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Tom tat

Vin dé mét &n dinh khi dong ctia cau day ving 1a mbi quan tim 16n ctia k§ su trong thiét ké va phan tich két cu.
Dbi véi cau day ving, hé dam mit cit dang hai chit I, chit IT hoiic hop kin dudc sit dung phd bién. Dam hop kin
c6 tinh chit 8n dinh khi dong t6t trong khi dam tiét dién chit IT c6 uu diém 1a ciu tao don gian va dé thi cong
nhung lai kém 6n dinh khi dong hon. Thong thudng, cic bd phin nhu cdnh ta (flaps), cinh vét gié (fairings),
tAm canh (edge plates), tim bién (side plates), tAm cén gi6 (baffle plates) hoic 1uéi khi (gratings) dudc st dung
d€ ting &n dinh khi dong ctia tiét dién dAm. Bai bdo nay nghién ctiu anh hudng clia canh vat gié dbi véi 6n dinh
khi dong ctia dam tiét dién chit IT 6 ti 1& chiéu rong so véi chiéu cao B/H = 6 trong cau ddy ving thong qua sit
dung phuong phap md phéng dong hoc chét luu (CFD). Két qua ctia nghién ciiu chi ra sy phii hdp clia canh vt
gi6 dbi véi viéc nang cao 6n dinh khi dong ctia dAm cau day ving tiét dién chit IT c6 B/H = 6, qua d6 danh gia
va lua chon thong s canh vat gi6 tdi uu dé gidm kha niing x4y ra hién tuong dao dong trong tranh (Flutter).

Tir khod: canh vat gié; CFD; dam clu; khi dong; cau day vang; mat cét chit I1.

RESEARCH ON EFFECTS OF FAIRINGS ON THE AERODYNAMIC STABILITY OF CABLE STAYED
BRIDGE’S GIRDER USING THE CFD ANALYSIS METHOD

Abstract

Aerodynamic instability problems of cable stayed bridges are an important concern of engineers in the design
of new bridges. Girder of the cable stayed bridge with two I-beams section or IT section or closed box section
are often used. The closed box sections have better aerodynamic performance. Although the IT sections have the
advantages of simple structure and easy construction, however, they do not necessarily have good aerodynamic
stability. Commonly, flaps, fairings, edge plates, side plates, baffle plates or gratings are used to improve aero-
dynamic of cross sections of the cable stayed bridge’s girder. In this paper, effects of fairing on aerodynamic
characteristics of IT section with B/H = 6 of cable stayed bridge decks are studied by using Computational
Fluid Dynamics (CFD). Results of this study provide necessary insights into the IT section deck-fairings sys-
tem, thereby evaluating and choosing the optimal parameters of fairing in order to control the flutter.

Keywords: fairings; CFD; girder; aerodynamic; cable stayed bridge; IT section.
https://doi.org/10.31814/stce.huce(nuce)2022-16(1V)-01 © 2022 Trudng Pai hoc Xay dung Ha Noi (PHXDHN)

*Téac gia dai dién. Dja chi e-mail: hungcv @nuce.edu.vn (Hung, C. V.)

1


https://doi.org/10.31814/stce.huce(nuce)2022-16(1V)-01
mailto:hungcv@nuce.edu.vn

Ngoc, N. T., va cs. / Tap chi Khoa hoc Céng nghé¢ Xay dung
1. Giéi thiéu

Ngay nay, ciing v6i su phét trién ctia vat liéu, 1y thuyét thiét ké va cong nghé thi cong, cau diy
ving khong ngiing ting vé s lugng va chiéu dai nhip; két ciu trd nén nhe hon, mém déo hon va
hé s6 gidm chin ban than it hon. Do vy, cau diy ving ngay cang dé bi 4nh hudng bdi tic dong gi6
gdy ra hién tugng xoin phan ki (torsional divergence), dao dong trong tranh (flutter), dao dong rung
lac (buffeting), dao dong xody khi (vortex) va dao dong tién trién nhanh (galloping). Dao dong trong
tranh (Flutter) 12 hién tugng mét 6n dinh khi dong xay ra & cac két ciu dang tim mém nhu cianh may
bay va dim cau [1]. Pay 12 dang mét 6n dinh khi dong quan trong nhit ma k§ su trong thiét ké cau day
viing dic biét quan tAm. Viéc ddnh gia méat 6n dinh khi dong dudc dua trén céc dai luong khi dong.
Ly thuyét tuyén tinh héa cac dai lugng khi dong dé xuit bdi Scanlan va Tomko [2] dugc nhiéu nha
nghién citu sit dung dé€ ddnh gid véan toc gié gidi han ma tai d6 bat dau xay ra hién tuong dao dong
trong tranh [3-6].

