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TOM TAT

Phuong phap tri riéng phirc 1a mét trong cic phuong phéap duoc sir dung phén tich mat dn
dinh flutter cia két cau chiu tac dung cia cic lyc khi ddng. Trong bai bio nay, 4p dung phuong
phép tri riéng phirc xdy dung thujt toan va chuong trinh tinh tan s6 flutter va vin téc flutter cia
cau dim chiu tac dung cia gio, sir dung phin mém MATLAB. Téc dung cua gi6 lén cau Vam
Céng, mét cdy chu l6n di kjen xay dymg tai Viét Nam, duoc nghién ciru trén quan diém 6n dinh
flutter véi cac chuyén vi uén va chuyén vj xofn.

Tir khéa. mét én dinh flutter, phuong phap tri riéng phirc, md phéng s6, dao déng cia ciu.
1. MO PAU

Cic anh huémg ciia tai trong gié 1én cac cong trinh cu khau dd 16m, pha cao Iang, lhap vo
tuyén truyén hinh ngly cang dugc quan tim nghién ciru. O Vit Nam cac nghién ciru vé tic
dung cuia gi6 1én cong trinh con it. Trén thé gidi sau sy sup dé cua ciu Tacoma Narow tai My
vao nam 1940 do mét én dinh flutter, hién twong khi dong hoc va khi dan h0| da duge quan tAm
oghién ciru nhiéu hon. Dac biét, mit 6n dinh flutter (hay con dugc goi ta mat 4n dinh uén xoén
do luc khi dong) dugc quan tim nghién ciu déi v cac cdu ddy vang, day von§ khau dg 6.
Mét én dioh flutter 12 mt trong nhimg lo ngai chinh khi thiét ké va xay dymg cau c6 khau d
l6m. Khic véi dao dong cong trinh gy ra bdi dong dal ,trong bai todn dao dong cong trinh gy ra
boi tal trong gio, phai xét dén sur tuong tac giira két cau va ngoai hrc.

Trong hai thap ki cudi ciia thé ki 20, rat nhiéu cau ddy ving va chu diy vong khau do lén da
duge xiy dyng thanh cong trén thé gidi. Céc ciy cAu véi chicu dai _nhip siéu 1én vai két chu
thanh manh s€ 1a xu huéng chinh cua cac nghién clru va su phat trién cua ky lhual ciu dutmg
trong céc thap ki t6i. Tuy nhién cic két cau cang dai, cang manh s& déi dién véi rit nhleu kho
khin, déc bxet 1a céc téc dung dong Iuc hoc, d6ng a4t va chc umg xur khf déng. Thuc té chi ra rd
rang 1 céc cau ¢6 chiéu dai nhip 16n rdt nhay cam vé1 cac anh hudmg khi dong va dao dong gay
ra boi gio.

Trong nhimg nam gan day, mét 56 lugng lu'n cac cAu day ving da duge xay dung tai Viét
Nam (cdu My Thun, cau Binh, cau Bai Chay, cau Can Tho, cau bic qua song Han, cau Phu My,



Nquyén Van Khang, Tran Ngoc An

céu Cao Linh, chu Rach Midu, ...). Nhiéu cdu méi dang chuin bj xay dung nhu ciu Nhat Tan,
chu Vam Céng,... Viét Nam la mjt dat nuge chiu anh hudng n}ueu cua gio va bio. Do d¢ vige
nghién ciru mat én dinh flutter cva cau day nhip 16m 1a bai toén cin phm quan tam nghién ciru.

Trong khoang hon hai muoi nam tro lai day viéc nghién clru vé dao déng cua cong trinh
dudi tac dung cua gio da co nhiéu tién bd. Trong linh vyc pghién ciru anh huong cia hre khi
déng 1&n cong trinh viéc xéc dinh cic héng s6 flutter 13 rit quan trong. Cac phuong phap thi
nghiém trong ham glo va ky thuat dong luc hoc chat Idng tinh toan la cac hudng nghién ciru
chinh vé xac dinh cac hang so flutter va khang gié cho cong trinh.

Dé xac djnh van téc flutter cia cau, c6 hai phuong phap giar tich hay ding: phu(mg phép tq
riéng phic (1, 2] va phuong phdp bude (step-by-step) [3- -8]. Bai bdo ndy trinh bay viéc ap dung
phuong phap tri riéng phirc [1, 2] dé tinh todn sy mat 6n dinh flutter cda clu day ving c6 chleu
dai nhjp tén. Pé minh hoa thujt toan da tién hanb tinh toan van tde flutter cua cau Vam Cong
mét cau day ving sé duge xdy dyng tai Viét Nam.

