8, a = a, = const, néu h ==t thi a —» 0 khi t => oo, Tinh chiit nas khong,
thudce vao edc he 36 ki ko
ky 1 1 N .
— T3 7Tt a4t cho =1, = const Tiub chit nav cang

L

(

28 Ui 1hé chon ky =

iy phu thade vio b =0 elha k.



§3. DAC BONG CUONG BUFC CUs BAX

8

Xeét phuaong trinh (3.1 voi dién kién bién (1.2) wong trwdng hop cdug hudn
s p P N PRI % C el LA X R . F . Y o
iy e o= ¥oop, g 12 hal 88 nguvén dwong vi nguyén & déi véi phaoe. Khi d¢ opghitm oha

q
Mt tim dwdl dang
W,y = aZy cos @+ &ml A(m,vy,a..y(p,@,)h%—' ‘

T o R T E N
da o . o ' :
—[:l-i-:*EAI(a,‘y)-%-ELAQ{a,IF)+s3—{—,.n' | R

L ) . [ . v .

s

,djlq B S S
ALk & ¥ + By (a, ¥ T € Bg (a, ¥) + & + ... T3
at q ' ‘ o

Tromg 40 :

46 .
¢ =L @+ ¢, =1 Zulx,y = sin ‘
q dt ' b e '

LY

Tinh tr (3.1) cha ¥ toi (5.2) thay vaolt.1) trong xip xi thir nhét hoan thién. 12 c6 =

at . ot

27 3% o Buy . 8%ug
S apob 38

+ quut - ligv:slH + kiwg =

| S 3B
P+ Z2n % {wyr - .- V) —t
q oy

+ 3w A;J sin ¢ —

1 Y .Y ‘
- {(0311 i v} —ggl“ “ Dy a B;} cos (pg .- 43,33
4 } . . .

a1 (x, . a, @, §) phii thoa min didu kién bién,
ugf =8 , ut | =0
r=agb © Y= o0

2%, fﬂm“i dtuy 2%yy g

=4 S X 5

T ST e, 5 3 il
sz By | by? sz
a T o, VTG
Khai trigy oy e, v, a. @, &, oo, v, 8. @, 8 theo cie him riéng ‘me (o, v} ?, Trong dé

_0Zy By

Fro=F A s Zyocos ,oa ~ g @, a

= gz (1
u,kl\,\,.qw,m’

o ﬁ)}]
o
w o= 2w, da @, B Zr.
i L Ypge s . ars
r,s=1 ' )
o
‘E.:] = g Erh‘s, (ﬂy (P'_v Fj) Z[\
r,s =1
b ¢ b ¢
- . . s .
Frye fa, . 8) = % e&% by Zps dp dy i‘pa é !Jm dady
' a0 oo



LENE & SRR O £ 3] tr thon man ity kibn bitn (84, R

i ma hdo
khi tinh tofu in co6:

- b
387y, 8%y e} )
- i mwmo 1 2 - ,
Wy g o Mgy ¥ 358 + vE s T ot = o g )+

AR, ‘ 3 AL . . . ’
5{(011 . R LI + dwyn AL sin P — I(wu — B V) o o By 3 cos ( . (3.8r
; 2 ] 2 : .
2 3 "y i} LI o gy, 2 - ) . -
1t MP‘-;S + Emmv,u‘g‘;ﬁ%— v *géij' + g g = Firs (0, @, 0) : (3.7

{re=g whe 1}

By gi¢ ot Bin nda khal widn wes (o, @, 83, Fis (o, (P,S) theo @ va 8

" ey (v,s) #nB+me) w (r,s) ind + mpr
- Ar, ‘nb+m i} -~ L, m o
By Z uilmsxl (a}) pun ¢ Fies = Z . Figm (8) e (383
np=—oo n,m= — o
aman

S File i»(nﬁfm@) dipd
o

Thay (3.8) vao (3.6}, (3.7). can bﬁmg}ﬂi@u hoa v6i Lt cd cid bién 0, m. Sau abtmg tinh tody
vAn thiét, chiing ta ¢é cdc bibu thie sau day d& xic dink w, Ay, Bi:

