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THU NGHIEM NGHIEN COU SO TRI
TUONG TAC SONG VA DONG CHAY VUNG CUA SONG

PHAM VAN NINH, PO NGOC QUYNH, DINH VAN MANH

1. MG DAU

Vise sit dung hop Iy viing bién ven b¥ véi mit 5 cia séng khé diy djc nhir & nwée ta ddi
héi phii hidu bié€t dwoc co ché chi phéi trwdmg séng & cdc ving cira séng v dw bio séng & &6.
& nhimg viing &y, ngodi cac y&u t8 nhw gié, chuyén déng quay cia qud dit (d8i véi cac cira séng
&4 rong), ma sit ddy, tredmg séng bi dnh hwdng manh cda dia hinh by, ddy va ddng chiy song.

Do viy, cin gidi quyét bii todn twong tic gifta séng vi dong chdy. V€ mit khoa hoc, diy 13 mdt .

hwémg nghidn c@u cdn khd méi vi cdn nhidu vin 48 cin gidi quydt. Thy theo loai chuyén d3ng,
¢6 thé cé hai loai mé hinh thiy dong lec khic nhau: 6 ho¥c khong ¢6 gih thuyét tdn tai thé vin
t3c. Trong [1] 43 x4y dung va phit trién 1y thuys séng trén myt dong xody. Trong dé con cé thd
tim thiy tén nhidu cdng trinh v& twong tdc séng v dong chiy cd thé vin t8c. Phin 1én cic cdng
trinh néi trén (theo ci 2 mé hinh} déu st dung phwong phé.p gidi tich, gio'i han trong mét 16p céc
dong chiy hoic dia hinh 43 dom gilin héa vi khéng luu ¥ dwge nhigu yéu 8 ¢6 4nh hu’f.’rng dén
truwdmg sdng ndi trén,

Bai niy trinh biy mét 58 két qui nghidn ciu thid nghiém theo phu'cmg phép a8 tri thiy dong
bai todn twong tic gifta séng vi dong chdy & ving cda sdng. Cdc két qui niy cho thiy cé thé s¢
dung md hinh s8 tri nwde néng phi tuyén hai chidu ngang nhw mdt trong nhing ¢dng cu hiru hidu.

2. MO HINH $O TRI THUY DONG

Goi ving cta séng 14 thiy vuc dwoc gidi han bdi mdt mit cit sdng gin bién nhit nhung lai
chiu sw chi ph&i chi y&u bdi ché 36 dong chiy séng, hai mit cht thing géc v&i hai bi bidn hai
phia cla séng vd mit cis bién cing cdc doan bd ndi mit cidi séng véi cic mit cit thing gée d6.
Ba mit cit néi trén & a4 xa vé phia phdi, phia trai va phia bién sao cho ché d4 séng va dong chiy

& d6 cb thé coi I thuin tdy bién. (Trong trwdmg hop tinh thi nghidm, thity vee ¢6 dang hinh 1)

Gia thidt chit 1ng khdng nén dwoc, chi trao ddi déng lwong rai theo phwong thing dime, ap
sudt thdy tinh, chuyén déng cda nwéc trong thdy virc cta séng (gom séng vi dong chiy) <6 thé
dwgc md phdng béi hé phrong trinh nwée néng phi tuyén hai chifu ngang quen biét sau:
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trong a6, Iin lwot u, v 13 cic thinh phin vin t3c trung binh U theo chidu sdu, f - hé s8 Coriolis,
p - mit dd nwée, p* - 4p suit khi quyén tai mit nwéc, g - gia t8c trong trwomg, n - 46 ding mit
nuée, H - 3 sin téng céng, 7, r¥ - &ng suit ma sat do gié tai mit nwédc vi do day tai diy. Céc
chi 88 =z, y chi thank phin cla dai lwong d3 cho theo cdc truc z, y. Trong d6: :

Fo= p?CW W, 7°=ok,U|TU| (2.4)

véi cac hé s8 C,, ky va trwdmg gié Wz, y) dwoc coi 13 cho trwde. Céc ditu kién bién ¢é thé cho
nhw sau:
- Tai mit cit sdng cho dong chiy
u = ult), v =v(t) (2.5)
- Tai m§t cit thing géc véi be bidn vi mit cit-bién cho truéc dao déng muwe nirée md ti
séng bidn n(t). M8t cich & t3ng quat cé thé cho trwée séng bidn chi tai mit ci¢ bidn, con tai hai
mit cit thing géc ta cho digu kién phéng xa dé loai trir 4nh hwdémg cda séng bién truy¥n qua cdc

bién 46 viing nghién ciru:
U, =3xng/H (2.6)
- Tai b& céng séng vi bidn s dung ditu kién khéng thim
U, =0 (2.7
vi di%u kién ban diu cé thé 1dy 13 chuyén dong bit diu tir trang thai yén ¢inh
_ t=0, u=v=n=0. (2.8)
Bai todn (2.1) + (2.8) 12 bai todn khi d3y dd, cho phép xéc dinh truwdng séng mit, truwomg
. dong chiy trung binh trong ving cia sdng c6 lwu ¢ dén dong chidy tir séng ra, séng bién tir ngodi
vio, dnh hwdng cda dia hinh diy, ma sit do gié va do ddy, thim chi cd hrc quay cida quid dit.
Theo thuit toin sai phin an, truy dudi luin hueéng, mdt bs chwong trinh di dwoe cic tac gid

x3y dyng vi thi nghiém khi cdng phu qua nhifu tredmg hop cu thé [3]. B§ chwong trinh d4 cho
phép st dung d2 thir nghiém nghién ciru 88 tri tredmg séng vi ddng chiy tai ving cika sdng ty .