2. THUAT TOAN TRI RIENG PHUC TiNH TOAN TAN SO FLUTTER HE DAO PONG
UON XOAN 2 BAC TU DO

Cac phuong trinh dao dong udn xofn ciia md hinh 2 béc tw do c6 thé dwoc viét nhur sau [1,
2] (hinh 1)

mh(1)+c,h(r)+ k(1) = L, )
18(t)+c o)+ k(1) = M, 1))

trong d6: h 1a chuyén viubn, & la chuyén vi xoin, m,c,,k, lan hrot la khéi luong, hé 6 can
va d§ cimg tuong mg véi chuyén vi ubn. 1 VCorky Jan lugt 13 momen quan tinh khéi, hé sb can

va d6 cfmg tuong img véi chuyén vi xoén, L,, M, 1a lyc nang va momen xoén khi dong.

Céc thanh phan lyc khi déng L,, M, cb thé duge xic dinh théng qua ham tuin hoan
Theodorsen hogc c4c tham s flutter cia Scanlan theo mién tin sb [1, 2]. Cac Juc khi dong bleu
dién theo tac gi4 Scanlan c6 thé duge ap dung vai cac phuong trinh flutter cho c4c dang mat cit

ngang khac nhau nh& vao cic tham s6 flutter dugc xéc dinh bing thyc nghiém. Theo Scanlan
(1], cAc thanh phén lyc khi ddng tac dung lén mét don vj chidu dai cua dim co dang nhur sau:

1 . : . ; . .
L, = EpUZB[KHl (K)£+KH2(K)%+1<2H,(1<)a+KZH,(K)ﬂ 3)

1 Lo h . Ba . .o h
Ma=EPU232[K/41(K)U+KA,(K)7+K1A3(K)a+KZA4(K)E} )
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Phén tich mat 8n djnh flutter cua dam cau bang phurong phap t néng phivc

Hinh 1. MG hinh tinh toan.

Trong d6 ta dua vao khdi niém tan sé thu gon K xac dinh bai cong thire

Bw
K=— 5
U ®

trong d6: B la chiéu ngang cia dim, @ Ja tin s6 vong. Nghiém hé phuong trinh (1), (2) dugc
tim dudi dang

h=hye; hyeC 6)

a=aqa e oeC (7

Viéc x4c dinh tAn 58 pbuc W= +i@, cho ta biét tinh chét dao dong cia hé. Dao dong

cta ddm la tat dan khi @, >0 hodc phat tan khi @, < 0. Trong trudng hep @ la mét s6 thuc

(purely real), nghia la @, =0, @= @, dao dfng cua dim sé 12 dao ddng diéu hoa va tan sb ,
dugc goi 12 tin sb flutter 16i han. Van toc flutter tGi han khi d6 dugc tinh theo cong thirc [1, 2]

Ba,
U,=—+ 8
=g ®)

ua trinh tim tAn sé flutter téi han va vén tée flutter 161 han duoc thyc hign nhu sau. Truéce
hét thé cac cong thic lyc khi déng (3), (4) vao hé phuong trinh dao déng (1), (2) ta thu dugc

. . 1 o h . . Ba . .o h
m[h+2{hmhh+wfh]=§puzB{KH,(K)U+KHZ(K)7+K’H,(A)a+1<’f/4(1<)§]
)
1[a+2 wamza]:lpuzsz KA'(K)£+KA;(K)B—d+KZA'(K)G*'KZA'(K)E
LA ) U U ’ ]
(10)
véi
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Thay (6), (7) vao phuong trinh (9) ta dugc

. [ Vhyiw . Boyiw hy
m(—wz+2{hwh1w+a)f)ho=EpUZB[KH, U +KH, L°/ +K*H,a, +K*H, 3
()
Tir d6 suy ra

