KET CAU - CONG NGHE XAY DUNG

Y TUONG BIEU KHIEN CHUYEN DONG CUA ONG KHOI HINH TRY
TRONG DONG GIO BANG TOI UU THAM SO

GS.TSKH. PAO HUY BIiCH

Dai hoc Quéc gia Ha Noi ]
GS.TSKH. NGUYEN DANG BIiCH
Vién KHCN Xay dung

Tém tat: Poi tuong xem xét tbi wu la mét bng
khéi hinh tru bang bé téng cot thép cao 193,6m, céc
tham sé dau vao lay theo [1]. Chuyén déng cua bng
khoi hinh tru trong dong gi6é dwgc moé ta béi phuwong
trinh:

X+ax2X+BX+kx—%Csin(wt+¢):0

Vén dé dat ra la can tim quy luat thay déi theo
vén téc dong gi6 cla céc tham sé, dé phuong trinh
nay cho nghiém 6én dinh trong mét khodng bién
thién mong muén cta van téc dong gio.

Dwra vao nghiém da biét ctia phwrong trinh:

L X2 2v. 82
X——+—X-——x-0=0,
x 3 9
Ap dung tiéu chuén tuong dwong, cho phép tim
duwoc hé thire rang budc gidka cac tham sé cta hai
phuong trinh. Bién ludn tiép theo tim cach diéu
khién céc tham sb dé dao déng cta hinh tru cat
ngang dong gié la én dinh trong mot khodng bién
thién mong mudn cta van téc dong gio. Biéu nay cé
y nghia thuec tién trong thiét ké ki thuat.

Abstract: The object for parametric optimisation
is a 193,6-meter-height concrete cylinder chimney,
the parameter is described in [1]. The vibration of

m[ % +280% + 97X | = %pUZD{Yl (K)[l —e%

trong do:

Tham sbé két cAu m, D, ¢, &;

m - khéi luong quy ddi twong duong trén don vi
dai két cau;

D - dwong kinh hinh try;

£ - ty sb can két cdu, ¢ - tan sb dao dong cla
két cu.

Tham sb khi dong p, €, o, Y1, Yz, Ci:
p - mat dé khéng khi;

& -ty sb can khi déng;
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the chimney in the wind stream is described by the
equation:

X+ax2X+BX+kx—%Csin(wt+¢):0

The research question is to find the variation
algorithm of the parameters versus wind velocity, so
this equation will produce stability solution within a
range of given wind velocity. Based on a known
solution of the equation:

X’—ﬁ+2—v>k—ﬁx—6:0
X 9
Using equivalency, correlation between the two
equation parameters can be established. The
following discussion is about how to control these
parameters so the vibration of the circular section
against the stream will be stable with a desirable
wind speed. The findings can be applied in

engineering design.
1. Phwong trinh xuét phat

Phwong trinh xuét phat cé thé hinh thanh ti bai
toan dao déng cét ngang dong gié cda hinh tru co
mot dau cb dinh. Khi d6 phwong trinh chuyén dong
clia hinh try cét ngang dong gié c6 dang [1].

j%JrYz (K)%+%CL(K)sin(mt+¢) (1)

D £
K= T(’) , U - véan téc dong gié;

® - tn sb lwc kich dong, %: 27S;
S - sb Strouhal;

Y1, Y2, CL & la ham cla K, xac dinh qua sb liéu
quan tréc thwc nghiém.

Vé phai cta (1) 1a lwc khi déng do xody xuét
hién & mat khuét gié dbi dién véi mat dén gid voi
dong gié cé van téc U.

Chuyén vé phai cia phwong trinh (1) sang vé
trai va tinh gop cac sb hang déng dang, thanh lap
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dwoc phuong trinh.

X+ocxzx+[3x+kx—%Csin(wt+¢):0 2)
v&i cac hé sb cu thé nhu sau:

1 Ue
=——p—Y, (K
“ 2mpD 1()

1
=2tp——pUDY, (K
B=28p—- —pUDY, (K)
1
k=0? ——pU?%Y, (K
¢ 2mp 2( )

|
C= U°DC, (K
2mp L( )
Phwong trinh (2) goi la phwong trinh xuét phat.

