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rOMTAT

341 bdo ndy nghién ciiu ing xit dong hoc cira ddm composite trén nén dan héi chiu
4i trong di dong. Md hinh dim sif dung ly thuyét bién dang cit bic cao. Ti trong
©iéu hoa di chuyén véi vin t6c khong d6i Su tuang tac gita ddm va nén théng qua
1€ 58 nén Winkler. Trudng chuyén vi duge x8p xi bing céc him lugng gidc théa
nén cic diéu kién bién khic nhau. Phuong trinh déng lic hoc cia dim dugc thiét
ap dua trén phuong trinh Lagrange va gidi bing phuong phap s6 Newmark. Céc vi
Ty 56 duige thuc hién d€ kiém chiing véi cic nghién citu trude d6 va khao sét sut dnh
wéng ciia cic thong sé: do cing nén Winkler, tdn s luc kich thich, van téc di
*huyén ti trong, tj s6 chiéu dai/chiéu cao ddm, 1 16 modun dan héy, hubng sou gia
ugng... dén dng xi déng luc hoc clia ddm,

ABSTRACT

This paper presents dynamic behaviors of composite beams resting on an elastic
oundation under a moving load. Beam model bases on a higher-order shear
leformation theory. A harmonic load moves with constant velocity. The interaction
setween the beam and the elastic foundation is represented by the Winkler
wvefficient. The displ: fields are app d by shape fi satisfied
lifferent boundary conditions. Equations of motion are derived from Lagrange’s
‘quations and Newmark method are used to solve equations of motion. Numerical
esults are conducted to verify with previous studies. Effects of stiffness of the
#inkler foundation, excitation frequency, velocity of the moving load, span-to-
lepth ratio, material anisotropy, the fiber orientation... on the dynamic behaviors
f the composite beams are investigated.
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1. Gidi thigu

Composite 13 vat héu hén hap, duoc tao nén
tif hai hay nhigu vt liu khic nhau. Do ¢6 nhing
uu diém nhu @b cing Idn, trong fuong nhe,
chéng &n mdn t8t va dic bigt 1a kha nang thay
461 hudng soi 48 dap Ung db ciing theo yéu cu
thiét ké nén vat libu composite da duge sir dung
vt phé bién trong cac nganh ky thuat. Mot s6
san phdm ding vat héu composite nhu: v tén
I&ra, may bay, tau vii tru, binh chiu dp luc cao,
8ng dan xéng déu, hda chit, vé tau thuyén... B8
phit trién va (ng dung réng ra hon nisa loa) vat
hiéu uu viét nay trong ddi sdng va ky thuat, cdn
<& nhidu nhitng nghién ciiu, phan tich vé ting xir
cu thé clia nd. Trong linh vigc o hoc néi chung
va két cdu xdy dung ndi riéng, tng xU clta phan
td dim thudng duge phan tich, nghién cdu
nhiu vi su phd bién clia né. M& hinh dém trén
nén dan hét chiu tdi trong di déng cing dugc
\fng dung rdt rdng rai ma bai toan duding ray xe
I (tau dién) chinh 13 vi du dién hinh nhét.