Dic trung khi dong thuong dudc xic dinh thong qua cic thi nghiém mo hinh vat ly trong him gio.
Tuy nhién, thi nghiém ham gi6 doi hdi gia thanh cao, mit rit nhiéu thsi gian dic biét 1a trong trudng
hop phai thay ddi cac thong sb thiét ké. Do d6, trudc khi thuc hién thi nghiém him gié nham xic
dinh thong s6 hinh hoc ctia két cu cau, cin st dung md hinh sb d€ phan tich cdc dic trung khi dong
hoc. Kawahara va Hirano [7] 1a nhiing tdc gi4 dau tién st dung phuong phap phan ti hitu han (Finite
Element Method - FEM) d€ phan tich tinh todn tic dong gié 1én mit cat ngang cau. Kuroda [8] st
dung phuong phap sai phan hitu han (Finite Difference Method - FDM) trong md hinh dong chit Iuu
quanh dam hop ctia cau treo nhip 16n. Sau d6, mo hinh s6 st dung céc ly thuyét FEM ciing dudc nhiéu
tac gia quan tim [9—11]. Phan 16n cdc tac gia nay st dung phuong trinh Lagrangian-Eulerian (LE) va
phuong phdp md phong xody 16n (Large Eddy Simulation - LES) vao mo hinh ctia Smagorinsky dé
ap dung cho viéc mo phong dong chay rdi. Larsen va Walther [12] da st dung céc xody rdi rac trong
khong gian hai chiéu (2D) d€ du do4n dic trung khi dong clia 5 dang tiét dién cau.

Phuong phap tinh todn dong hoc chat luu (Computational Fluid Dynamics - CFD) 12 mdt nhanh
ctia linh vuc dong luc hoc chét luu, dugc phat trién tir rat 1au va ng dung trong rat nhiéu linh vuc
trén thé gidi. Pbi véi cong trinh cau, CFD thudng dung dé€ phan tich va du dodn cac dic trung khi
dong hoc ctia tiét dién dam cau. O Viét Nam, CFD dugc ting dung chii yéu trong cic nghién citu thudc
linh vuc co hoc chit luu, thiy khi dong luc hoc trong nganh cong nghiép ché tao 6 to, cong nghiép
ché tao mdy va sb it tic gia st dung phuong phdp nay phan tich khi dong hoc clia gié dbi véi cong
trinh cau [13—15]. Mot sb phan mém phd bién dudc st dung trong tinh toan khi dong hoc cho céc
cong trinh cau 16n ca & Viét Nam va trén thé gidi 12 Ansys/CFX, Ansys/Fluent, RM Bridge/CFD va
Midas/FEA-CFD. Co s ly thuyét clia cic phan mém nay c6 su khac biét. Néu nhu RM Bridge/CFD
st dung phuong phap phan tich xoay khi [16, 17], trong d6 phan tich xody rdi rac 1a st dung phuong
phép Lagrange dé giai phuong trinh Navier-Stokes trong khong gian 2D cho dong chét luu [18]; thi
Midas/ FEA-CFD phan tich dong chay hai chiéu trong mot 1uéi phan ti dudc sap xép véi phucng
trinh RANS (Reynolds average Navier-Stokes) thu dugc tir viéc trung binh héa Favre phuong trinh
Navier-Stokes [19]. Hién nay, CFD c6 thé dugc xem xét thay thé cho phuong phap thi nghiém ham
gi6 dbi véi cau day ving nhip khong qua 16n vi tinh wu viét cao, chi phi thip, can thdi gian mo phdng
tinh toan ngin nhung cho két qua tuong dbi chinh xéc; va dbi v6i cau day ving nhip 16n, CFD gitip lua
chon thong sb thiét k& ban dau trude khi thi nghiém ham gi6. B&i vdy, CFD con dudc goi 1a phuong
phdp “ham gi6 s6”.