Bai toan thuan, biét tham sé két ciu va tham sb
khi déng, tim phan (rng déng lwc cha vat thé hinh
tru chuyén déng cét ngang dong gié véi van téc U,
trong do c6 viéc tim van téc t¢i han U .

C6 nhiéu phuwong phéap tiép can dé giai quyét
bai toan thuan, dé la phwong phap cia W.S.
Rumman [2], phwong phap cla B.J. Vickery va cac
cbng s [3].

Bai toan nira ngwoc hay bai toan téi wu la biét
mot s6 tham sb, tim nhitng tham sb con lai d& dao
dong cat ngang dong gié cta hinh tru 1a 6n dinh
trong mot khoang bién thién mong muébn cha van
tbc dong gi6. Phuong phap tiép can dé giai quyét

4v 2v

-9

X =
4v3C,

Nghiém (7) c6 bién dd gidm theo thoi gian v&i
v < 0 va tang theo th&i gian véi v > 0.

Gia st phwong trinh (4) dwoc gidi véi diéu kién
dau.

x(t)|[:0:x0, X(t)|t:0:)'(0

T (7) tinh dwoc cac hang sb tich phan:

. .2
C, :—1{4v2 —6vﬁ+2"—g+9—"j 8)

v’ X, 4x; 2%,

C, >0, khi =<0, i[ﬁ— —ij

X, Xq 2%,

3[ %, c
<v<o| 2+ [-—
4\ x, 2%,

bai toan nlra ngwgc dwoc trinh bay trong bai bao
nay.

2. Pé xuit va tim nghiém cua phwong trinh
twong dwong

Phuwong trinh twong duong dé xuét cé dang:

<2 2
g X2V 3V s, )
X 3 9

v - vai trd nhw ty sb can;

o - vai trdo nhw cwong do cla lwe tac dung.
4v
—t

x=1ze3

Dung phép bién dbi:
Phép bién dbi nay dwa phuong trinh (4) vé
phwong trinh:

z? 9o

—— =0, 5
z 42 ®)

trong do: z’:%, z":d—zz, 3
dt dt?
Phwong trinh (5) c6 nghiém:
9
4v2C,
trong do:

n

7Z=—

[1+cos(\/CTr+yl)] voi C, >0 (6)

C,, v, - hang sb tich phan.

Tuwong (ng v&i nghiém (6), dwa vao phép bién
ddi nai trén, suy ra phwong trinh (4) c6 nghiém.

el {1 +cos(\/C71e_3[ +y1]] , Vi C, >0, (7)

(e

A2
Y, = —arcos{%—lj—\/ci1 (9)

Vi dau ciia hdng sb tich phan C4, quyét dinh
dang nghiém cla phwong trinh (4) nén dwa vao (8)
ta khao sat dau cta C.

Xem C, nhw tam thirc bac 2 cla v, két qua
khao sat dau dan dén:

(10)

Bao gid cling c6 thé chon dau clia ¢ dé théda man (10) véi dich chuyén ban dau cho bét ky khac khong.

Nhw vay béng cac chon déu cla & sao cho 2 < 0, thi phwong trinh (4) luén ludn c6 nghiém dang (7)

X0
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v&i van tbc ban dau cho béat ky, dich chuyén ban dau cho bat ky khac khéng.
3. Ap dung tiéu chuan twong dwong cho phwong trinh (2) va (4)

P= (xx2X+BX+kx—lein(wt+¢)
s 2
Ky hiéu:

Tiéu chuan twong duwong &p dung cho phuong trinh (2) va phwong trinh (4) 13y y twéng tir cac tiéu
chuan twong duwong dbi ngiu [4], [5] dwoc dién ta nhw sau:

S=((Q=P) +(P-2Q)") — min , (11)

T o,B.k,CA
trong dé toan tr:

T
o :%J.(.)dt, T - d6 dai l4y trung binh (12)
0

Cac tham sb a, B, k, C, A dwoc xac dinh tir diéu kién cuc tiéu cla dai lwong S.

