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TOM TAT 

Phuang phap tri rieng phiic la mgt tiong eae phuang phap duge su dung phan tich mlt on 
dinh flutter ciia kgt cau chiu tae dung cua eae luc khi ddng. Trong bai bao nay, ap dung phuong 
phap tri rigng phiic xay dung thuat toan va chuong trinh tinh tin sd flutter va van tde flutter cua 
elu dim chiu tac dung eua ^id, su dung phln mgm MATLAB. Tac dung ciia gid Ign clu Vam 
Cdng, mdt eay eau ldn du kign xay d\mg tai Viet Nam, dugc nghien ciiu tren quan digm dn dinh 
flutter vdi cac chuygn vi udn va chuygn vi xoln. 

Tir khda: mat dn dinh flutter, phuang phap tri rigng phirc, md phdng sd, dao ddng cua eau. 

1. M 6 DAU 

Cae anh hudng cua tai tiong gid len cac edng trinh eau khau do ldn, nha eao ting, thap vd 
tuygn truygn hinh ngay cang dugc quan tam nghidn euu. CJ Viet Nam cae nghien ciiu vg tac 
dung ciia gid Ign cdng trinh edn it. Trgn tha gidi sau su sup dd cua eau Taeoma Narow tai My 
vao nam 1940 do mat dn dinh flutter, hien tugng khi ddng hgc va khi dan hdi da dugc quan tam 
nghien ciiu nhigu han. Dae biet, mat dn djnh flutter (hay cdn duge ggi la mat dn dinh udn xoan 
do lue khi ddng) duge quan tam nghidn ciiu ddi vdi cac eau day vang, day vong khau dd ldn. 
Mat dn dinh flutter la mgt trong nhirng lo ngai chinh khi thigt kg va xay dung cau cd khau do 
Idn. Khae vdi dao ddng edng trinh gay ra bdi ddng dat,tiong bai toan dao ddng cdng trinh gay ra 
bdi tai tiong gid, phai xet dgn sir tuong tac giiia kgt cau va ngoai lire. 

Trong hai thap ki cudi cua thg Id 20, rat nhigu eau day vang va eau day vdng khau do Idn da 
duge xay dung thanh edng tien thg gidi. Cac cay cau vdi ehigu dai nhip sigu ldn vdi ket eau 
thanh manh se la xu hudng chinh eua eae nghien eiiu va su phat trign eua ky thuat eau dudng 
tiong eae thap ki tdi. Tuy nhign eae ket eau cang dai, cang manh se ddi dien vdi rat nhieu khd 
khan, dac bi?t la eae tac dung ddng lue hgc, ddng dat va cae iing xii khi ddng. Thuc tg ehi ra rd 
rang la eae cau cd ehieu dai nhip ldn rat nhay cam vdi cac anh hudng khi ddng va dao ddng gay 
ra bdi gid. 

Trong nhirng nam gan day, mgt sd lugng ldn cac clu day vang da duge xay dung tai Viet 
Nam (clu My Thuan, elu Binh, clu Bai Chay, clu Cin Tho, cau blc qua sdng Han, clu Pliii My, 
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cau Cao Lanh, elu Rach Midu, ...). Nhieu elu mdi dang ehuin bi xay dung nhu clu Nhat Tan, 
clu Vam Cong,...Viet Nam la mdt dlt nudc chiu anh hudng nhieu cua gid va bao. Do dd vi6e 
nghign ciiu mat dn dinh flutter cua elu day nhip ldn la bai toan cln phai quan tam nghien cim. 

Trong khoang hon hai muoi nam trd lai day viec nghian eiiu ve dao ddng cua cdng trinh 
dudi tae dung eiia gid da ed nhigu tiln bd. Trong ITnh vuc nghign cmi anh hudng cua lire khi 
ddng Ign edng trinh viec xac dinh eae hlng so flutter la rat quan tigng. Cac phuang phap thi 
nghiem trong him gio va ky thuat ddng lire hgc chat Idng tinh toan la cae hudng nghidn ciiu 
chinh vg xae dinh cac hlng so flutter va khang gid eho cdng trinh. 