Nhigu nghién citu dugc thuc hién dé phan
tich Ung xUt chia ddm composite, trong d6, tng
xir ddng dugc quan tam hon ca basi vi day 1 mot
trong nhiing thudc tinh quan trong cia dam [1-
12]. Trong cac nghién clfu ndy, cac tac gia déu st
dung Iy thuyét bién dang cit bac cao dé mé ta
truing chuyén vi. So vén Iy thuyét dim 8 didn
va ly thuyét bién dang cit bac nht, Iy thuyét
bién dang cat bac cao du dodn tng x{r clia ddm
chinh xéc han [12] Diéu nay giai thich tai sao ly
thuyét bién dang cat bac cao dugc st dung kha
phé bién. Bai toan dam dit trén nén cling da thu
hdt duoc su quan tam clia nhiéu nha khoa hoe
trén thé giti [13-26]. Nhiéu mé hinh nén ducc dé
xudt nhdm md ta chinh xac tng xU thuc té clia
dém, c6 thé ké ra nhu mé hinh nén Winkler {13-
14]; mé hinh nén hai théng s& clia Valsangkar,
AJ va R. Pradhanang [17], Franciosi, C. vi A. Masi
[18]; md hinh nén ba théng s clia Rades, Mircea
[25], Morfidis, K. va |. E. Avramidis [26]... Trong
d6, mé hinh nén Winkler 13 dan gidn va dp dung
phé bién nhét [19]. Van dé ta trong di dong
cling duoc nhidu tac gid guan tam khio sat, diéu
nay duoc thé hién trong cac nghién edu [27-30].
Simsek va Kocaturk [27] da phan tich (ng xif
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ddng clia dam vat liéu phan I9p chitc ndng diéu kién bién tua don chju
41 tap trung di déng diéu hoa. Trong nghién cu nay, Iy thuyét dém
Euler-Bernoulli dugc st dung. Zeki Kiral va Binniur Garen Kiral [28] sif
dung phuang phép phén tif hitu han @€ nghién ciu dng x(t dong hoc
clia ddm composite nhigu Idp d8i xting chiu td: trong tap trung di
chuyén vé1 vn t8c khong ddi. Volkan Kahya va Ayman S. Mosallam [29)
dy dodn (ing xir éng clia ddm sandwich chiu tic dung ciia khdi luong
di déng béng phuong phép gidi tich. Ung xif phi tuyén ctia dém
composite trong méi trudng nhiét chiu tai trong di dong duoc &8 cap
trong nghién cttu cda Chang Tao, Yi-Ming Fu va Hong-Liang Dai [30].
Trong tai héu nay, cic téc gid sit dung nguyén ly Hamilton dé thiét iap
phuang trinh chuyén déng phi tuyén va cc dng xif déng hoc dugc xac
dinh tir 16i giai Galerkin va Newmark. C6 thé thiy réng rit nhiéu dé tar
khoa hoc trén th& gidi dé tién hanh nghién clu, phan tich ddm
<composite, Tuy nhuén, vin dé tng x(r dong hoc cda dm composite chiu
a1 trong di déng trén nén Gan hé1 vin chua dugc dé cap cu thé va chi
t1ét. Vi vay, vén dé thi vi ny ¢3n dudc tap trung nghién ctu.

Muc tiéu ciia b bao 1 phén tich dong Iuc hoc ddm composite trén
nén dan héi dudi tac dung clia ti trong di dng sir dung ly thuyét bign
dang <4t bac cao. Trong pham vi gidi han, bai bao khdo sat vat ligu
composite truc hudng véi cdt gia cudng dang sdi. Phugng trinh
Lagrange va Ii gidi Ritz duoc ap dung &€ thiét Iap phudng trinh chuyén
ddng. Phuang phap réi rac Newmark duac lua chon dé gidi phuang
trinh déng hoc nhim thu duoac chuyén vi clia ddm. Anh hudng clia cac
yéu 16: hé s6 nén dan hdi Winkler, tn s lyc kich thich, van téc di
chuyén ti trong, ty s8 chiéu dai/chidu cao ddm, tf 1& médun dan hé),
hudng soi gia cudng...d&n tng xtr déng hoc cla dam dugc khio sat

2. Cos¥lythuyst

2.1 Vat liéu composite - M6 hinh bdi todn

Khio sét dim composite c6 chiéu dai L , chiéu rong b , chiéu cao
i, chiu tai trong diéu hoa di dong trén nén dan héi trong hé tryc toa

48 (x,y,2) nhuHinh 1.

h
immm‘) iz

nén Winkler

T
ok N .

Hinh 7. M8 binh dém composite nhiéu 16p chyu t1 trong diéu hoa di déng trén nén dar héi
Winkler

Dém gém n Idp vat héu composite truc huéng chidu day béng
nhau vé husing sai gia cuéing léch véi truc x mét géc @ Tai trong didu
hoa P(t) = F,sin(Q) di chuyén véi van téc khéng d8i v, . Gid dinh
réng lifc di vio ddm tai thoi diém bat dau khdo sét 7 = 0. Khi tin s6 luc
kich thich €2 = 0, t3i trong xem nhu t3i tap trung di dong P(1) = F,.
Dam khao sét tya trén nén dan hoi Winkler. Ung xdr clia nén c6 thé dugc
md hinh nhu mét hé IS xo déc lap mé bién dang dan héi cia chang ty &
v6i 4p luc tic dung théng qua hé s6 nén