2_2:<‘(Q—P)X2X+(P—m)x2x> 0

Z—E=<—(Q—P)X+(p_xQ)x> o

%:<‘(Q—P)X+(P—%Q)x>=o "
S_S ={(Q-P)sin(ot + )~ (P-2Q)sin (ot +¢)) =0

Z%Z((P—%Q)Q) -0

Thay biéu thirc ctia P va Q vao (13) ta dwoc hé phuong trinh dai s dé xac dinh cac tham sbé
a, B, k C, A.

a(2x*% )+ B (257 )+ k (2x°%) - C(sin (ot + §) x % )
2 2
—7\.<—XXS +2—Vx2)'(2 —SLXS)'( —GX2X> = <—x>'(3 +2—Vx2)'(2 —SLX%.( —GX2X>
3 9 3 9
o (2x7%) +B (2% ) + k(2x%) ~ C(sin (ot + )% )
Y —X—3+2—Vx2 —ﬁxx—cx = —X—3+2—Vx2 —ﬁxx—cx
x 3 9 x 3 9

o (2x°%) +B(2x%) + k(2x) ~ C(sin (ot + )x)
2 2 (14)
—7»<—X2 +2—VXX —SLX2 —GX> = <—X2 +2—VXX—8sz —GX>
3 9 3 9

—oc<2x2x sin (ot + ¢)> - B<2X sin (ot + ¢)> - k<2xsin(mt + ¢)> + C<sin2 (ot+ ¢)>

—X<—X—2sin(wt +0) +2?VXsin((ot +0) —%xsin(mt +¢)—osin(ot+ ¢)>
X

= —<—X—2sin(wt + ¢)+2?V>'(sin((ot +0) —%xsin(wt +¢)—osin(ot +¢)>
X
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o %2 2v. 8V X 2v. 8
o XX| ——+—X——X-0 [)+B(X| —+—X——X-0
x 3 9 x 3 9
) 2 22 2
+k( x —X—+2—VX—8LX—G -C lsin((:oter)) —X—+2—VX—8LX—G
x 3 9 2 x 3 9
.2 2 2
(]2 B 6] V=0
x 3 9

Dé giai hé (14) trwdc hét can tinh tich phan sé cac toan ti trung binh véi x, X 13y theo (7), sau d6 giai

hé phwong trinh (14) xac dinh dwoc a, B, k, C, A nhw hamcta v, c.

Khao sat quy luat thay dbi cia o, B, k, C, L theo hai tham sb6 v,c kho khan hon nhiéu theo tirng

tham sb doc 1ap. Vi vay can dwa phwong trinh (2) chiva hai tham sb v, ¢ vé& phwong trinh chira mét tham

s6v.
Muén vay dung phép bién déi: x = oy
Phwong trinh (2) khi d6 dwa vé phwong trinh:

Dwa vao (6), phwong trinh (16) c6 nghiém:

4v 2v
e’ [1+cos(\/ae 3 +y1]], voi C, >0,

YT 4v3C,

trong do:

Clz—iz(w 6V_+2y_g+ij
v Yo 4o 2y,

4 2
Y, = —arcos(—%—lj

Thay x tinh theo (15) vao (14) ta duoc:
o (23°57) 1525 +k{23°5) - S sinor+ 8)77)
2 2
—x<—yy3 20y -y y2y> : <—yy3 2y —%ySy—y2y>
OLGZ<2y2y2>+B<2y2>+k<2yy>—§<sin(cot+¢)y>

. 3 -3 2
y 2V.2 8V . . y 2v ) 8v . .
A ——+— —t—y ——yy—
< y 3 y 9 s Y> < y 3 y 9 Y-y

o2 <2y3}72>+[3<2y}7>+k<2y2>_%<Sin(wt+¢)y>

-y +2_V '_ﬁ — '2+2_V '_ﬁ 2 _
-y 3yy 9}’ Yy -y 3}’}’ 9}’ Yy

ac’ <2y2y31n(wt + ¢)> + B<2§Isin(wt + ¢)> + k<2ysin(wt + ¢)> —%<sin(mt + ¢)2>

—k<—y—2sin((ot + ¢)+%ysin(wt + d))—%ysin(mt +¢)—sin (ot + ¢)> =
y

<_5/_2$in(wt +0) +2?Vysin(wt +¢) —%ysin(mt +¢)—sin(ot + ¢)>
y

(15)