Da xac dinh van tdc flutter ciia clu, ed hai phuong phap giai tich hay dimg: phuang phap tri 
rigngphuc[l,2] va phuang phap budc (step-by-step) [3-8]. Bai bao nay trinh bay viec ap dung 
phuang phap tii rigng phue [1, 2] de tinh toan su mat dn dinh flutter cua cau day vang cd chieu 
dai nhip ldn. Dg minh hga thuat toan da tign hanh tinh toan van tde flutter eiia cau Vam Cdng, 
mgt clu day vang se duge xay dung tai Viet Nam. 

2. THUAT TOAN TRI RIENG PHlTC TINH TOAN TAN SO FLUTTER HE DAO DONG 
UON X O A N 2 BAC TU" DO 

Cae phuang tiinh dao ddng udn xoln cua md hinh 2 bac tu do cd thg dugc vigt nhu sau [1, 
2] (hinh 1) 

mh(t) + Cf^h(t)-bk^h(t)=L^ (1) 

Ia(t) + c^ait) + k^a(t) = M„ (2) 

trong do: h la chuyen vi udn, a la chuygn vi xoan, m, c^, fc^ lan lugt la khdi lugng, he sd can 

va do Cling tuong iing vdi chuyan vi udn. / , c^, k^ lln lugt la momen quan tinh khdi, he sd can 

va do eiing tuang iing vdi ehuygn vi xoan, L^, M^ la luc nang va momen xoan khi ddng. 

Cae thanh phan luc khi ddng Lf^,M^ cd thg duge xae dinh thdng qua ham tuan hoan 
Theodorsen hoac cae tham sd flutter ciia Scanlan theo mign tin sd [1, 2]. Cac luc khi dgng bieu 
didn theo tae gia Scanlan cd thg duge ap dung vdi cac phuang trinh flutter cho eae dang mat cat 
ngang khae nhau nhd vao cae tham so flutter dugc xac djnh blng thuc nghigm. Theo Seanlan 
[1], cac thanh phan lire khi ddng tac dung Idn mdt don vi chidu dai eua dim ed dang nhu sau: 

L,=-pU^B KHl{K)~ + KHl{K)^ + K'H;{K)a+K'H:{K)^ (3) 

M„=-pU^B^ M'(^)^+M'(^)^+^'4'(-^)«+^'-^4*(^)| (4) 
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Hinh 1. Mo hinh tinh toan. 

Trong do ta dua vao khai niem tan so thu gpn K xac dinh boi cong thiic 

Bo) 
K--

U 
(5) 

tiong dd: B la chieu ngang eua dam, flJ la tin sd vdng. Nghiem he phuong trinh (1), (2) duge 
tim dudi dang 

h = h^e"^; h^eC (6) 

a^a^e""; a^^eC (7) 

Viec xac dinh tin sd phiic 0}=0)^ •'rico^ eho ta biet tinh ehIt dao ddng eua he. Dao ddng 

eiia dam la tat dan khi 0)^>Q hoac phat tan khi Q\<^. Trong trudng hgp co la mdt sd thire 

(purely real), nghia \a 0)2=0, 0)-0\, dao ddng ciia dam se la dao ddng dieu hoa va tin sd a\ 

dugc ggi la tin so flutter tdi han. Van tdc flutter tdi han khi dd dugc tinh theo cdng thuc [1, 2] 

Bo\ 
u..^-K 

(8) 

Qua trinh tim tin so flutter tdi ban va van tde flutter tdi han duge thuc hien nhu sau. Trude 
het thg cac cdng thiic lire khi ddng (3), (4) vao he phuong trinh dao ddng (1), (2) ta thu dugc 

m\h + 2C,Q}Ji + o^,h'\ = -pU^B KH;(K)— + KH;(K)—+K'H;(K)a+K'HliK)-\ 
U U B \ 

(9) 

/FaH- 2f„ata+«4a] --pU^B'' KA;(K)^ + K4(K)~ + K'A:,(K)a+K'Al(K)!!-
U U D 

(10) 
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7 '^^ 7 '^/v f ^h f C„ 
ai=—; ai=-^;C,=—-—;f„=—'^^— 

' m I 2mt»^ ° 2/ffl„ 

Thay (6), (7) vao phucmg trinh (9) ta duoc 

-,o' + 2i,0),io,+ oi)h,=^pU'B\^KH:!!^ + KH:^^ + K'H;a„ + K'H:'^j 

(11) 

Tu do suy ra 

NhSn hai v6 phtitmg trinh tren vcri —^ va dat r r-; X — — , chit y rang 
pB CO pB a>i, 