935 29T H ¢ { ’
. 20T o —i(nf+m®)

gf’ - dxdydgadt
o

o @ 3 0 60 B i(08 + mys

p =T Zgr & L
b z ", be , » 3.4
f,m== —os y g=i 4 Tt Qw;% ,quv,;,m@n)?«]ff Z:s dxdy

Q0

vii digu kign Uy Ga, 9, 8 khong chin cac o8 hang diku hoa 2os®, sin § ta ed -

: v o
?;{wm S a L. + 3w Ay | sin @ -
i 4 : ay )
fed
Ty - g . s ()]
8 ? e - 2 N
‘ ku S =g Blﬂ tos @ 7,
FR .
L 4 4 SRR

San khi bign 487 ta ohin duge hé phuong trinh san -

P (% Bhy
Ay = e gy a By
{ q /oy

AL

ahy

Ty

ik




&
+,;« \276 ZTr ( p ﬁ‘?
‘ -, e O —igo j@— ="
g 2O Fig e | 47 sinpdipdd,
am? : . .
- 8] (8]

Nhw vy tropg xap xi thi nhat hoan thien Uyla, ¥, o, @, 8) d3 duoge xac dmh thr‘u cong. Hnn
(;9) va Ajz(a, ”ip) By (a 1) dege ‘I/IC dinh thw edng thike (3.11).

Vi du : Ban chiu kich déng lwe ngodi ¢o mit d6 trén don vi dién tich P sinvi. Xet

© trwong hop cong huwdig chinh p = q = 1. Gia st P nhd la d4t P = e P,

Theo hé phuong trinh (3.11), san céc buoe tinh todn c‘ﬁm thidt ta c6 ¢

) Ecos ) BEsin €a? .
A ) = —ab— LEcos¥ , Bia, V) = in% _ (3125
o+ ¥ alwp+v)  20p
Thé (3.12) vao (3.2) ta cb:
da ’ glicosy : .
. o e - ool : SN CR T
dt thy+ Vv ‘
I £Esi
~~fj—w~:w11—‘v~£‘ a” siny
dt 2wy a(wp+v)

T& (3.13) suy ra dudng cong bidn do clia dao dong ding dwge bitu din bing plivong wink
-~ ) &) E2 :
wy, = v+ Cyal - ’\/—;; —4h} a® . SRR U8

'i'}'ong dé

K= =, 1>=8¥.?, Fy=&E, hy=8&h.
T

D& xét Hn dinb cba ughiém dumg 84, Wo, ta d 2 = 8, + du, B = P, + 0 thay gis
trj nay vao (3 13) ta b ' :

oy 9% o ovhyba 4 By sin 00
o4t
ié .
Zva, : lp “3(/141 ) da + By cos PobW, 4 = wyy — v* {35158
dat ‘

BEty dw e C;emz Y = Czeyﬂ Ci. Cg hiing, thay vao (3.15). Sau khi tinh todn la thiy didw

kitn d& cho & o phiin thee am 13 (elaf -d) (3 élaf ~d) -+ '«11'112 v >0

T (3.44) cé the vigt dwéi dang :



3 E

( w2y et
MiAa,. ¥ = u, {4 vy

H
i

T P |
e e == (), — ay Zia,, — d) + Ak
2a, Ja,

C ey kign &n dinh sghiem ding 2, P, &

L (g, vh -~

Ba,

~“Qua phuong trinh dwdng cong bién
“(3,14) ta ihdy ring, dae dong cla co hé eo
thue hién mét trong 3 tredng hop sau

B

D Néu Gy >0 tie 14 Tt
6

Bt

L

) > ky duwdng cong bign d¢ chirng to

ya
I

c¢6 dac trieng mém. Véi & = 1, Am‘i =1,
) 2
= 0,003, hy = 0,00468

sng bigu dién nhwr hinh (3)

2) Néu €y < 0, tie 14 — 04 {-[—
. 6 \, b4

Trén hinh (D), v& fng véi € = L, G}ﬁ =i, E‘;Z = 0,003, h;l = ,00312.