. 1 . iw -1
l:m(—w; +2[ha)hxw+wf)—EpUZB[KH, 'U+KZH“ Eﬂho

—%pulg[m;%wdmja‘, =0

Nhin hai vé phuong trinh trén véi ——— v dit 7, =y X =2 chi y ring
B w pB ,
K =ﬂ,ta nhén dugc
U
2y, -1+i2§hi+i2 —(iHy + H) |~ (i Hy + H}) B, =0 (12)
X X
Thay (6), (7) vao phuong trinh (10) ta duge
(0,0 +2{ o, 0+ ey, ) = pU BZ[KA h“(;w+KA B‘Z"/'w+K Aay+K Aqﬁ]
a3
Tir phuong trinh trén suy ra
1 . iw
-—pU’B*| KA —+K*
T LT
1 . Bi .
[I(—a}+2§awaiw+w§]—5pUQBl[KA1m7m+KZA3]]aD=
Nhan hai vé s 2 . I
han hai vé phuong trinh trén véi P vadat y, = pB“ Yo= @, —=, ta duge
(i) + A )by +) 27, | 1402 Lo\ (it + 4) |y =0
|+ AV +| 27 +'§*+x2 htA) o = (14)
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Phan tich mét 8n dinh flutter cia dam chu bdng phuong phép trj riéng phire

Hé phuong trinh (12) va (14) 14 mdt hé hai phuong trinh dai sé tuyén tinh thudn nhat véi
cac an h, va a. P& hé phuong trinh dai s6 tuyén tinh (12) va (14) c6 nghiém khong tim
thudng (dao dong ubn va dao déng xodin c6 bién 6 khic khong) thi dinh thirc ma trén hé s& phai
triét tiéu

D e e
2}/"[—1+12{,,7+?J—(1H, +H,) iH +H,
p =0 (15)
—(id + 4;) 2y,[—l+i2{h%+7‘;]—(m;+4;)

Khai trién dinh thirc trén ta nhan dugce hé thic sau

47,7, —4%’?’—:‘8%{”7“%&%4 +2¥,4, —4—7:’\",};’ +4—7'";"7‘2’ +i8—7"'}:’\£“7”

_i Yurly _2 771!/;1] —i8 Yuls¥) +i8 7m7/{h75; ~16 7myl{hzé‘a7w +4 Vnos s _i4 Yuls s
X? X X X X X X
) . H' vV H e e e S VRHD v YuH,
+127,H,—:27’7;#+4%—H,A,+1H,A,+27,HA—2%—14—’X—‘
i H Ay + H A, + HyA —iHy A —i H 4/ — H A, =0
(16)

Téch phuong trinh (16) thanh hai phén thyc va 4o, ta dugc hai phirong trinh riéng biét. Phin
thyc cua phuong trinh (16) c6 dang

(477, +20,Ho+ 27, Ao (HLA, = H Ay H A HLA) [ (47,07 47,8,

. ! 1 1
HA17) =470, =161, 1,608 Vo = 20T = 20 A )7 + O 047,005 =0

X
4
Nhan hai vé phuong trinh trén vén va dat
mil
Rozrfm R =0
oo,
=—1-y -4, Ly, - H, -—— A4
R, 7; $ilalu 2y, 4 27, ;)

. 1.
RJ:{G'—&HI O —4
7, Y

m t

| L N P
R,=1+;H‘+;A,+W(H4A3—H,A1—H3A,,+H2Al)

m 1 mly
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ta thu duge phuong trinh dai s6 phi tuyén
RX'+RX*+RX'+RX+R,=0 17)
Phén 4o ctia phuong trinh (16) c6 dang
(29,80} + 27,45 +(H iy + H A~ H A -H4)]

. ol
+(=87,807, =817 Lutu =40 i =476 )

+(-27,2H; - 27,4, );+(87m7,§h72+87m7,§a7m)%=0

Nhan hai vé phuong trinh trén véi va dit
mll
Io=24’h72+2{ Yo
7
h=- |_—A'z
2 2y
Yo o7t 1.
]Z=_2§h_2§a7m_é‘a,‘_Hd—gh7AJ
Vm Y
1 . 1 .. .« « ..
IJ:‘H;+7A2+—(H4A1+H1A3_H1AI_HzAA)

27, 2y, 47,7
ta thu dugc phuong trinh dai s6 phi tuyén
LX +LX + X +1,=0 (18)

Céc nghi¢m cua cac h¢ (17), (18) duoc ky higu 1n luot la X, va X,. Nghiém chung diu
tién cia hé hai phuong trinh nay twong g véi thn s6 ma tai 6 hign tugng ﬂuner Xy ra. D\ra

trén cac cong thuc trén, ching tbi da x&y dyng mét phén mém xéc dinh tin sé flutter ciia dam
chu trong méi truong Matlab.