Bio 
K , ta nhan duoc 

U 

|27.j-l + i2f.^i-^J-(i//:+ff:)U„-(;ff; + //;)i(a„=0 (12) 

Thay (6), (7) vao phuong trinh (10) ta dugc 

-a„a)' + 2f„(y„a,i(W+ «^a,) = - pU^B' \KA; ^ ! ^ + KA^ ^^^L^ + x^Ala, + K^A', 

(13) 

Tit phuong trinh tign suy ra 

--pU'B'i KA:-^-i-K'A:-]h„ + 
2^ \ ' U * B) " 

\l{-03' + 2C,0!)Ja>+wl)--pV^B^{KA:, — + K^A'^a„ = Q 

Nhanhaivephuong trinh tren voi =—^ va dat y, = ^; Y„= —^, ta duoc 
pBW • '' pB' CO, 

-(iAl + Al)h,- 2r,|-l + / 2 f . ^ + ^ | - K - + 4'J a.=0 (14) 
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He phuong trinh (12) va (14) la mdt he hai phucmg trinh dai sd tuygn tinh thuan nhat vdi 
cac an Â  va a^. De he phuong trinh dai sd tuygn tinh (12) va (14) cd nghiem khdng tam 
thudng (dao ddng udn va dao ddng xoan cd bidn do khac khdng) thi dinh thirc ma tran he sd phai 
triet tigu 

2r„[- i+i2f .^+^]-( i ff , -+/ / : ) 

(iA;+A:] 2r,\ - i + t 2 f . . ^ + ^ l - K + 4 " 2k+ii 
= 0 (15) 

Khai trien dinh thiic tren ta nhan duoc he thiic sau 

4r„r, - 4 ^•"''''f' - i 8 ^-''/^••^•^ +,-2y Al+lY A'. - 4 ^ + 4^^:^-t-iS "f-^'^f" 
'" ' X^ X / " 2 / . 3 ^ 2 ^ 4 ^ 3 

_i2 J^^-2&|-^,-8^^^^+,-8 ^'^'i^^' -16 r-y-^^^-r. ^^MjA.,4^^>ij^ 
X'^ X^ X X^ X^ X X 

,i2r.H]-i2r^.4T^-H\^.in:^,.2y,B:-2l^-14T^ 

+1 H\£, -h H\JC^ -H H\JC, - i H^Al - i Hi A; - HIAI = 0 
(16) 

Tach phucmg trinh (16) thanh hai phln thuc va ao, ta duge hai phuong trinh rigng biet. Phan 
thuc cua phuong trinh (16) cd dang 

['ir,.r,+2r,n:+2rA+(Hl<-n;A;-H;Ai+H;A;)y(4r,(,r„H;-t4rJA)j 

Nhan hai ve phuong trinh tren voi va dat 
^7,7, 

^ = - i - / . - 4 f . f . r . - ^ « : - ^ 4 -

7, 7, 

R.=\+—H',+—A:. +—!—(ff:A" -H',JC-H'-A',+H',/A 

27, 2r, 4r,7, 
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ta thu duoc phuong trinh dai so phi tuyen 

R,X'+IiiX'+R2^^+K^ + R„=0 (17) 

PhSn ao cua phuong trinh (16) co dang 

[2r,H;+2 r .4"+[HX+H;A; - H;A; - HIAI )] 

+ {-i7,(i,7i -^7.7iL7„-'^7,L7a,H't -4)'„f»4*^ X 

J_ 
X' 

+{-27if.H;-2r,4)j^ + {Sr.7,(i.f^ + &7.7,L7„) — = 0 

. X' , , . 
NhSn hai vg phuong trinh tien vm va dat 

4n,r, 

h 

h 

h 

h 

= 2Lt 

27J 

= -2(,-

27, 

+2f„r. 

H: — -̂̂ 4 
27, 

-2Cc.7,-i,^Hl 
7„ 

• 1 .• 1 
1 + — A + ' 

27, '^7.7, 

-i.^A 

[H'A + H\ 

ta thu duge phuong tiinh dai sd phi tuyen 

I^X^+I^X^ -h/,X-h/o = 0 (18) 

Cac ngiuem eiia eae he (17), (18) dugc ky hieu lan lugt la X^ va X^. Nghiem ehung diu 
tign ciia he hai phuong trinh nay tuong iing vdi tan sd ma tai dd hien tugng flutter xay ra. Dua 
tien cae edng thiie tien, chung tdi da xay dung mdt phan mgm xae djnh tan sd flutter cua dSm 
cau tiong mdi trudng Matlab. 