Hé dam cau day ving véi tiét dién dang hai chit I, dang chit IT hoic dang hinh hop kin thudng dudc
st dung, trong d6 tiét dién hop kin c6 kha ning 6n dinh khi dong tot hon ca [12]. Mic du tiét dién hai
chit T va tiét dién chit IT c6 cu tao don gian va dé thi cong hon nhung lai kém 6n dinh khi dong hoc.
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Thong thudng, cic bd phan nhu canh ta (flaps), canh vat gi6 (fairings), tAm canh (edge plates), tim
bién (side plates), tim cén gié (baffle plates) hodc ludi khi (gratings) dudc st dung d€ ting &n dinh
khi dong ctia tiét dién [20]. Mot hé théng ting dn dinh khi dong bao gdm su bd sung canh ta bi dong
dudc gin vao canh dam ciu da dudc nghién citu bdi Omenzetter, Wilde va cs. [21-24]. Viéc nghién
cifu cac cAu kién trén bé mit ciu nhu rao chin va/hoic mép cau di dugc dé xuit bdi Kwon va Chang
[25] d€ kiém so4t hién tuong dao dong trong tranh va phan ting ctia két ciu dAm cau do gié giat. Hiéu
qua clia viéc st dung khoang trong giita 2 dim ctia tiét dién chii I1 v6i muc dich ting kha ning 6n
dinh khi dong da dugc danh gia béi Lopes, Gomes va cs. [26].

Trong bai b4o ndy, dic trung khi dong clia dang tiét dién chii I1 c6 i 1& chiéu rong véi chiéu cao
B/H = 6 va hiéu qua ting kha ning 6n dinh khi dong ciia tiét dién chit IT nay bang canh vat gi6
(fairings) dudc nghién ciiu thong qua phucng phép tinh todn dong hoc chit luu (CFD) h trg bdi phan
mém Midas/ FEA. Cé4c thanh phan luc dao dong dugc phan tich d€ du dodn dic trung mit &n dinh
khi dong cia tiét dién cau trong trudng hop c6 va khong st dung canh vt gi6. Két qua ctia nghién
clfu ndy cho thiy hiéu qué clia cnh vat gié dbi v6i hé dam cau tiét dién chit IT c6 B/H = 6 trong viéc
kiém sodt hién tugng dao dong trong tranh.

2. Co s6 Iy thuyét

P& x4c dinh chuyén dong ctia dam cau chiu tai trong gid, can dinh ludng cac thanh phan luc gié
tac dong 1én dam ciu. Vi bai todn phang trong khong gian 2D, céc thanh phan lyc bao gdm luc can
(theo huéng gi6 thdi), luc nang (vudng goéc véi hudng gid) va md men giy xoin tiét dién. Pai dién
cho dd 16n céc thanh phan luc tac dong nay la céc hé s6 luc khi dong tuong tng. Céc hé s6 nay phu
thudc vao dang hinh hoc ctia tiét dién dam cau va trang thai dong gi6 thdi déu hay rdi dugc dic trung
bdi hé sb Reynold. Viéc md phong dong gié thdi déu hay rdi trong viing chia Iudi phan ti dé tir d6 xac
dinh c4c thong s6 luc khi dong dugc tién hanh thong qua phuong phap trung binh RANS (Reynolds
average Navier-Stokes).

2.1. S6 Reynold

Trong co hoc chit luu, s& Reynolds (R.) 1a mot gia tri khong thif nguyén biéu thi ty sb giiia luc
quén tinh va luc can nhét [27] dude xac dinh bdi cong thiic (1) gitip du doén céc trang thii dong chit
luu. V6i gid tri cia s6 R, nhd thi dong chit luu ¢6 xu hudng chdy déu va véi gia tri 16n thi dong ¢ xu
hudng rbi.

_ pud

u

trong do: p 1a mat do; u 1a van toc; d 1a kich thudc tiét dién; u 1a do nhét.

R, )

2.2. Phuwong trinh RANS va mé hinh dong réi

Mo hinh 2D ctia tiét dién hé dim cau dudc phan tich bing phuong phap CFD dua trén két cAu
dang tuyén (line-like structure) véi két qua thu dugc 1a cac luc khi dong gdm luc nang, luc cin va
mo men. Phin mém Midas FEA phan tich dong chdy hai chiéu trong mdt ludi phan tir dudc sap xép.
Phuong trinh RANS (Reynolds average Navier-Stokes) thu dugc tu viéc trung binh héa Favre phuong
trinh Navier-Stokes, dua trén dong chdy nhét c¢6 thé nén hai chiéu [19]. Trung binh Favre & day 1a mat
dd binh quan gia quyén.
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N6i mot cach khéc, phuong trinh RANS 1a mot phuong trinh t6ng quét cho dong chdy rbi nén va
mo hinh dong réi, c6 thé dudc biéu dién bang mot phuong trinh don nhu sau:
BW aE oF OE, OF

4+ S 2
o ax T oy ax oy @

trong dé: W la véc-to bién sb chit luu {o, pu, pv, e, psi, psz}T; E va F 1a dai dién véc-td dong khong
nhét theo huéng x va huéng y tuong tng; E, va F, la dai dién véc-td dong nhét; S 1a thanh phan
nguodn ctia mo hinh dong rbi.