(16)
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.2 2 -2 2
ao? (v ~L+ 2y By i hep(y - L+ 2y -y}
y 3 9 y 3 9

2 2v 8v? ?
YU AT )
y 3 9

Gidi hé phuwong trinh (19), xac dinh dwoc a,, By, kg, C;, &, nhwham clia v, trong dé:

C

2
a,=ac”, B, =B, k, =k, Cy:g, Ay =M

Tw (20) suy ra:
aY
(12?, BZBy, kzky, CZGCy, }\‘:}\‘y

Cong thire (21) cho thdy cac hé sé B, k, A chi
phu thuéc vao v, cac hé sb a, C phu thuéc vao v
va phu thudéc vao o qua hé so ty 1é. Nhw vay viéc
khado sat quy luat thay ddi cia a, B, k, C, A vao
v, ¢ da thuan lgi hon. Trwdc hét khao sat quy luat
thay déi clia a,, B,, k,, C,, A, phu thuéc vao
v, sau d6 qua hé sb ty 1&é nhw cong thirc (21) dé
khao sat quy luat thay déi ctia o, C vao v, .

(21)
4. Xac dinh cac hé s6 va nghiém twong trng
4.1 Xdc dinh cédc hé sé

Dé giai phwong trinh (19) dAu tién tinh tich phan
sb cac toan ti trung binh vé&i y, v 14y theo (17) va
voi T=1, o=1, $=1.2,sau d6 gidi phwong trinh
(19) xac dinh cac hé s phu thudc v .

Viéc tinh tich phan sé va giai phwong trinh (19)
cé sy hd tro cla chwong trinh Mathematica 7.0.

Bang 1. Két qué xac dinh hé sé phu thuéc v

\% ay By ky Cy A
-0.17 -0.00119 0.022809 0.071098 0.069004 1
-0.1585 -0.00114 0.028233 0.073795 0.083205 1
-0.13 -0.001 0.039326 0.079469 0.11829 1
-0.11 -0.00089 0.045438 0.082648 0.141658 1
-0.09 -0.00078 0.050395 0.08521 0.162985 1
-0.07 -0.00066 0.054347 0.087192 0.181489 1
-0.05 -0.00053 0.05742 0.088627 0.196489 1
-0.03 -0.00041 0.059726 0.089539 0.207426 1
-0.01 -0.00028 0.061369 0.08995 0.213873 1
0.01 -0.00016 0.062452 0.089872 0.215547 1
0.03 -3.3E-05 0.063072 0.08931 0.212326 1
0.0354 4.56*107 0.063174 0.089076 0.210618 1
0.05 8.85*10° 0.063333 0.088264 0.204252 1
0.07 0.000206 0.063338 0.086723 0.191543 1
0.09 0.000318 0.063198 0.084668 0.174592 1
0.11 0.000424 0.063028 0.082073 0.153972 1
0.13 0.000523 0.062956 0.078903 0.130426 1
0.15 0.000613 0.063126 0.075116 0.104862 1
0.17 0.000693 0.06371 0.070663 0.078341 1
0.19 0.000761 0.064927 0.065487 0.052057 1
0.21 0.000814 0.067083 0.059528 0.027326 1
0.23 0.000847 0.070658 0.05272 0.005551 1

Tap chi KHCN Xay dung - sé 3/2018




KET CAU - CONG NGHE XAY DUNG

\% ay By ky Cy ky
0.25 0.000853 0.076516 0.044994 -0.01179 1
0.27 0.000813 0.086497 0.036279 -0.02317 1
0.29 0.000678 0.105583 0.026505 -0.02706 1
0.31 0.000243 0.154303 0.015599 -0.02192 1

0.31474 3.068*10° 0.179451 0.012840 -0.019208 1
0.34828 0.003521 -0.16446 -0.00868 0.01853 1

4.2 Nghiém twong trng

C6 thé biéu dién nghiém twong (rng véi cac két qua tinh cac bd sb liét ké trong bang 1, song db thi biéu
dién kha twong tw nhau, nén chi dan ra mwdi mét trudng hop, (ng voi ¢ =1.