PO =k w,(x1) m

Trong d6, k, 14 hé s6 phan luc nén Winkier, w,(x,) 1a chuyén vi
thang ding tat diém dang xét
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2.2ty rhu};e’t ddm bédc cao

Hinh 2, Ly thuyét bigh dang &t bac cao [32
Truding chuyén v clia ly thuyét bién dang cit bic cao [32):

u(x,z,t) =u,(x,8) - 2w, + f(2)§(x,1) @

w(x,2,0) = w, (%, 1) @

Trong d6 u(x,z,t), w(x,z,t) tuong ing la chuyén vi doc
ngang cla diém bt ky trén dém tai thoi didm xéc dinh; u, (x,
W, (x,2) lan luot la chuyén vi doc va ngang cla tryc trung hi
@(x,1) 1a goc xoay clia tép tuyén mit cat tiét dién ngang tai tr
trung hda; ddu phdy () phia dudi bidu thi dac ham theo chi s6 tuoi
7z

h z
ling n&m dudi. Ham f(z) = »sin[ 7 ) [31] 12 ham béc cao cia
z

thuyét dang xét.

Bién dang tuong tng vén truding chuyén vi:

Eu =u, =ty — 2w, + f(2)F, @

Fasubw, =1 a

Truding ting suédt ctia I6p dém tht & nhu sau [32):
" T

o =0)s, “
w _ o™

0. =0s7. o

=k
Trong d6 0, . O, lan luot I3 cic hé 6 46 cing gidm trong

ngodl mat phiing uén cda lop thit & quy vé he toa dé téng thé, du
cha nhu sau (32X

01 =0,c05* 6+ O sin* 0+ 20, + 20, )s1n’ Gcos’d (5

5” =Q,sin’ 8+, cos’ § i}
v
E £,
Q= Q= ©
Vlzvll 1- Vlivzl
0 =va i =Gy 0,=6G,i 0, =G, .

£, E;,G,,G,;, G, la cic hing s dan héi cha vat fiu b
huéng; v,,, v,, lacaché s6 Poisson.

2.3 Thiét I6p phuang trinh déng luc hoc
Nang luong bién dang dan héi ctia dam [32);



£, +o_y )dV

1
u =;I(¢’.,

——”:A (0,.) -28., w, . +D,(w,.) o

+2E 1,0,

8, =20, 9+ H(9,) 4 K § [

Trong d6 (4,8 F_,H_,K_) 13 cic 46 cing cia
dém composite nhiéu I6p, duoc dinh nghia nhu sau-

(4,,B,.D,.E, F.H,)

“S [ (L s, @, 107 @ b o
K. Z J' Y Oy bz @b
Bong nang cha dam (32
K :%J‘p(z)(il: +3)dv

:—H: i+ )= 2L, + 1, (,, ) ©

+ 2T~ 2 0, f+ K G s

Trong d6 dao ham theo thén gian dugc biéu thi bing ddu chdm dat
trén mi dai luong; ({,,1,,1,,J,,J,,K,) 1a céc khéi lugng quan tinh
clia ddm dugc dinh nghia nhu sau:

(1oL, 0, K)

- . i 10
=2 [ o) (L2.2", f2) 37 (2), £(2) Jbdz
=
Cong do lyc di déng trén dim [27]:
L V= POW 0 [er 1) = clr-1)] an
Trong 46 X, la vi tri clia luc P(2) ta) then diém ¢: x, =v,¢;
L (Ar=0)
0<x,<L; 1,=051% =L/v,; c(at)= VoI
0 (Ar<0)

v, 1 van t6c di chuyén cia I, 1, 1b thoi didm e di vao dam, ¢, la

thdn diém Iy di ra khér ddm.
Cong do nén dan héi Winkler [14]:

1%

v, = _E’[k’w"(x’ 2w, (x,1)dx (12)
..