T
E = {pu,puz + p,puv, (e + p)u, pusi, pMSz} (3a)
2 T
F = {pv.puv,pv’ + p.(e + p)v.pvsi. pvsa) (3b)
8s2
0, Tx, Txys Qy, (,um + O-S|/Jt) (llm + 0-sz,ut) (4a)
asz
0, Tyxs Tyys Qy, (/~‘m + 0-51,‘1[) (/Jm + O-sz/lt) (4b)

trong d6: p 1a 4p suét khi; e 13 tdng ning luong; 7 la l’mg suat nhét; Q; 1a tdng ning lugng dong chay;
U 12 hé s6 nhét molecular; g, 12 hé sb nhét 16i; s; va s, 1 cac bién clia hai phuong trinh mo hinh
dong rdi.

Phan mém tinh toan Midas FEA cung cip cdc mo hinh dong rdi, d6 12 mé hinh ¢g-w ctia Coakley
[28] va md hinh k-w BSL(Baseline) hodac SST (Shear-Stress Transport) cia Menter [29]. (k 1a dong
ning dong rbi, ¢ = k'/? 1a tham s6 cudng do dong réi, w = &/k 1a ti s6 do nhét dong rdi va & 1a miic
dd hao tan dong ning ri).

2.3. Hé 56 luc khi dong

Cic luc khi dong tiac dong 1én hé dim ciu dugc t6 hop tir 3 thanh phan luc, d6 13, luc can (D),
luc nang (L) va md men (M). Luc can, lyc ning va md men 1an ludt 12 c4c thanh phan luc theo huéng
gi6, truc hudng vé6i gi6 va xoay quanh truc cau [30]. Quy udc cc thanh phan luc dudc thé hién trong
Hinh 1.

yu

L M D .~
— U %‘ —

ok 4

57 B

Hinh 1. Dinh nghia céc thanh phan luc khi dong
Luc can, luc ning va md men trén mot don vi dai 1an lugt dudc thé hién theo cong thifc [12]:

1
D= 3pUCoB 5)

1
L=3pU°CiB (6)
4
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1
M = 5pUZcMB2 (M

trong do: p 12 mat do khong khi, U 1 van tbc gi6 trung binh, H 14 chiéu cao dam va B 13 bé rong dam.
Cp,Cy va Cy 1a cac hé s6 khong thid nguyén, 1an lugt dudc goi 1a hé sb luc can, hé s6 luc nang va hé
s6 md men.

3. M0 hinh sb cho tiét dién chit IT

Déi tugng dugc mo hinh 12 vat can dang tiét dién chit IT (Hinh 2) ¢6 ti 1& chiéu rong véi chiéu cao
B/H = 6, v6i cac kich thu6c tuong tu nhu tiét dién S1 trong nghién ctiu ctia Lopes va cs. [26] trif viéc
thay ddi bé day suon 1a 0,8 m thay vi 0,5 m. Gid tri géc hgp bdi canh vt gié va phuong ding dugc
thay d6i ¢ = 0°, 15°, 30°, 45°, 60° (tuong dng véi tiét dién loai 1, 2, 3, 4, 5). Dong gi6 thdi ¢6 van toc
U = 0,2 m/s, géc gi6 théi thay ddi tit —10° dén +10°. S& Reynolds dudc st dung d€ phan tich c6 gia
tri R, = 0,159E6. M6 dun tinh todn CFD ctia phan mém Midas/FEA dudc st dung d€ md phong tic
dong gi6 théi qua vat can tiét dién chil IT. Ludi phan tich dugc mo phéng dang cAu triic nhu Hinh 3.