- Trwdng hop 1: v=-0.17,
=-0.00119, B=0.022809, k=0.071098, C =0.069004

10 /\ /\
2
5
ts.
10 20 0 40 50
5
10 2

Hinh 1a. Djch chuyén x gidi ttr phuong trinh (2)
- Trwdng hgp 2: v=-0.1585,

o =-0.001 14, B =0.028233, k=0.073795, C = 0.083205

NN
)V VY

Hinh 2a. Djch chuyén x giéi ttr phuong trinh (2)
- Trwdng hop 3: v=-0.13
a =-0.001, B =0.039326, k=0.079469, C =0.11829

10 \7 30 v 50

Hinh 1b. Van téc x gidi ttr phuong trinh (2)

VAN
s

Hinh 2b. Véan téc x gidi tir phuong trinh (2)

o

w

@

©

yvVY

Hinh 3b. Véan téc x gidi tir phuong trinh (2)

@

Hinh 3a. Dich chuyén x gidi tir phuong trinh (2)
- Trwdng hgp 4: v=-0.01
o =-0.00028, B=0.061369, k=0.08995, C=0.213873
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w

@

/ 10 v 30 W 50 o

Hinh 4a. Djch chuyén x gidi ttr phuong trinh (2)
- Trwdng hgp 5: v=0.01
o =-0. 00016 B =0.062452, k=0.089872, C =0.215547

/\ [\ A
/ VARG

Hinh 5a. Djch chuyén x gidi ttr phuong trinh (2)
- Trwdng hop 6: v=0.0354
o =4.56 *10_7, B =0.063174, k=0.089076, C =0.210618

AW
s/vv

Hinh 6a. Djch chuyén x gidi ttr phuong trinh (2)
- Truwdng hop 7: v=0.23
o =0.000847, B=0.070658, k=0.05272, C =0.005551

10

w

w

5

ts|
20 40 8 100

10

Hinh 7a. Djch chuyén x giéi ttr phuong trinh (2)
- Trwdng hgp 8: v=0.25
a=0. 000853 B 0.076516, k=0.044994, C =-0.01179

/\ N "

s,
80 100

10

Hinh 8a. Djch chuyén x gidi ttr phuong trinh (2)
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1 2 30V/ 50 \/20
1

2

Hinh 4b. Véan téc x gidi tir phuong trinh (2)

/\ /\ i
]\] 30 \/ 50 \/20
1

Hinh 5b. Véan téc x gidi tir phuong trinh (2)

/\ /\ i
1\] 30 40, 50 \/20
1

Hinh 6b. Véan téc x gidi tir phuong trinh (2)

s,
40 60 100

05

1.0

Hinh 7b. Véan téc x gidi tir phuong trinh (2)

i
15
10
05

\/{ =" 0

05

Hinh 8b. Van téc X gidi tir phuong trinh (2)
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- Trwdng hop 9: v=0.31
o =0.000243, B =0.154303, k=0.015599, C =-0.02192

xdhlsl
0.6

N L

2 40 60 80 100 05

2
04

4 03
6 02

0.1
8

Hinh 9a. Djch chuyén x gidi tir phuong trinh (2) Hinh 9b. Vin téc X gidi tir phuong trinh (2)
- Trwdng hgp 10: v=0.31474
a.=3.068%107°, B=0.179451, k=0.012840, C = -0.019208

xdhlsl
05

tsl
10 20 40 50 60

04
2

" 03

6

8 0.1

10 10 20 30 E R i
Hinh 10a. Dich chuyén x giai ttr phuwong trinh (2) Hinh 10b. Vén téc X gidi tir phuong trinh (2)
- Trwdng hop 11: v=0.34828
o =0.003521, B =-0.16446, k=—0.00868, C=0.01853
10 10 20 30 20 50 o =
12 0.05
14 0.10
16 0.15
020
18
025
10 20 30 40 50 o 030
Hinh 11a. Djch chuyén x giéi tir phwong trinh (2) Hinh 11b. Vén téc X gidi tir phuong trinh (2)