<. . R
5y NEn &) =4, tée 14

, P Y
lh«i = {},061, iy =

oo d®

3

a
a9

{fﬁnh 3

o <" kj h¢ €6 ddc trung cing.

i



Qua 3 d6 thi ndy chong ta shidw e TEL cd cao @i iil dpmex (v 6D hon dia tel aj, 1
sino dikm gika dudng phan nhanh véi duwdng bign d¢, vai phan frim. Npgwoe lgi At ed cac
ot B < )

o

-9 w 9 >, v one Yt N N A el A e Syee RS
gia tri ¥~ d& dat o, max dia nhd hon gid i ¥ . dé dat ay ¢& vdi phdn tram. Tinh chat
o ;

© fp cang vd néu he 0 ean h edng nho

4 KET LUAN
L 1) Pa st dung phuong phdp 1ém edn [2] gidi trye tidp b lodn trép. ma l{hﬁné cdn
dm[ v& phuong trinh vi phan thwong nhu {1l. ' B!

Nhin xét ring, phwong phap tiém cin [)] c6 the gidi dwge nhidu bai todn ddo déng d&n
1512 ¢hidu hodec phuwong trimh dao him rxﬁnw cdp. cao ¢6 didu kién bign phi tuyén.

2) Néu cho ring, nén din hdi ¢o6 mot he s6 nén (ky5= L0, ko = 0) 1thi bAn s& dao doug

phut thuéc vao kich thudce cha bin

Coi nén dan hdi e6 hai hé sé nén (mﬁo ko ==0) thi ban sé dao dong theo m()t trong
3 ¢kt @d. he c6 dic chu'ng cteng hay dic trung mém hoic theo quy ludt cta ham F tuvén
tinh. Tmh chit d6 khéng nhitng chi phy thuéé vao cac hé s6 ki, k2 ma con phu thude vio .
kieh hwée ciia ban, b, c. C6 the chon dwgc céc thong s b, ¢ ki, ko d& dwge ché a6 dao
dong d@in thiét D6 1A két qui mdi d& thu nphan dwoe : \ i

‘ Bia chi ‘ Nhan ngay 26/12/1981
Pai hoc Mé — Pja chii ' ‘

TAl LIEU THAM KHAO

1 BOJIMHP A.C. .I'“ieJlHHeIUIHEH AFHAMHKA [JA4CTHHOK M dGonoqu Hax.
Hayka, Mocksa, 1972, Co , _

2 MUTPOIIOJIBCKHI 10.A.. MOCEEHOB B M., AcHumiororhueckne peulenss
ypasnewmit B yacTHmX mpoussogunix Msa. KI'V, Kues, 1978,

3. BOT'OJIKOBOB H. H., MUTPOIIOJIbCKUI 0. A. AcHMATOTHYECKHE  METO/Ib
B TEOPHl HesnHeHHbIX koaeGannit Hax. Hayxa, 1963.

4 TRAN LUU CHUONG. PHAM ST LIEM. Ly thuyét bin va vo mong din hdi. Phong
nghitn ciu Todn co thude UBK.H.K.T.N.N

5. NGUYEN VAN DPAO. Nhitog pheong phip co }van (‘llEI 1y thuyvét dao dong phi tuvén.
Nhia Yl‘la’[b&ﬂ B.H. va T.H.C.WN Ha Noi 1971

SUMMARY

SCILLATION OF THE RECTANGULAR TIIN PLATE ON THE ELASTIC
FLOOR WITH TWO COEFFICIENTS OF THE FLQOOR

In his paper. .ihe author has used asympliotic ‘method to study the oscillatory. effec:
of the reeangular plate on the elastic floor with two coefficients. By cons1de1m6 the floor
with fwo pefficients, the plate will be subjected to cne of three , \

_ fOUJ‘V\"lI]“ ribrestory types : the system solid or a soft matter it v;brateq as z
linear eqution. We could choose parameters to have e necessary oscillatory kmd It is an
mwxpeotbdnow result. we have obtained.
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