3. PHAN TICH MAT ON DINH FLUTTER CUA CAU VAM CONG 

Theo tai Heu [10], eau Vam Cdng (hinh 2) du kien dugc xay dung each bdn pha Vam 
Cdng hi?n huu khoang 1km ve phia ha luu, thude phudng Thdi Thuan, quan Thdt Ndt, TP 
HCM, ndi tiiydn qude Id 80 tir Ld Te di Rach Sdi (Kien Giang) vdi qude Id 54 thude tinh Ddng 
Thap. Cau dai khoang 2,9 km, bdn Ian xe eo gidi, hai lan xe thd so, tdng vdn diu tu tidn 200 
tiigu USD. 
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Hinh 2 Hinh anh cau Vam Cong. 

Dg tinh toan van tde flutter cua elu day vang Vam Cdng, ehiing tdi sir dung cac tham sd 
hinh hoc va cac hang sd vat heu eua dam cau theo tai lieu [10]: 

m = 21.61x\Q^kglm, 1 = 1905x10^-tgm^/m, f^=0.2359Hz, f^=0.5061Hz, 

^,=0.0377, <y„ =0.0377 ,S = 25.8m,p = 1.25kg/m\ 

Tir do thi cua cae A',H' trong tai lieu [10] ta ed thg thigt lap bang eae tham sd flutier phu 

thudc vao UI fB (bang 1). Tir dd dl dang cd cae bieu dd cac tham sd khi ddng eua clu Vam 

Cdng (hinh 3). 

Chii y ring edng thue luc khi ddng cua eau Vam Cdng trong [10] ed dang 

h=\pU'B KH' (AT) — + KH' (K)— + K''HUK)a+K^H'AK)-
'^ U ' U B 

KAl(K) — -t-K4{K)''^-l-K^A',(K)a+K'Al(K)-
V U B 

Do do, dl CO th6 ap dung cong thiic (4) khi tinh ta phai chia cac 4* cho B . 

-pWB 

(19) 

(20) 

Tii nghiem cua cac phuong trinh thuc bac bon (17) va phuang trinh ao bac ba (18), ta co 
th6 bieu dien cac gia tri ciia UI fB ivtin dang bang nhu bang 1. 

Bdng 1. Cac tham s6 flutter cua cau Vam Cong. 

UI fB 

4 
UlfB 

K 

0 

0 

10,146 

4,386 

0,843 

0,619 

11,414 

4,923 

2,167 

1,246 

12,778 

5,318 

3,414 

2,626 

14,155 

5,914 

4,897 

2,734 

15,420 

6,397 

6,082 

2,769 

16,800 

7,059 

7,548 

3,441 

17,955 

7,492 

8,781 

3,798 

19,335 

8,167 
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UIJB 

< 
VI fB 

4 
UlfB 

A 
UI fB 

4' 
UI fB 

4 
UlfB 

4 
UlfB 

4 
UlfB 

A 
UI fB 

4 
UlfB 

Al 
UlfB 

H' 

UlfB 

H' 