4.3 Nhén xét
a. Trang thai toi han

- Trang thai téi han thi» nhat v = -0.1585, & trang thai nay phwong trinh (2) c6 nghiém tuan hoan (hinh
2a, 2b).
voi o, =-0.00114, B, =0.028233, k,= 0.073795, C, =0.083205, =1, ¢=1.2 (22)
trong d6 & trang thai gi¢i han thir nhat ky hiéu a, =0 ,B, =B .k, =k, ,C, =C,.

Trang thai téi han thé» hai v =0.31474 , & trang thai nay phwong trinh (2) ¢6 nghiém tat dan dang e-mi
(hinh 10a, 10b).
vOi a, =3.06881%107°, B, = 0.179451 ,k, =0.0128401 ,C, =—0.0192084, o =1, ¢ =1.2 (23)
trong dé & trang thai gi¢i han thir hai ky hiéu oL, =0y ,By =, ,ky =k, ,Cy =C,.
b. Mién én dinh nghiém

Trong mién —0.1585<v <0.31474 (bang 1), nghiém giai trwc tiép t phwong trinh (2) 1a nghiém dao
dong tat dan, nghiém 6n dinh (hinh 2a, 2b - 10a, 10b).

Ngoai mién 4n dinh, trwong hop v=-0.17 va v=0.34828, nghiém khéng 6n dinh (hinh 1a, 1b; 11a,
11b).

10 Tap chi KHCN Xay dung - sé 3/2018
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5. Téi wu tham sb
Phwong trinh (3) viét cho trudrng hop t&i han thi nhat va the hai ta dwoc.

Trwong hop téi han the nhat; Trwong hop téi han tha hai:

1 Ule 1 UfSe
a, =2—p 5 LY, (K), a, :Tp%le (K),
B, 2&¢——pU“DYu (K), B, 2&w——pU“DY12 (K),
2m 2m (24)

k, = (P2 _EPUTrzYn (K), k, = (P2 _EPUEQYE (K),

C, =ﬁpU§‘”DcLl (K). C, =ﬁpU§r2DCL2 (K).
trong dé: tham s6 khi ddng cé mét chi s6 dwai thi chi s6 dwdi chi trang thai gidi han, tham sb khi ddng c6 hai
chi s6 dwéi thi chi s6 dwéi thir hai chi trang thai gi¢i han.

Hé phwong trinh (24) gébm 8 phuong trinh, chira 15 tham sb. Vi vay can cho 7 tham sé déu vao, dé tim 8
tham s0 dau ra con lai.
Vi du vé cach ti wu tham sb.

Déi twong xem xét t6i wu la mét bng khai hinh try bang bé téng cét thép cao 193,6m.

Tham sb dau vao cho dwa theo [1].

C,, =0.14 theo [1, p.350, p.403], C,, =0.14
C, =-0.143 theo [1, p.353], C,, =0.143
Y, =0 theo [1, p.208], Y,, =0
g, =—0.0043 theo [1, p.354], &, =—0.0043 (25)
p=1.25kg/m’ theo [1, p.344], p=1.25 kg/m’
2 _2372.912756  theo [1, p.346], E _ 41000 _ 5555 55
D 17.63
£=10.02, theo [1, p.349], &- 0.02
Dwa vao (24), (25) tim duwoc:
po = [2Gm
pC, D
U<2:r — _2C2 E
pC, D
¢ =Jk, suy ra ti didu kién Y, =0.
—£
D= _2(2<:(P_Bz)’
o,
Y. = 2m ((Pz _k ) (26)
22 pUcrz 2
Uc,r
Y, Ll 2
n= C, ——(289-B))
-UsC
Y, =—>"2 (28 -B,)
G,
2mDa,
g = cr
pUT Y,

Thay gia tri cac tham sé cho tai (22), (23) vao cac cong thirc vira thiét 1ap, trong d6 co6 ca két qua tinh ti
buéc trwde thay vao bwéce sau ta dwoc:
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UT =47.502 m/s
U =22.5828 m/s