3. PHAN TiCH MAT ON PINH FLUTTER CUA CAU VAM CONG

Theo tai ligu {10], cAu Vam Céng (hinh 2) du kién duge xdy dyng cach ben pha Vam
Céng hlen huu khoang 1km vé phia ha luy, thudc phuong Théi Thuan, quin Thét Nét, TP
HCM, ndi tuyén quéc 16 80 tir L Té di Rach Soi (Kién Giang) véi quéc 16 54 thude tinh Béng
Thap. Chu dai khoang 2,9 km, bén lan xe co giéi, hai lan xe thé so, tbng vén diu tr trén 200
trigu USD.
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Phén tich mét én dinh flutter cia dém cAu bing phuong phap tr néng phirc

Hinh 2 Hioh dnh ciu Vam Céng.

Pé tinh toan vén téc flutter cia cdu déay vang Vam Céng, chiing tai sir dyng céc tham s6
hinh hoc va cac hing s6 vat hiéu cia ddm cu theo tai ligu [10]:

m=27.67x10*kg/m, 1= 1905x10° kgm® / m, /, =0.2359Hz, f, =0.5067Hz,

8,=0.0377, 6,=0.0377 ,B=258m,p=1.25kg/ m*.

T d6 thi ctia cac 4, H, trong tay ligu [10] ta c6 thé thiét 14p bang céc tham sd flutter phy
thudc vao U/ fB (bing 1). Tir d6 d& dang c6 cic bidu dd cic tham s khi dong cia chu Vam
Céng (hinh 3).

Chi y riing cdng thitc luc khi dong cia chu Vam Cdng trong [10] ¢6 dang

1 . h . Ba . Lo h
L, =EpUZB|:KH, (K)U’+ KHZ(K)7+ K’H,(K)a+K1H4(K)E} (19)
M =lpU’B KA'(K)i+KA;(K)E+KZA'(K)0:+KZA'(K)£ (20)
2 7] U i B

Do d6, dé ¢ thé &p dung cong thir (4) khi tinh ta phai chia cic 4, cho B.

Tix nghiém cia cdc phuong trinh thyc bac bén (17) va phuong trinh do bac ba (18), ta ¢6
thé bidu dién cac gi4 tri cia U/ fB dudi dang bang nhu bing 1.

Badng 1. Céc tham s flutter cita chu Vam Céng.

U/l B 0 0,843 2,167 3,414 4,897 6,082 7,548 8,781
A 0 0,619 1,246 2,626 2,734 2,769 3,441 3,798

U/fB | 10,146 | 11,414 | 12,778 | 14,155 | 15420 | 16,800 | 17,955 19,335
a 4,386 4,923 5318 5914 6,397 7,059 7,492 8,167
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UlfB | 20566 | 21,767 23,143 24,630
A 8,444 | 9,298 9,845 10,5
28] 0 0,941 2316 | 3,595 4,969 6207 | 1,572 8,873
a4 0 0,144 | 0,746 | -0,702 | 0,726 2,108 | 2,528 2,309
U/fB | 11,487 | 14,062 | 15421 | 18,027 | 19273 | 20,761 | 22,067 | 23,390
4 3,236 | 3383 3,898 | 4434 4372 3,983 | 3,749 3,267
UIfB | 24653
4 2,713
Ul m 0 0,954 2,232 3,500 4960 | 6312 | 7,623 8,905
A 0 0,337 0,787 | 3,720 5,367 7,524 | 10262 | 13,503
UrB | 10226 | 11,514 | 12,782 | 14,110 | 15451 | 16,658 | 17,933 | 19,169
4 17,750 | 21,791 | 26,732 | 32352 | 39,049 | 44,929 | 51,144 | 59,637
U/l B | 20638 | 21,791 | 23,163
4 69,651 | 78,541 | 90,643
Ul B 0 0971 1,973 3,553 4940 | 6266 | 8806 10,226
4 0 0,044 | 0,025 | -0,535 | -1,066 | -1,165 | -1,110 | -1,074
U/fB | 11,530 | 12,907 | 14,054 | 15425 | 16,677 | 18,021 | 19,220 | 20,592
4 21,051 | -0989 | -0,935 | -0,900 | -1,014 | -1079 | -0.880 | -0911
U/IfB | 21,822 | 23,163 | 24,392
A, 0,709 | 0593 | 0,535
U/ /B 0 0,904 2,292 3,463 4,786 6,165 | 7,510 8,789
H| 0 0116 | -1,599 | -1,872 | 4,714 | -7,676 | -10,223 | -12,647
U/fB | 10,136 | 11,454 | 14059 | 15419 | 16,655 | 17,964 | 19,268 | 20,631
H; | 15035 | -18475 | 24479 | 27,124 | -30,747 | -34,372 | -37,259 | -40,469
U/ B | 21917 | 23,162 25
H; | 43652 | 46,730 | -51,708
Ul /B 0 1,014 2,297 3,575 4,844 6353 | 7,732 9,109
H, 0 2,100 | -2,328 | -4770 | -0240 | 3,138 | 5,567 8,503
U//B | 11,321 | 12928 | 14235 | 15618 | 16,962 | 18,228 | 19,469 | 20,762
H; 17,411 | 24,207 | 29,787 | 38,670 | 45934 | 54,032 | 64,004 | 72,280
U/fB | 22,019 | 23340 25
H, 83,086 | 92,108 | 103,877
urm 0 2,005 3,772 4,923 6,454 8,842 | 10,296 | 12,792