3. NGHIEN cUU THU NGHIEM
~ Trong céc thi nghigém todn hoc sau diy, 3¢ c6 thé dinh gis khi ning md phdng qui trinh
twong tic séng vi dong chdy & ving cita sdng, bai todn dwgc don gidn héa bing cich xét ving
ctra séng gid dinh cé dang hinh 1.
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Hinh 1. So &5 ving civa séng tioh thik nghiém
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Nhin tir trén xudng, d6 1 viing cda séng dwgce tao thinh b&i 2 hinh chi nhit, diy ngang
trong sdéng va ngodi bién, thoii din & doan CE véi céc kich thudc nhw sau: 85 = 200m, DD =
1000 m, SB = 2000m, CE == 250m, ED = 250m, Hs = 5 m, Hb = 10m.

D3 tinh cho 5 ch 45 chy tai 88: V; = 0 (khéng cb dong chiy), 50cm/s, 100cm/s, 200cm /s,
300cm/s vi mdi ché d§ chdy twong tic véi cic loai séng cho trude tai DD trong dang 5 =
acos(2rt/T); voi 9 chu ki T = 104, 125, 135, 145, 155, 203, 305, 603, 1205; bién d6 a = 50cm
vi khéng cd séng (a= 0). ' .

P2 &@3m bio &6 phin giii va dn dinh thwc t€ mé hinh s§, &3 chon bwéc khdng gian Az = 10m,
Ay = 20m v th¥i gian At = 0,255 (twong Gng v&i 4500 diem tinh). M3i phrong 4n tinh trén
miy PC 386/DX40 hét 1 gi 2 phit (chwa ké thei gian tinh d¢ thu dwgc dong chiy ding khi chi
cho dong chiy vio tai SS) va két qui 13 ta nhin dwoc trang thii bign ddi dirng. Hinh 2a, 2b cho
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Hinh 2b. Muc nuéce tai mbt s8 didm, V, = 50 _cm/s, T =205

thiy thi du v& bién thién myc nwéc tai cdc difm 1, 2, 4 v3 5 {xem hinh 1) trén tuyén AA khi
V., T) -='(50 emfs, 20s) vi (Ocm/s, 30s) sau khi dat trang thdi bién d&i dirng, véi truc hoznh
chi thoi gian (s) truc tung chi bién 46 (cm). C4 thé thay séng tai thiy viec &u cé chu ky bing chu
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ky séng cudng birc (t¥ bién vio) nhung khdng cdn séng hinh sin thuin tiy nira: pha l&n nhanh
hon pha xudng, cing xa ngudn, séng cing mit d8i xténg rd hon. Hinh 3 che thiy bién thién 48
cao séng (tir dinh téi chin séng) doc tuyén AA khi khéng c6 ddng chly véi cic chu k¥ T = 3035,
605 v3 1205, Cé thé thiy hifu ¢mg thay ddi ddy ddi véi cac séng d6 13 khdc nhan. Trwée khi gidm
din d9 cao séng (do ma sit) theo hwéng vio trong sdng, sy thay d8i dia hinh cé thé lam thay d6i
ding ké d5 cao séng v dwdng bi€n thién 43 cao ciing 6 dang séng véi sé 3 dinh ting din khi chu
ky T gidm,

K&t qud tinh todn cdn cho thiy:

- Déi véi cling loai séng (tc cling chu k), dong chiy cing 1én cang cin khi ning truyén
séng vio siu trong sdng nhwng lai cing inh hwéng d€n bién d8 séng & ving chinh cd'a sdng (giira
cic diém 3 dén 6) vi lAm ting din chidu cao séng tai 46 (xem hinh 4: T =303, V, = 50cm/s, va
300¢em/s).

- D&i véi cliing ch€ @8 dong chdy séng, chu k¥ cang 16m (tic séng ca.ng dal) kha ning truyen
séng vio trong séng cing manh (xem hinh 5: V, = 300cm/s, T = 105, 30s vi 120s)
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Hinh 9. Bién thién d3 cao séng doc tuyén AA, V; = 0cm/s
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Hinhk 4. Bi&n thitn d6 cao séng doc tuyén AA, T = 303
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- Tuy nhién, ¢é thé c6 khd ning cdng hwdng, 1im cho bién d5 séng ting rit manh d8i véi mdt
85 chu ky séng xic dinh. Trong trwomg hop thiy viec ¢6 dang nhw hinh 1, véi V, = 300cm/s,
céng hwdng x8y ra d6i véi cdc séng cé chu ki ¢& 14-15 gidy (xem hinh 6: V, = 300em/s, T =123,
- 155, 60 s) v khd ning niy ¢in dwoc luu ¥ thich déng,
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Hinh 5. Bién thitn d3 cao séng doc tuydn A4, V, = 300cm/s
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Hinh 6. Bin thién 45 cao séng doc tuyén AA, V, = 300 cm/s

4. KET LUAN

Cdc két qui tinh tosn thi nghiém cho thiy biéc tranh phin bd séng phdn dnk dwoc cic dic
diém dinh tinh m ching ta c6 thé chd doi khi nghién ciru sy bwong tc gifta séng va dong chiy va
mé hinh 88 tri thdy dong dwa trén h§ phwong trinh phi tuyén nwéc néng 2 chidu cé thé st dung
48 nghién ctu séng & viing civa sdng, nhit 13 d8i véi cdc séng cé chu ki dai, Tuy nhign, 3 md
phéng t6t bérc tranh séng & 46 cé thd con cin x4y dung md hinh 55 tri thiy dbng 2 chiéu ditng

v theo ci hwémg c6 thé van téc.
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