Tirphuong trinh {11} va {12) ta c6 téng cong do ngoai luc trén dim:

V=V, +¥, = P(tw,(x,.0[clt 1) - c(t - 1,)]

1% (13)
== [l (w2, )as
23"

Téng ning fuong cta co hé:

Mn=U+vV-K (14)

Dé thiét tap phuong trinh chuyén dong, céc ham chuyén vi dugc
xap X nhu sau"

w060 =D a, (0w (x)

(15a)
u (x.0)= Db (1, (x) (i5b)
$x0) =Y (0 (x) (150

Trong d6 a,(t), b,(£), <, (1) la cic toa d6 suy réng phu thude théi

gi@n va la céc dai luong can tim, w (x), %, (x), ¢,(x) 1a cac ham dang
duoc cho trong Bang 1 [12] v6i 3 didu kién bién khdc nhau cda dam gém-
tua don - tya don (5-S), ngam - tuf do {C-F) va ngam - ngam (C-C). C6 thé
thiy ring céc ham dang trén thod céc diu kién bién dong hoc clia dim
dugc cho d Bang 2.
Bang 1 Céc ham x3p xI chuyénwi

Didu Ham dang

Kién

bién

$S sim [ﬂ x]
L

(2t-Dx
cF 1-
cos( L x

2 im . [21‘7: J
[ sin| —x
L L

BAing 2. Cac diéu kién bién déng hoc clia ddm

w,(x)

u,(x), $(x)

Piéu Bréu kién rang bugc
Kién _ ~
bign x=0 x=L
S-S w, =0 w,=0

w =0,4 =0,
oF ’ ’

¢=0,w,, =0

w,=0,u, =0, w, =0,u, =0,
C

#=0w,, =0
Phuang trinh Lagrange duoc viét:

o dfom)
dq, di\dg,

Thay céc phuang trinh (7), (9), (13), (15} vao (14) va st dung phudng
trinh Lagrange cho béi (16) véi g, dai dién cho a,{#),,(£),c,(#)  ta
thu dudc phuong trinh chuyén déng

(16)

K" K" K[[a)] [M" M® M |[an) F(t) an
et K b e v e il =
KR K ] | M ME v |len) | o

Cac ma trn 89 cing K, ma tran khéi luong M va vecta tai F(7)
duoc viét cu thé nhy sau:



. .
KV =D_[w v, detk Jwwdc
L =D, fw w derk [ww,

g ’

LR L)l

. .
KZ =4 [uu, dei K] ==8 [w_u, dr
. .

KP=H, 'L[¢, 8,0t K,:.L[¢,¢/dx

. .
K =F,fw_ ¢ d; KP=E_[u g,
. .

(EUOR

i L
M;':I‘,Iw,wldefIIIw w dx
o o

(S

; L

M2 =1, [ de; MP =1, w_udc
B .

MP =K, [ggde M7 =1, [, 4k
. .

L
M 5 Jup s, E@y= PO (x,) )
u

2.4 Gidi phuong trinh 86ng luc hoc

Dang thu gon clia phuong trinh chuyén déng (17) dugc viét lai nhu
sau
Kq(?) +Mq()-F()=0
Trong 46 q(1) = [a() b(r) e(n)] 1 toa o suy rong phu
thuéc thi gian. Trong bai toan phan tich dao dng tu do, toa d6 suy
réng theo thai gian dudc cho dudi dang q(¢) = q(#)e™ véi F=-1
va @ 13 tdn s6 goc tu nhién clia ddm. Cic tan s& tu nhién nay [2 nghim
ctia phuong trinh dac trung:

[K-o'm|=0 20

B6i vé1 b toan dam chiu t3i di d6ng diéu hoa theo thai gian,
phuong phap Newmark dugc sit dung dé gid phuong tinh chuyén
déng (19) Phuong trinh s6 gia cia chuyén déng gidia har thn diém 1 va
1+ 1 duoc cho bon:

MA§, +KAq, = AF,

19

21

Trong d6 Aq,, Ag, va AF, tong ting Ja céc vecto s6 gia cia gia
téc, chuyén vi va tai trong ngodi, SIf dung phuang phép trung binh gia
t8c (phuong phap Newmark véi cache s6 y =1/2; f=1/4)véigid
thidt sur bign thién cbia gia téc trong mét budc thai gian 1a hiing sd, ta
<]

(22a)

Aj=q,,-q

2
Aq=q, -4 =—0-29 (225
ar

Thay phuong trinh (22} vao (19), 55 gia ciia chuyén vi ¢ thé duoc
tinh nhu sau*
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K7 Aq, = 4F7
vai K 13 6 cimg higu dung va AF” 1a s6 gia tai trong
dung:

4
AF” = AF, +(—q,+2ii‘JM ¢
At

Sau khi gidt phuang trinh (23), gié tn chuyén v, vén tSc va glat
then diém 1+ 1 duokc tinh dua vao vecto sS gia chuyén vi Aq, nhy

q,, =49, +Aq, ‘

. o2

4., =~ +—Aq, i
At

. 4 4.

a,, =~ +—4q ———q, ‘

AC Ar

3. Vidusé

Phén nay khao st su héi tu clia I gia, so sanh cdc két qué ng
clu v cac két qua da cdng bd va khio sat anh huéng clia cic yé
hé s6 nén dan héi Winkler, tin s& Iyc kich thich, van téc di chuyé
trong, ty s& L/ A, ty 1& mddun dan hé, hudng soi gia cuding... dén
xUf clia ddm composite thong qua cac vi du s8. Cac thdng s6 vat Tl
céc vi du dudc cho trong Bang 3 va 4. D8 thuan tién trong tinh todr
dai luong khdng thif nguyén sau day ducc sit dung trong cic vid

5o L Tv, I
hé 56 nén Winkler @ =~ van t5¢ tdi trong B =2 =
2 o
L ol |p
tinsd @ =—— .
h \E,

Bang 3. Thong 58 vat liéu
Bac tinh co hoc vat lidu

E,!E, =40,E, =241.5GPa,G, = G, = 06E,,

G, =0.5E,,v, =0.25, p = 3000kg / m'

Bang 4. Thong s6 céc vi du
vi

W P ho Lk a P Q v
VO (m) {m) - - (MN)__(rad/s) (e
1 1 01 1 10 E B -
23 1 01 50 10 1 20 0
4 1 01 - - - . .
5 025 025 40 - 1 2
611 025 025 40 10 1 - -
7 025 025 40 - 1 .
8 025 025 - 10 1 - 1
910 025 025 40 10 1 2
3.1 Khdo sat s hi tu

i dy 1,2 va 3 nham khao sat su hér tu ciia i giai. Dim com
46t xing [0;90,01 v6i céc diéu kién bién khic nhau dugc phén i
8 khong thi nguyén (VO1) va chuyén vi (VD2) dam cho ca ba dIé
bién S-S, C-F va C-C [&n lugt duoc thé hign & Bang 5 va 6. K&t qui
thiy tan s6 v& chuyén vi clia ddm hdi tutai N = 12 va gia tri ndy



chon @& xudt két qua cho cdc vi du s3. Bang 7 cho thdy su héi cia Diéu Uh
chuyén vi (VD3) theo budic thoi gian tinh toan la RL = 200 kign Tham khao 5 2 s0
Bang 5. Su hdi tu tén 58 khéng thi nguyén dam [0;90,01 bién
N Diéu kién bién Aydogdu 7] 11637 29926
S-S CF [¥4 Mantari, Canales [11] 11.486
2 14.7849 80253 21.2319 Bang 9. Tén 58 khéng thit nguyén dém [0,90]
4 14.7849 7.9890 208108 Biéu L/h
6 14,7849 79778 20,7039 kién Tham khao 5 2 50
8 14.7849 79730 206654 bién
10 147849 79705 20,6485 S5 Nghiénciu 6153 7221 7.303
12 14.7849 7.9692 20,6401 Nguyen va cong s [12] 6.128 7.219 7302
14 14.7849 7.9684 206354 Murthy va eéng sy [5] 6045 -
16 14.7849 7.9679 206327 Khdeir, Reddy (2] 6.128 -
Bang 6. Sy hoi tu chuyén vi [6n nht (m) tai gida ddm [0:90,0] Aydogdu [7] 6.144 7.218
Pidu kién bign Mantari, Canales [11] 6.109 - -
N 55 CF - CF  Nghign ety 2389 2591 2605
2 0.0813 33773 00172 Nguyen va cong sy [12] 2383 2591 2605
4 00799 0.2752 00174 Murthy va céng su [5) 2378 - -
6 0079 02753 00175 Khdeir, Reddy [2] 2386 -
8 00797 0.2756 00175 Aydogdu [7] 2384 2590
10 00798 0.2756 00176 Mantari, Canales [11] 2375 - -
12 0.0797 0.2756 00176 C-C Nghién ciu 10165 15683 16433
- 14 0.0797 02756 0.0176 Nguyen va cong sy [12) 10.027 15661 16429
16 0.0797 02757 00176 Murthy va cong su [5] 10,011 - -
#_BAng 7 Si/hé tu chuy@n vf 16n nhat (m) ta gilia dAm [090,0] Khdeir, Reddy 2] 10026 -
Didu kign bién Aydogdu (7) 10,102 15688
RL. s oF g Mantan, Canales [11] 9974 -
P 00712 02773 00154 3.3 Anh hurding cta cdc yéu t6 dén ting xi¥ ctia dém
;25 00811 02773 0.0169 Céc tbéng 58 ¢ anh tmdn’g dén l\'mg x}'! clia dérr: composite nhié|;|
50 0.0811 02773 0.0171 I9p: hé s8 nén Winkler, tan s6 Iuc kich thich, van téc tal trong, ty s
75 0.0811 02773 00172 L/, ty1é mddun dan héi, hudng so1 gia cuding. . dugc khao sat trong
100 00812 0.2773 00171 vidy 5 88n vi du 11. Trong &, mé hinh dém khio sét Ia ddm composite
125 00813 02773 0.0171 balép [0,90:0].
150 0.0813 02773 0.0172 Vi du 5: Anh huding ctia hé s8 nén Winkler §&n tan s8 va chuyén vi
200 0.0813 02773 0.0172 clia ddm dugc khdo sat va thé hién trén Hinh 3. C6 thé thay ring khi
250 00813 02773 0.0172 tang hé s3 nén thi tin s6 dam sé ting va chuyén vi dim sé gidm (Q=0).