D =15.3694 m
m=36470.4 kg/m

¢=0.271652 rad/s
Y,, =6.9889

Y, =-138807
Y,, =-28.3201
g, = 15.506

Tinh hop ly cla két qua:

- Khoi lvong quy dbi trén mét dai m, duong
kinh 6ng khoi D, ty so gén I§hi QC)ng ¢ tim duoc 5’7
trén la phu hop véi nhieu két cau ong khéi thuc te,
phu hop v&i so liéu ve két cau ong khdi trong tai liéu
da dan [1, p.353];

- Tan s0 dao dong riéng ¢ tim duoc trong vi du
nay qé khac biét nhat dinh v&i tan s6 dao dong riéng
cga ong khdi trong tai liéu [1, p.353], d6 la tham so6
can toi wu trong bai toan nay;

- Con mét kha nang téi wu niva la ding tham s6
o khi thay két qua dau ra chwa hop ly, trong bai
bao nay chwa dung dén kha nang toi wu cda tham
sO o, moi bién ludn déu lam v&i o=1.

6. Bai toan nira ngwoc

Bai toan nlra ngwoc hay bai toan téi wu 13 bai
toan cho mot sé tham sd, tim nhirng tham sb con lai
dé dao dong cat ngang dong gi6 cla hinh try la 6n
dinh trong mét khoang bién thién mong mubn cla
van tbc dong gié.

C6 thé néu mét sbé budc trong viéc 1ap va giai
bai toan nlra nguoc.

Buwdc 1: Dé xuét phuong trinh twong dwong va
tim nghiém ddng cla phwong trinh twong dwong,
xem muc 2. Néu phuong trinh xuét phat 1a phuwong
trinh phi tuyén, thi phwong trinh twong duwong dé
xuét cling can |a phwong trinh phi tuyén.

Buwéc 2: Ap dung tiéu chuan twong duwong cho
phwong trinh xuédt phat va phuwong trinh twong
duwong, thiét lap phuong trinh xac dinh hé sb cla
phwong trinh xuét phat (muc 3).

Buwdc 3: Xac dinh cac hé sb va nghiém twong
(rng cla phwong trinh xuét phat (muc 4).

Buwdc 4: T6i wu tham sd, cho mot sb tham sé,
xem (25), tim nhirng tham sb con lai, xem (26).

Cho tham sb dau vao phai phu hop véi két cau,
phu hop véi sb liéu quan tréc thuc nghiém, phi hop
v6i muc dich téi wu. Tim tham sé dau ra dwa vao
phuwong trinh (24) thiét 1ap trong cac trwéng hop téi
han

12

sovoi [1,p.353], Uy =29.16 m/s
so voi [1, p.353], D=17.63
so voi [1, p.353], m =41000 kg/m
so voi [1, p.353], n=0.364 Hz (27)

sovai [1,p.354], Y}, :0’51(2/193'6)1A67m

7. Két luan

- Bé xuét va tim dwoc nghiém ctia phuong trinh
twong dwong phi tuyén;

- Dé xuét cach 1ap va giai bai toan nlra nguorc;

- Kién nghi quy trinh t6i wu tham s6 dé dao dong
clia hinh tru cat ngang dong gio la on dinh trong mot
khoang bién thién mong muon clia van toc dong gio;

~ - Tim duoc mién 6n dinh cta hinh tru dao dong
cat ngang dong gid, tim dwgc hai van téc téi han.
Trong mién 6n dinh tim dwoc phé(] tng dong luc
dwéi dang twdng minh biéu dién bang d6 thi (hinh
2b,2d - 10b,10d), ngoai mién én dinh tim duwoc phan
tng dong Iwc dudi dang twdng mimh biéu dién
bang d6 thi (hinh 1b,1d ; 11b,11d);

- C6 co s& dé két luan: ong khoi co cac tham so
ket cau va tham so6 khi dong nhw chi ra & (25), (27),
thi 6ng khéi khong mat on dinh khi déng trong mién
bién thién 22.5828 m/s<U <47.502 m/s.
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