L=lm =

¢

10.4m 1.6m H=2m

B=12m

Hinh 2. Tiét dién chit IT trong nghién ctiu

0.000 10,500
F b

Hinh 3. M6 hinh chia luéi phan tif mo phong CFD tiét dién chit T

4. Két qua phan tich mé hinh
4.1. Phan tich én dinh khi déng

Hinh 4 thé hién phan b van toc gi6 khi thdi qua vt can tiét dién chit I1 v6i cac trudng hop canh
vat gié khac nhau. Van t6c thip c6 mau xanh luc, gi4 tri ting dan theo thi tu mau xanh 14, ving va
cao nhit 1a d6. Khi khong c6 canh vét gi6, su tich dong xuit hién tai cic mép don gi6. Su tach dong
nay 1am xuét hién nhiing xody khi tai mit trén, mit dudi va & duoi clia tiét dién, giy ra cic hiéu tng
luc tic dung Ién tiét dién. Khi dAm cau dudc trang bi thém canh vit gi6, vi tri tich dong s& xuit hién
tai mat trén canh vat gi6. Khi géc hgp clia canh vat gié véi phuong ding tang 1€n, dong gié bam sat
theo mit trén cau va kich thudc cac xody khi trén mit ciu giam di.
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0000 7.940 15879 23819 31758 000 6122 16245 24367 2489
y —_—

(a) Tiét dién loai 1 khong c6 canh vit gi6 (b) Tiét dién loai 2 c6 canh vat gi6 véi goc 15°
e — f——
(c) Tiét dién loai 3 c6 canh vit gié véi géc 30° (d) Tiét dién loai 4 c6 canh vit gi6 v6i goc 45°

0.000 7,940 15879 23819 31758

i —
-

[UNIT] N, m
[DATA] stéady-O(CFD2D Steady) , Steacy State , TVDYZM) , [Oulput C8ys| Global CSys

(e) Tiét dién loai 5 c6 canh vit gi6 véi géc 45°
Hinh 4. M6 phong dong gi6 théi cho tiét dién chi I1

Két qua hé s6 luc can Cp d6i véi 5 loai tiét dién dudc thé hién trong Bang 1 va Hinh 5. Hé s luc
can cho gid tri nhé nhét khi géc gi6 téi ndm trong khoang tir 0° dén 3°. Khi khong c6 canh vat gi6, hé
s6 Iuc can ludn cho gid tri 16n so véi cdc truong hgp cé canh vat gié. Khi géc gi6 tdi bang 0, so véi
tiét dién loai 1, tiét dién loai 2 c6 hé sd luc can giam khoang 4% trong khi céc trudng hop khac c6 hé
s6 luc can giam khoang 25-35%. Trong trudng hop goc gi6 t6i am, cac két qué cla tiét dién loai 2 it
chénh 1éch so véi tiét dién loai 1; cdc tiét dién 3, 4, 5 khong c¢6 xu huéng giam rd rét. Hiéu qua giam
luc céan gi6 tot nhét khi géc gi6 t6i trong khodng 3-5°. Véi goc gié nay, hé sb luc can tiét dién loai 2
giam khoang 30%, tiét dién loai 3 giam khoang 16-38%, tiét dién loai 4 gidm khoang 46-49%, tiét
dién loai 5 giam khoang 51-53%. Khi géc gio t6i 16n hon 5°, hiéu qua cla canh vat gié giam nhung
van gidp gidm luc céan trén 13% so véi trudng hop khong c6 canh vat gio.

Bang 2 va Hinh 6 thé hién gid tri hé s luc nang Cy ddi véi S loai tiét dién. Trudng hgp goc gio téi
12 0°, tiét dién loai 2 va 3 cho két qué tuong dong véi tiét dién loai 1, luc nang trong tiét dién loai 4
va 5 ting lan lugt khoang 66% va khoang 23% so vdi tiét dién loai 1. V6i géc gié t6i am, trudng hop
khong c6 canh vat gié cho két qua t6t hon, luc nang trong cic trudng hop c6 canh vat gi6 ting khong
qua 20%. Ngudc lai, khi géc gi6 t6i duong, hé s luc nang trong hop khong c6 canh vét gi6 16n hon
cdc trudng hgp c6 cdnh vét gi6. Vai goc gio tdi tit 3-5°, canh vt gi6 cho hiéu qué tot nhét. So vdi tiét
dién loai 1, luc nang cia tiét dién loai 2 giam khoang 27-43%, tiét dién loai 3 giam t6i 78%, tiét dién
loai 4 giam 70-88%, tiét dién loai 5 gidm 60-74%. Khi géc gi6 t6i 16n hon 5°, hé s6 luc cén trong cic
trudng hgp c6 canh vat gi6 giam khong qua 14%.
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Bang 1. Hé s6 luc can Cp ddi véi 5 loai tiét dién