3.2 S0 sdnh két qua nghién ciu
- Trong vi dy 4, cac d4m composite d8i x(ng (020,01 va khdng 51
“xiing [0;90] dugic khdo sat. Két qua tan s8 khang thd nguyén cho trong
B3ng 8, 9 vi duoc so séanh vdi két qui cla cac tic gia khic. Két qud cho
thy |&i gidi hién tai rét gan voi cac két qua da cong bé.

Bing 8. T4n s& khdng thit nguyén dém [0:90,01

ey Lh
kidn Tham khao
bign 5 20 50
“ 55 Nghiénciu 9225 16.337 17.462
- Nguyen va cong su[12] 9.208 16.338 17 462
Murthy va cong su [5] 9.207 -
Khderr, Reddy [2} 9.208 -
Aydogdu [7] 9207 16337
Mantari, Canales [11] 9.208 - -
GF  Nghién ciu 4,247 6.070 6.267
Nguyen va cang sy [12] 4234 6.070 6.267
Murthy va cong su [5] 4.230
- Khderr, Reddy [2] 4234 -
Aydogdu [7] 4234 6070
Mantar, Canales [11] 4221 - -
5 GC  Nghién ciu 11.766 29710 3761
i Nguyen va cong su [12] 11607 29695  37.679
¢ Murthy va céng sy [5] 11.602 - -
’ Khdeir, Reddy [2) 11,603

Mc dé anh huding clia hé 56 nén dén ing xir dam giam thea thit tu: C-
F=5-5-C-C.

bt e v

@ U]
Hinh 3. Tén 56 va chuyén vi gi i he
Vi du & Vi dy ndy khdo st anh hudng cira tén s6 Iuc kich thich fén
chuyén vi cta dim. Hinh 4 cho thdy khi tan s6 kich thich bing tan s6
riéng clia d3m thi x3y ra hién tudng cong hudng Khi d6 gia tr chuyén vy
dim sé dat cyfe dal. Gid tn cuc dar clia chuyén vi khi xay ra cng huéng
gidm khi vén téc td) trong tang.




B

o) ‘ 0
Hinhi 4 Chuyéa vi giita nhip ddm theo tan sd (e kich thich
Vi du 7: Van tdc tai trong dnh hudng dén chuyén vi ctia ddm duoc
khdo sét & vi du nay. Hinh 5 cho théy chuyén vi clia dém sé dat cyc tn
vdi cac hé s8 van t8c khdc nhau (Q=01:S-S1a #=1.2,CFla g=1.1
vaC-Cla B =09. Ap dung bai todn nay cd thé xac dinh duoc van tdc
cue han cla tdi trong.