Phén tich mét én djnh flutter ctia ddm céu bdng phuong phdp tr riéng phirc

H; 0 0,526 4,946 | -11,175 | -25419 | 41,725 | -63,022 | -101,908
U/fB | 15369 | 18,048 | 19428 | 20,752 | 22,09 | 23,290 25
Hy | -158,565 | 227,931 [271,947 | -317,519 | -363,847 |413,634 | 486,916
Ul fB 0 0,986 2,375 3,736 5,378 7,79 10,086 11,705
H, 0 0,293 | -1,173 | 2,575 | 4806 | -6,134 | -7,571 -8,657
U//B | 13,045 | 14457 | 15674 | 16,747 | 18,044 | 19331 | 20,829 | 22,132
H, 9,496 | -10,513 | -11,171 | -11,864 | -13,608 | -13,946 | -15,484 | -15823
U/fB | 23442 | 24,506
H, -16,287 | -17,227
10 4
< <2
o
5 10 15 20 25 0 5 10 15 20 25
uiB uis
100
N
& 50 0.5
-
0 5 10 15 20 25
5 10 B 15 20 25 ue
100"
-20f
o ™ 50
40
o
-6 0 5 10 15 20 25
5 10 B 15 20 25 e
-5
1”200 ‘T 10
400 -1
10 15 20 25
0 5 10 s 15 20 25 uiiB

Hinh 3. Biéu d6 chc tham sb khi déng (A,, H,i= 1,2,3,4) ciia cau Vam Cong.
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Bang 2 Nghigm cdc phuong trinh thyc va o theo U / fB trong inrémg hop mat cit chu Vam Céng.

U/ /B X, X,
0 | -2,1480 | -1,000 | 2,1480 | 1,0000 - 14656 | 14656
|| -2,1460 | -1,0022 | 2,1461 | 1,0022 | -13,9850 | -1,3454 | 1,5743
2 | 20438 | -1,0071 | 2,1445 | 10069 | -2,6932 | -0,7529 | 17799
3| 21334 | 10139 | 21344 | 10137 | 22,4646 | 0,587 | 18327
4| 21234 | -1,0228 | 2,1250 | 10224 | 23776 | -03711 | 19611
5 -2,1156 | -1,0341 2,1183 1,0334 -2,3515 -0,2260 2,0804
6 | 2,1055 | -1,0414 | 2,1092 | 1,0405 | -2,3423 | 0,1620 | 2,1413
7 | 2,0032 | -1,0464 | 2,0980 | 1,0452 | -23209 | -0,1285 | 2,1620
8 | -2,0793 | -1,0515 | 2,0851 | 1,0501 | -2,2871 | -0,1065 | 2,1595
9 | -2,0639 | -1,0573 | 2,0708 | 1,0555 | -2,2557 | -0,0910 | 2,1506
10 | -2,0445 | -1,0633 | 2,0523 | 1,0612 | -2,2555 | -0,0801 | 2,1621
11| 2,0047 | -1,0000 | 2,0339 | 10674 | -2,2461 | -0,0686 | 2,1668
12 | -2,0033 | -1,0768 | 2,0138 | 10738 | 22319 | -0,0600 | 2,1635
13| -1,9800 | -1,0835 | 19918 | 1,0799 | -2,2168 | -0,0537 | 2,1567
14| -1,9556 | -1,6912 | 1,9688 | 1,0872 | 2,2120 | -0,0486 | 2,1585
15 | -1,9268 | -1,0087 | 1,0411 | 1,0041 | 22110 | -0,0450 | 2,1605
16 | -1,8091 | -1,1059 | 1,9148 | 1,1006 | -2,2080 | -0,0410 | 2,617
17 | -1,8728 | -L,0157 | 1,8904 | 1,1096 | -2,2032 | 0,0373 | 2,1613
18 | -1,8447 | -1,1321 | 18644 | 1,1248 | -2,1949 | -0,0343 | 2,1571
19 | -1,8050 | -1,1300 | 1,8260 | 1,1300 | -2,1911 | -0,0322 | 2,155
20 | -1,7712 | -1,1504 | 1,7940 | 1,1410 | 2,1804 | -0,0303 | 2,1469
20 | 41,7343 | 41,1649 | 1,7594 | 1,1538 | 2,173 | -0,0285 | 2,1419
2 | -1,6879 | -1,1752 | 1,7150 | 1,1624 | -2,1709 | -0,0269 | 2,1407
23 | -1,6460 | -1,1856 | 1,6756 | 1,1707 | -2,1592 | -0,0254 | 2,1306