UlfB 

H; 
UlfB 

Hi 
UlfB 

H\ 

U1 fB 

Hi 
UI fB 

20,566 

8,444 

0 

0 

11,487 

3,236 

24,653 

2,713 

0 

0 

10,226 

17,750 

20,638 

69,651 

0 

0 

11,530 

-1,051 

21,822 

-0,709 

0 

0 

10,136 

-15,035 

21,917 

-43,652 

0 

0 

11,321 

17,411 

22,019 

83,086 

0 

21,767 

9,298 

0,941 

0,144 

14,162 

3,383 

0,954 

0,337 

11,514 

21,791 

21,791 

78,541 

0,971 

-0,144 

12,907 

-0,989 

23,163 

-0,593 

0,904 

-0,116 

11,454 

-18,475 

23,162 

-46,730 

1,014 

-2,100 

12,928 

24,207 

23,340 

92,108 

2,005 

23,143 

9,845 

2,316 

-0,746 

15,421 

3,898 

2,232 

0,787 

12,782 

26,732 

23,163 

90,643 

1,973 

0,025 

14,054 

-0,935 

24,392 

-0,535 

2,292 

-1,599 

14,059 

-24,479 

25 

-51,708 

2,297 

•2,328 

14,235 

29,787 

25 

103,877 

3,772 

24,630 

10,5 

3,595 

-0,702 

18,027 

4,434 

3,500 

3,720 

14,110 

32,352 

3,553 

-0,535 

15,425 

-0,900 

3,463 

-1,872 

15,419 

-27,124 

3,575 

-4,770 

15,618 

38,670 

4,923 

4,969 

0,726 

19,273 

4,372 

4,960 

5,367 

15,451 

39,049 

4,940 

-1,066 

16,677 

-1,014 

4,786 

-4,714 

16,655 

-30,747 

4,844 

-0,240 

16,962 

45,934 

6,454 

6,297 

2,108 

20,761 

3,983 

6,312 

7,524 

16,658 

44,929 

6,266 

-1,165 

18,021 

-1,079 

6,165 

-7,676 

17,964 

-34,372 

6,353 

3,138 

18,228 

54,032 

8,842 

7,572 

2,528 

22,067 

3,749 

7,623 

10,262 

17,933 

51,144 

8,806 

-1,110 

19,220 

-0,880 

7,510 

-10,223 

19,268 

-37,259 

7,732 

5,567 

19,469 

64,004 

10,296 

8,873 

2,309 

23,390 

3,267 

8,905 

13,503 

19,169 

59,637 

10,226 

-1,074 

20,592 

-0,911 

8,789 

-12,647 

20,631 

-40,469 

9,109 

8,503 

20,762 

72,280 

12,792 
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Hi 
UI fB 

Hi 
UlfB 

Hi 
UI JB 

Hi 
UlfB 

H', 

0 

15,369 

-158,565 

0 

0 

13,045 

-9,496 

23,442 

-16,287 

0,526 

18,048 

-227,931 

0,986 

-0,293 

14,457 

-10,513 

24,506 

-17,227 

-4.946 

19,428 

271,947 

2,375 

-1,173 

15,674 

-11,171 

-11,175 

20,752 

-317,519 

3,736 

-2,575 

16,747 

-11,864 

-25,419 

22,096 

-363,847 

5,378 

-4,806 

18,044 

-13,608 

-41,725 

23,290 

J l l 3,634 

7,791 

-6,134 

19,331 

-13,946 

-63,022 

25 

^86,916 

10,086 

-7,571 

20,829 

-15,484 

-101,908 

11,705 

-8,657 

22,132 

-15,823 

5 10 ^ 20 25 0 5 10,, , , 15 20 25 

/finA J. Bigu d6 cac tham so khi dong iAl,Hl,i = \,2,X^j ciia clu Vam C6ng. 
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Bang 2 Nghiem cac phuong trinh thuc va ao theo V I fB trong tnrdng hgp mat cit cau Vam Cdng. 