Goc gio téi Loai 1 Loai 2 Loai 3 Loai 4 Loai 5
-10 2,483 2,491 2,184 2,172 2,023
-8 2,197 2,199 1,822 2,053 1,941
-5 1,697 1,738 1,294 1,720 1,657
-3 1,462 1,463 1,397 1,055 1,436
0 1,251 1,196 0,941 0,890 0,817
3 1,525 1,071 0,952 0,829 0,711
5 1,762 1,246 1,485 0,899 0,856
8 2,343 1,434 1,869 1,913 1,968
10 2,695 2,483 2,227 2,290 2,345

Loai 1 | Loai 1

—=—TLoai 2 X |——Loai2

Heé s6 lyc can CD

Goc gi6 t6i (d6)

—e—Loai 3

A |—o—Loai4

—o—Loai 5

Hinh 5. Két qua céc hé sb luc can Cp

Heé sb luc nang CL

—oe—Loai 3
—=a— Loai 4
©— Loai 5

Goc gi6 t6i (d6)

Hinh 6. Két qua céc hé s6 luc ning C;.

Bang 2. Hé s6 luc nang C; ddi véi 5 loai tiét dién

Goc gi6 téi Loai 1 Loai 2 Loai 3 Loai 4 Loai 5
-10 -1,022 -1,176 —-1,025 —-1,095 -0,964
-8 -0,909 —-1,092 -0,934 —-1,051 -0,967
-5 -0,703 -0,819 -0,803 -0,863 -0,793
-3 -0,531 -0,605 —-0,595 -0,604 -0,600
0 -0,205 -0,196 -0,213 -0,341 -0,252
3 0,467 0,267 0,105 0,056 0,120
5 0,742 0,539 0,700 0,226 0,299
8 1,050 0,908 0,930 0,979 1,044
10 1,217 1,062 1,099 1,159 1,156

Bang 3 va Hinh 7 thé hién gid tri hé s6 mo men xoan Cyy dbi véi 5 loai tiét dién. Doi véi tiét dién
loai 2, md men xoan giam 13-27% so vdi tiét dién loai 1 trong trudng hop goc gi6 téi 0-3° va ting
(Ién dén 100%) khi géc gi6 t6i ngoai khodng 0-3°. Véi géc gi6 t6i bang 0, cic tiét dién 3, 4, 5 c6 mod
men xoan ting so véi tiét dién loai 1 1an lugt 1a 171%, 141%, 367%. Khi géc gié téi Am, md men xoan
trong cac tiét dién 3, 4, 5 khong c6 xu huéng thay d6i ro rét so vdi tiét dién loai 1. Trudng hop géc
gi6 t6i duong, so vdi tiét dién loai 1, két qua trong tiét dién loai 4 c6 it thay ddi, tiét dién loai 3 giam

13-30%, tiét dién loai 5 ting 24-81%.
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Bang 3. Hé s6 md men xoan Cy, dbi vé6i S loai tiét dién

Géc gio téi Loai 1 Loai 2 Loai 3 Loai 4 Loai 5
-10 —-0,058 —-0,098 -0,058 -0,058 -0,068

-8 -0,044 -0,078 -0,041 —-0,069 -0,031

-5 -0,038 —-0,045 -0,014 -0,051 —-0,008

-3 -0,021 -0,030 -0,038 0,019 0,004

0 0,016 0,012 0,044 0,039 0,076

3 0,076 0,066 0,053 0,072 0,094

5 0,071 0,097 0,054 0,085 0,129

8 0,060 0,122 0,053 0,065 0,095

10 0,057 0,112 0,040 0,054 0,082

Cic két quéa phan tich 6n dinh khi dong cho
thiy canh vat gi6 c6 tic dung 1am ting 6n dinh khi
dong clia dang tiét dién chit I1. P6i véi tiét dién
loai 3 (gbc hgp gitta canh vat gid va phuong ding
12 30°), cac hé sb luc can, hé sb luc nang, hé s6 mo
men xoan c6 gid tri it gy bat 1gi hon cac loai tiét
dién khac khi géc gi6 t6i thay ddi, dong thdi ciing
giam luc khi dong khi géc gid téi phu hgp.