Loai bd cac nghiém am vi bﬁng khong. Ta théy phwong trinh thyc (17) c6 hai nhénh
nghiém, phuong trinh a0 (18) c6 mét nhianh nghiém (hinh 4).
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Phan tich mét én djnh flutter ctia dém cau bing phwong phép U néng phirc

intersection

osf ]

5 10 15 20
une

Hinh 4. D3 thi c4c nghigm cua hai phuong trinh thyc va 4o cia ciu Vam Céog.

Do chi mét nhanh cua nghigm phuong trinh thyc ct nghiém cua phuong trinh o, nén van
téc flutter tél han la duy nhit. Biém giao cua hai dudng nghlem phuong trinh thye va ao duge
x4c djnh gan dung 13 giao diém cta doan thing ndi hai diém (5, 2.1183) va (6; 2.1092) véi
doan thang néi hai diém (5; 2.0804) va (6; 2.1413). N6i suy tuyén tinh ta tim dugc tar vj tri
diém giao

Y ossa1aa, x=2 2211337
/B

n

Tir 46 suy ra
U, =71.1765 (m/s), w, =3.13086(rad / 5)

Trong tai liéu [10), van té¢ flutter 161 han xac dinh bang thyce nghiémla U, >48.1m /5.

4. KET LUAN

Phuong phap phan tich trj riéng phirc dAn dén viéc tim giao cua hai nhanh nghiém thyc va
40 khi cho dinh thirc ma trgn hé so bing khéng. Vj tri diém giao twong (mg vai vi tri dao dong
1a diéu hoa, phan tach thanh hai mién dao déng it dan va dao dong phat tan, Trong bai bao nay,
aP dung phuang pha ap phén tich tri riéng phirc xay dung mét chuong trinh tinh van 16¢ flutter cia
cau dam s dung phan mém MATLAB.

Pé minh hoa thudt todn, da dp dung phuong phép tri riéng phuc dé tinh todn tan sé mét én
dinh flutter cua cau ddy vang Vam Cbng, nbi ruyén quéc 19 80 tir Lo Te di Rach Séi (Kién
Giang) v6i qubce 16 54 thudc tinh Dong Thap. Céc két qua tinh toan phu hop tét voi chc két qua
thyc nghiém.

Li cam on. Bai bdo nay dl_xqc hoan thanh véi sy gitp d tai chinh ciia Quy phat trién Khoa hoc va Cong
ngh¢ Quéc gia vi Quy Nghién ciru clia Birc (DFG).
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ABSTRACT

FLUTTER INSTABILITY ANALYSIS OF BRIDGE DECK
USING COMPLEX EIGENVALUE METHOD
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Complex eigenvalue method is one of the methods used to analysis flutter instability of
structures under the effect of the aerodynamic forces. In this paper, complex eigenvalue method
is applied to build the program that calculates flutter frequency and flutter velocity of bridge
deck under the effect of wind forces, using MATLAB software. The effect of wind on the Vam
Cong Bridge, a major bridge to be built in Vietnam, was studied in view of flutter stability with
vertical displ and torsional displ

Keywords: flutter instability, complex eigenvalue method, numerical simulation, vibration of
bridge.
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