St

¥
Hinh 5. Chuyén vi gilt nhip d4m theo vén :6( Khéng thifnguyén
Vidu 8. M3i quan hé gita ty s6 L / & vé1 tén s, chuyén vi ddm thé
fuén trén Hinh 6. Khi tang ty s6 L/ A thi tdn sd dém gidm va chuyén vi
déT tang {Q=0)

i

&

[—

\

Hinh 6. Tan 56 va chuyén vi gitta nhip ddm theo tj s6 L / 4

Vidu9:Suanh hudng cla ty s8 E, / E, dén ng xtt ddm dugc khao
sat. Néu cé dinh gid tn E, va tang dan gid tri E, thi tén s6 dédm s ting
va chuyén vi ddm sé gidm (Q=0) nhu thé hign trong Hinh 7.
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Hinh 7 T4 s6 va chuyén vi dam theo ty s E, /€, {E,=66Pa)
Vi du 10. Khi tang géc soi @ thi tén s6 ddm [&;—8] gidm chin

db cling dém gidm. Anh hudng cla hudng soi dén tdn s6 dém 13 &

khi @ £ 70° Khi =0, néu tang géc @ thi chuyén vi clia dém sé1
(Hinh 8). Anh hudng clia hudng soi dén chuyén vy dém 14 5 &t
6 > 40" (dac biét anh hudng nhidu dén diam $-5)

>

(©

Hinh8 Tan sd va chuyén vi gita nhup dim {6; —6] theo géc &

Cac nhan xét irén (3 dung ddi vér tai trong di dong nhung kh
dao déng (Q=0). Trong trudng hop tdi trong d déng didu
(€2 # 0), do quan hé tuong tic gilia tan sé kich thich va tan séd
cia ddm, dnh hudng cla cac ydu t5 ké trén dén Ung xdf cliz dém‘lg
tudn theo quy luat cy thé

Vi dy 11: K&t qua b todn chuyén vi gida dim 55 theo i
dudc thé hign trén Hinh 9 vé1 cdc gid tri khic nhau clia tén 58
thich va van toc tai trong. C6 thé nhan thiy véi cling mét gid
dang biéu @6 chuyén vj clia diém gilfa ddm 1 giéng nhau. Khi Vs
t3i trong tang thi s lan dao déng cua dim gidm. Can khi ting
kich thich sé& 1am téng s6 18n dao déng clia dém. Ngoai ra, cling ¢
chi y dén van téc téi di dong vi né 6 anh huding dén thai gia
thich cia ti trong trén ddm, do d6 ¢6 anh hudng dén bién 86 <2}
d6 chuyén vi

@Q=0rad /s "
) Q=20rad /s

o e S R,



©Q=40rad /s

Hinh 9. Chuyén vi tai giita d3m S-S theo thiss gian

4. Kétluan

Bai bao da tiép can va gidi quyét mot bai todn cu thé trong thuc té:
&1 todn dudng ray xe Ifa (tau 1én) bing mé hinh ddm composite trén
&n dan héi chiu tdi trong di déng diéu hoa. Ly thuyét bign dang cit
4c cao duge sif dung 38 mé ta truding chuyén vi. Cac nguyén Iy nang
fong, phung trinh Lagrange, ham dang x&p xi dugc ap dung dé thidt
ip phutong trinh chuyén déng. Phuong phap rn rac Newmark dugc sit
ung d& gid) phiong trinh chuyén ddng. Cic yéu t8 ¢ anh hudng dén
ng xlf ciia dém nhu: 6 cing clta nén dan hdi Winkler, tin 8 iuc kich
1ich, van t6c di chuyén tai trong, ty s6 L/ A, ty 1& mddun dan héi,
uéng s gia eudng... déu dé duoc khao sat mot céch chi tiét va rat ra
hiing két lugn hitu ich. Céc két qua khio sat ducc 5o sanh vé1 két qua
iia nghién cliu trudc, da ching minh tinh chinh xdc va hiéu qua cla
ghién cuu nay. Mot s6 két qua méi dugc trinh bay 1am cd s§ cho vic
3sénh trong cac nghién cliu tiép theo.

L&i cdm on:

Nghién ciu ndy duoc tar trer boi Quy Phdt trién Khoa hoc va Cong nghé
wéc gia (Nafosted) s6 No.107.02-2015.07
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