4.2. Phdn tich vin téc gio gidi han flutter

H¢ s6 m6 men xoan CM

Loai 1
—»— Loai 2
—oe—Loai 3
b —a—Loai 4
©—Loai 5

210 8 -6 -4

2 0 2 4
Goéc gi6 t6i (d6)

Hinh 7. Két qué cac hé s0 mé men xoan Cy,

M0 phéng gi6 théi trong khoang thoi gian 20 gidy & cic van tdc ting dan, két qua thu dugc dbi
v6i tiét dién loai 1 va loai 2 1an ludt dugc thé hién trong Hinh 8 va Hinh 9. Véi tiét dién loai 1, két
qua phan tich cho thiy khi van toc gié dudi 90 m/s, dao dong tit dan theo thdi gian. V6i van toc gié
16n hon 92 m/s, dao dong phit trién theo thdi gian din dén hién tuong mét 6n dinh. Pay ciing 12 gid
tri van tdc gié gi6i han x4c dinh trong trudng hop nay. Déi véi tiét dién loai 3, md phdng tinh todn véi
van tdc gié 95 m/s cho thay hé van chua dat trang thai mit &n dinh.

—— Chuyén vi Dy

Chuyén vi Dy
f=J
w

o 2 4 6 8 10 12 14 16 18 20 22
Thoi gian t (s)

Hinh 8. Két qua dao dong (Dy) tai van tc gi6 U =
90 m/s ddi véi tiét dién loai 1 va géc gié t6i 0°

20

Chuyén vi Dy

15
1.0
0.5
0.0
-0.5
-1.0
-1.5
-2.0

Chuyén vi Dy

Thoi gian t (s)

Hinh 9. Két qua dao dong (Dy) tai van toc gi6 U =
95 m/s ddi véi tiét dién loai 3 va goc gié t6i 0°
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5. Ket luan

Bai bdo da nghién ctu viéc st dung phuong phép phan tich, tinh toan dong Iuc hoc chit luu (CFD)
dé x4c dinh anh hudng ctia canh vat gi6é (fairings) dén cac gid tri luc khi dong ctia dam cau day ving
tiét dién chit IT c6 B/H = 6. Phan mém dung d€ mo hinh va phan tich 1a Midas/FEA-CFD. Tu két qua
nghién cifu c6 thé rit ra mot s6 két luan sau:

- V6i viéc trang bi thém canh vat gi6, luc cin Ién tiét dién gidm, dong thdi van toc gio téi han ting
so véi truong hdp khdng cé canh vat gio.

- Géc hop bdi canh vt gié va phuong ditng anh hudng dén hidu qua ctia canh vit gi6. Gia tri goc
khéc nhau sé& gay gid tri luc khi dong khéc nhau cho tiét dién.

- Trudng hop géc hop bdi canh vt gié va phuong diing 1a 30° (loai 3) cho két qua luc khi dong
&n dinh khi gc t6i ciia gi6 thay déi.

- Khi phan tich vén tdc gié gidi han, canh vt gi6 ciing lam ting dang ké van tbc gi6é gidi han cla
tiét dién, ting kha niing 6n dinh d6i véi dao dong trong tranh (flutter).

Viéc ting dung phuong phdp CFD d€ phan tich va du doan cac dic trung khi dong hoc ctia tiét
dién dam cau dic biét 1a dbi véi cau day ving dem lai rit nhiéu hiéu qua bdi tinh uu viét, chi phi thap,
can thoi gian ngan nhung cho két qua tuong dbi chinh xac. Trong qua trinh thiét k&, trudc khi tién
hanh thi nghiém ham gié d6i véi cac cong trinh cu 16n, két ciu thanh méanh nhu cau day ving, CFD
gidp cho cac k¥ su lua chon dudc tiét dién dam ciu hop ly phu hop véi yéu cau vé khi dong hoc dong
thdi xdc dinh dudc cac hé s6 khi dong hoc, van toc gi6 téi han. Nho d6, c6 thé tranh dugc viée thay
déi cac thong sb thiét ké khi thi nghiém ham gio.

Nghién cifu nay c6 thé dudc phat trién theo mot s6 huéng nhu: (i) Thay ddi dang tiét dién, kich
thudc tiét dién dim cau, (ii) Anh hudng cta kich thudc canh vat gié dén hiéu qua can gio, (iii) So
sanh két qua giia tinh todn mo6 phong s6 va mo hinh thi nghiém ham gi6 thuc té.
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