UlfB 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

X, 

-2,1480 

-2,1460 

-2,1438 

-2,1334 

-2,1234 

-2,1156 

-2,1055 

-2,0932 

-2,0793 

-2,0639 

-2,0445 

-2,0247 

-2,0033 

-1,9800 

-1,9556 

-1,9268 

-1,8991 

-1,8728 

-1,8447 

-1,8050 

-1,7712 

-1,7343 

-1,6879 

-1,6460 

-1,000 

-1,0022 

-1,0071 

-1,0139 

-1,0228 

-1,0341 

-1,0414 

-1,0464 

-1,0515 

-1,0573 

-1,0633 

-1,0000 

-1,0768 

-1,0835 

-1,6912 

-1,0987 

-1,1059 

-1,1157 

-1,1321 

-1,1390 

-1,1504 

-1,1649 

-1,1752 

-1,1856 

2,1480 

2,1461 

2,1445 

2,1344 

2,1250 

2,1183 

2,1092 

2,0980 

2,0851 

2,0708 

2,0523 

2,0339 

2,0138 

1,9918 

1,9688 

1,9411 

1,9148 

1,8904 

1,8644 

1,8260 

1,7940 

1,7594 

1,7150 

1,6756 

1,0000 

1,0022 

1,0069 

1,0137 

1,0224 

1,0334 

1,0405 

1,0452 

1,0501 

1,0555 

1,0612 

1,0674 

1,0738 

1,0799 

1,0872 

1,0941 

1,1006 

1,1096 

1,1248 

1,1300 

1,1410 

1,1538 

1,1624 

1,1707 

^1 

-
-13,9850 

-2,6932 

-2,4646 

-2,3776 

-2,3515 

-2,3423 

-2,3209 

-2,2871 

-2,2557 

-2,2555 

-2,2461 

-2,2319 

-2,2168 

-2,2129 

-2,2110 

-2,2080 

-2,2032 

-2,1949 

-2,1911 

-2,1804 

-2,1733 

-2,1709 

-2,1592 

-1,4656 

-1,3454 

-0,7529 

-0,5887 

-0,3711 

-0,2260 

-0,1620 

-0,1285 

-0,1065 

-0,0910 

-0,0801 

-0,0686 

-0,0600 

-0,0537 

-0,0486 

-0,0450 

-0,0410 

-0,0373 

-0,0343 

-0,0322 

-0,0303 

-0,0285 

-0,0269 

-0,0254 

1,4656 

1,5743 

1,7799 

1,8327 

1,9611 

2,0804 

2,1413 

2,1620 

2,1595 

2,1506 

2,1621 

2,1668 

2,1635 

2,1567 

2,1585 

2,1605 

2,1617 

2,1613 

2,1571 

2,1551 

2,1469 

2,1419 

2,1407 

2,1306 

Loai bd eae nghiem am va blng khdng. Ta thay phuang trinh thuc (17) ed hai nhanh 
nghiem, phuang tiinh ao (18) cd mdt nhanh nghiem (hinh 4). 
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Phan tfch mat 6n djnh flutter cua dim cau bing phirong phap tri, neng phdc 

Hinh 4. Do thi cac nghiem ciia hai phuoTig trinh thirc va ao ciia clu Yarn C6ng. 

Do chi mdt nhanh cuanghiem phuang trinh thue cit nghiem eua phucmg trinh ao, ngn vSn 
tde flutter tdi ban la duy nhat. Didm giao cua hai dudng nghiem phuang tiinh thuc va ao duge 
xac dinh gin dung la giao digm eiia doan thing ndi hai diem (5; 2.1183) va (6; 2.1092) vdi 
doan thing noi hai digm (5; 2.0804) va (6; 2.1413). Ndi suy tuyen tinh ta tim dugc tai vi tii 
diem giao 

fB 
-^5.54144, X = 

f^h 

= 2.113374 

Tir dd suy ra 

t/^, =71.1765 (m/5) , a;-̂ , =3.13086(rat^/5) 

Trong tai lieu [10], van tde flutter tdi han xac dinh bang thuc nghiem la t/^ >A%.\mls. 

4. KET L U ^ 

Phugng phap phan tich tri rigng phuc din dgn viee tim giao eua hai nhanh nghiem thuc va 
ao khi cho djnh thue ma tran he sd bang khdng. Vi tri digm giao tuong img vdi vi tri dao ddng 
la dieu hda, phan taeh thanh hai mien dao ddng tat dan va dao ddng phat tan. Trong bai bao nay, 
ap dung phuong phap phan tieh tri ridng phuc xay dung mdt chuang trinh tinh van tdc flutter ciia 
can dam sir dung phan mdm MATLAB. 

Dg minh hga thuat toan, da ap dung phuong phap tii riang phue de tinh toan tan sd mlt dn 
djnh flutter eiia cau day vang Vam Cdng, ndi tuydn qude Id 80 tir Ld Te di Rach Sdi (Kidn 
Giang) vdi qude Id 54 thugc tinh Ddng Thap. Cae ket qua tinh toan phii hgp tdt vdi cac kgt qua 
thirc nghiem. 

Lai cam int. Bai bao nay dugc hoan thanh vdi su giiip dd tai chinh cua Quy phat trien Khoa hpc va Cong 
nghe Qudc gia va Quy Nghien ciiu cua Diic (DFG). 
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ABSTRACT 

FLUTTER INSTABILITY ANALYSIS OF BRIDGE DECK 
USING COMPLEX EIGENVALUE METHOD 

Nguyen Van Khang", Tran Ngoc An^'' 

'Hanoi University of Science and Technology, Hanoi 

^Viet Nam Maritime University, Haiphong 

Email; an9991hhiSi.smail.com 

Complex eigenvalue method is one of the methods used to analysis flutter instability of 
stmctures 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 displacement and torsional displacement. 

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